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Introduction

Mandy McCulloch, R.D., Women’s Health Unit, Colorado Department of Public Health and 
Environment; Rickey Tolliver, M.P.H., Health Statistics Section, Colorado Department of Public 
Health and Environment

Postpartum depression is one of the most common complications of childbirth,1 affecting 
10-15 percent of women annually.2  Signs and symptoms of postpartum depression include 
depressed mood, guilt, anxiety, irritability, insomnia, loss of interest and pleasure, tearful-
ness, sadness, anger and, in some extreme cases, thoughts of harming oneself or the infant. As 
many as 50 to 80 percent3 of new mothers experience baby blues, a brief period characterized 
by mild symptoms of depression that last no longer than two weeks postpartum. Postpartum 
depression is different than baby blues, persists beyond the early postpartum period up to one 
year after the birth, and disrupts a woman’s ability to care for her infant and complete activi-
ties of daily living. Research shows that children of depressed mothers are more likely to ex-
hibit: social and emotional problems; delays or impairments in cognitive, linguistic, and social 
interactions; poor self-control; aggression; poor peer relationships; and difficulty in school.4   
The high incidence of postpartum depression and the significant impact on the mother, her 
infant and other relationships result in a serious need for public health intervention. 

The prevalence of postpartum depression among Colorado women described in this report 
was determined by analyzing data collected from the Pregnancy Risk Assessment Monitor-
ing System (PRAMS). The PRAMS is a population-based risk factor surveillance system 
designed to identify and monitor behaviors of women before, during and after pregnancy. 
Colorado is one of 38 states participating in the PRAMS project, which is funded by the 
Centers for Disease Control and Prevention. 

Each month, a stratified random sample of Colorado mothers is selected from recent birth 
certificates. The PRAMS survey combines two methods of data collection: a survey conducted 
by a mailed questionnaire with multiple follow-up attempts, and a survey by telephone. For 
this report, surveys from 5,798 mothers were compiled over three years (2005-2007). Results 
from the survey were weighted to reflect the experiences of all Colorado mothers giving birth. 

Two questions focusing on postpartum depressive symptoms have been included on the 
PRAMS survey in Colorado since 2004. The questions are: 1) “Since your new baby was 
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born, how often have you felt down, depressed, or hopeless?” 
and 2) “Since your new baby was born, how often have you 
had little interest or little pleasure in doing things?” Women 
who chose “often” or “always” in response to either question 
were classified as experiencing self-reported postpartum depres-
sive symptoms. These two questions are highly correlated with 
postpartum depression.5,6  Demographic and risk factors were 
tested to determine if significant differences existed between 
the responses for various groups: Ninety-five percent confi-
dence intervals (CIs) were calculated, and significance was 
determined by calculating Chi-square test of independence. 
All differences reported here are statistically significant unless 
otherwise noted. Data were analyzed using SAS version 9.1 
and SUDAAN Release 9.0.0 (Windows Individual User SAS-
Callable version).

Demographic Characteristics 

Using this sample, nearly 10,000 Colorado women (12.8% 
of births) per year were estimated to experience postpartum 
depressive symptoms. As shown in Table 1, significant dif-
ferences exist in the prevalence of postpartum depressive 
symptoms by maternal age, race and ethnicity, educational 
attainment, marital status, and income. Women ages 15-19 
(19.1%) had the highest prevalence while women ages 35 and 
older (10.4%) had the lowest. Black women (28.0%) had a 
higher prevalence of postpartum depressive symptoms than 
White women (11.2%) and Hispanic women (13.2%). Those 
with a college degree or higher (9.9%) were less likely to have 
postpartum depressive symptoms than those with only a high 
school education (14.4%) and those with less than a high 
school education (17.9%). Unmarried women (19.2%) had 
a higher prevalence of postpartum depressive symptoms than 
those who were married (10.7%). Women with a household 
income below 185 percent of the federal poverty level (17.3%) 
had a higher prevalence of postpartum depressive symptoms 
compared to women living in households with incomes above 
this level (9.4%). Another indicator of poverty, receipt of Med-
icaid, suggests that women whose prenatal care was paid for by 
Medicaid (20.0%) experienced a higher prevalence of postpar-
tum depressive symptoms than other women (9.2%). 

Table 1. Prevalence of postpartum depressive symptoms (PDS) among 
Colorado mothers, by select demographic characteristics: Pregnancy 
Risk Assessment Monitoring System, 2005-2007

Results

*  Confidence Interval

	 The p-value indicates whether the difference in proportions between the subgroups is                	
	 statistically significant and the level of significance.

Risk Factors

As shown in Table 2, women who smoked during pregnancy 
were more likely to have postpartum depressive symptoms 
(22.6%) than non-smokers (11.7%). Respondents with a 
history of physical abuse before or during pregnancy were 
more likely to have postpartum depressive symptoms (33.4%) 
than those not reporting physical abuse (11.7%). A higher 
prevalence of women who delivered a low birth weight infant 
reported postpartum depressive symptoms (17.1%) compared 
to women with normal weight infants (12.4%). The longer 
women breastfed, the less likely they were to report postpar-
tum depressive symptoms. Women were asked about 13 major 
life stressors that they may have experienced during the 12 

			   Percent	 (95% CI)*	 p-value

Maternal Age Group			   <.001
 	 15-19	 19.1	 (14.5-24.7)	
 	 20-24	 16.3	 (13.5-19.6)	
 	 25-34	 10.9	 (9.4-12.6)	
 	 35+	 10.4	 (8.0-13.6)

Race and Ethnicity			   <.01
 	 White	 11.2	 (9.8-12.7)	
 	 Black	 28.0	 (19.2-38.9)
 	 Hispanic	 13.2	 (10.8-15.9)
 	 Other	 20.9	 (12.9-32.0)
	
Education			   <.0001
 	 < HS	 17.9	 (14.5-21.9)
 	 HS diploma	 14.4	 (12.0-17.1)
 	 ≥College	 9.9	 (8.6-11.4)

Marital Status			   <.0001
 	 Married	 10.7	 (9.5-12.1)
 	 Other	 19.2	 (16.3-22.5)
	
Income Status			   <.0001
 	 Above 185% FPL	 9.4	 (8.1-19.8)
 	 Below 185% FPL	 17.3	 (15.0-19.8)

Prenatal Care Paid by Medicaid			   <.0001
 	 Yes 	 20.0 	 (17.4-23.0)
 	 No 	 9.2	 (8.0-10.6)
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months before delivery. The more stressors a woman reported 
during pregnancy, the more likely she was to report postpar-
tum depressive symptoms. There does not appear to be an as-
sociation between parity or region of residence and postpartum 
depressive symptoms. 

Table 2. Prevalence of postpartum depressive symptoms (PDS) among 
Colorado mothers by select selected risk factors: Pregnancy Risk 
Assessment Monitoring System, 2005-2007

Women may be reluctant to report mental health problems 
after pregnancy as result of expectations regarding how women 
should feel and act after the birth of a child. Women and their 
families need to understand the risks of postpartum depression 
and to overcome the stigma around seeking help. Screening 

		  Percent	 (95% CI)*	 p-value

Smoking during pregnancy			  <.0001
 	 No	 11.7	 (10.4-13.0)
 	 Yes	 22.6	 (18.2-27.5)
	
Physical abuse before or during pregnancy 	 <.0001
 	 No	 11.7	 (10.5-13.0)
 	 Yes	 33.4	 (25.8-42.0)
	
Low birth weight (<2,500 g)			  <.0001
 	 No	 12.4	 (11.1-13.8)
 	 Yes	 17.1	 (15.4-18.9)	
	
Previous live births			   NS
 	 0	 12.4	 (10.6-14.5)
 	 1-2	 12.7	 (11.4-14.6)
 	 ≥3	 15.1	 (10.9-20.6)	
	
Breastfeeding duration			   <.001
	 < 4 weeks	 16.6	 (13.9-19.6)
 	 5-8 weeks	 13.7	 (9.1-20.1)
	  ≥ 9 weeks	 10.7	 (9.3-12.3)	
	
Stressors during pregnancy		  <.0001
 	 0	 6.1	 (4.7-7.9)
 	 1-2	 10.9	 (9.1-12.1)
 	 3-5	 21.5	 (18.4-25.0)
	 ≥6	 34.8	 (27.1-43.4)

Region of residence			   NS	
 	 Denver metro	 12.7	 (10.8-14.8)
 	 Other metro	 12.8	 (11.2-14.7)
 	 Rural	 13.1  	 (11.5-15.0)

*  Confidence Interval

	 The p-value indicates whether the difference in proportions between the subgroups is                	
	 statistically significant and the level of significance.
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Discussion

and educating women during the prenatal and postpartum 
periods can increase awareness of the signs and symptoms, 
provide opportunities for early identification of postpartum 
depression, and result in more women seeking treatment for 
this illness. 

A screening protocol can be implemented by programs and 
medical practices that serve pregnant and postpartum women, 
including obstetric, pediatric and family practice offices.  
Screening and providing education to clients does not require 
a mental health professional. Research has shown that depres-
sion surveillance is warranted during pregnancy as women can 
develop symptoms during the prenatal period.7,8  Therefore, 
recommendations to increase the identification and treatment 
of postpartum depression begin with routine and universal 
screening throughout pregnancy and up to one year post-
partum.  This allows appropriate education for women at 
each screening, referrals for women experiencing depressive 
symptoms, and follow-up counseling during subsequent visits 
throughout pregnancy and postpartum. 

Providers in healthcare and mental health may need addi-
tional training and effective tools to effectively screen and treat 
postpartum depression. The Prenatal Plus Program developed 
a protocol and training to address the prevalence of depression 
in a high risk population. This intervention offers a model 
that can be utilized by all types of providers with little addi-
tional cost. The Prenatal Plus Program provides case manage-
ment, nutrition and psychosocial services to Medicaid-eligible 
pregnant women in Colorado, targeting women with risk 
factors for delivering a low birth weight infant. Compared to 
all women giving birth in Colorado, Prenatal Plus clients are 
more likely to smoke and use substances; are disproportion-
ately young, unmarried and less educated; and experience a 
higher incidence of psychosocial problems.9 These characteris-
tics are similar to those associated with postpartum depressive 
symptoms in the PRAMS analysis, demonstrating the need 
to address postpartum depression in this high risk group. The 
protocol includes routine, universal screening and education 
for all women enrolled in the program throughout the prena-
tal period and up to two months postpartum, and referral to 
mental health treatment or support resources when indicated. 
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This intervention increases a woman’s knowledge of postpartum 
depression and resources, increases motivation to seek help if 
needed, and decreases the sense of helplessness and despair she 
may be experiencing. 

Upon enrollment, case managers screen clients for symptoms 
of depression using the following two questions 1) “Over the 
past month, how often have you felt down, depressed, or hope-
less?” and 2) “Over the past month, how often have you had 
little interest in doing things?”10, 11  The response choices are: 
“all of the time,” “most of the time,” “some of the time,” and 
“not at all”. Women who respond “all of the time,” “most of the 
time” or “some of the time” to either of the two questions then 
complete the Edinburgh Postnatal Depression Scale.12  The scale 
is a short, 10-question survey that provides an easy, affordable 
way to identify women experiencing symptoms of depression.13 

All Prenatal Plus clients are screened again using this scale at the 
start of the third trimester (28-32 weeks) and postpartum (2-6 
weeks). Different levels of intervention are provided depending 
on the results of the depression screening. Women not at risk 
following an initial screening (score 9 or less out of 30) receive 
educational materials and are screened again later in pregnancy. 
Women who score 10-12 out of 30 (medium risk) receive 
education and materials, along with a referral to a mental health 
professional or support groups. Those at highest risk, with a 
score of 13 or more out of 30, receive extensive education, 
resources, and hotline information and are referred to the com-
munity mental health center for on-going counseling. High-risk 
clients will receive follow-up care by the case manager and/or 
mental health professional, including individual visits or phone 
calls within the week, or sooner if necessary. Prenatal Plus case 
managers and mental health professionals are required to ad-
dress any suicidal or homicidal thoughts during each screen and 
facilitate emergency services as needed. 

The protocol established for the Prenatal Plus Program provides 
a systematic way for providers to identify early onset of depres-
sion during pregnancy, as well as inform all women in the pro-
gram about the risks of depression in the postpartum period. As 
part of establishing the protocol, individual agencies around the 
state worked within their communities to strengthen resources 
for support and treatment at mental health centers, with mental 
health providers that offer a sliding fee scale or accept private 

health insurance plans, and who serve women from different 
cultural and linguistic backgrounds.

For more information on the depression protocol for the Pre-
natal Plus Program and accompanying resources go to: 
www.cdphe.state.co.us/pp/womens/ppd/index.html.

Postpartum depression is one of the most common complica-
tions of childbirth. Efforts to effectively address this issue are 
needed as standard components of prenatal, postpartum and 
pediatric care. Raising awareness among women around this 
issue will reduce stigma, promote earlier entry into treatment, 
and decrease the detrimental consequences for mothers and 
their infants. Providers can routinely identify the need for 
referral for possible postpartum depression by implement-
ing universal screening. The Edinburgh Postnatal Depres-
sion Scale provides a simple, evidence-based tool to identify 
women at risk and in need of further evaluation. Treatment 
can be expanded when communities work collaboratively to 
increase resources for mental health treatment and maternal 
support. Public health investment to increase the number of 
women receiving treatment for postpartum depression will 
significantly improve the health of women, infants, and fami-
lies with many benefits now and in future years.
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