
  

Prenatal depressive symptoms and social support:  
An examination of their roles in prenatal care adequacy, birth 
outcomes, and postpartum depressive symptoms among low-

income urban women 
 
 
 

  
A DISSERTATION  

SUBMITTED TO THE FACULTY OF THE GRADUATE SCHOOL OF THE 
UNIVERSITY OF MINNESOTA 

BY 
 
 

Abbey Chapman Sidebottom  
 
 
 
 
 

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS  
FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

 
 

Wendy L. Hellerstedt, PhD., MPH, Advisor 
 
 

April 2016 
  



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

© Abbey Chapman Sidebottom 2016



i 
 

Acknowledgments 

 
There are several people who have been important in my pat toward completing this 

degree. Wendy Hellerstedt, my advisor, has provided mentorship at each step of this 

dissertation process. She is distinguished by both her renowned expertise as maternal and 

child health researcher and by her exceptional teaching skills. I am grateful to have had 

the opportunity to work with Wendy as a mentee and as a collaborator. I am grateful to 

her for her valuable insight and guidance in all areas of this research work, and for 

challenging me and helping me grow as a researcher, not to mention the many hours 

spent reading drafts. I learned many lessons from Wendy in this process that will improve 

my work throughout my career. I am grateful for her patience and support as I conducted 

this work in combination with many other life demands. 

 

I am grateful to my committee members: Kathleen Call, Deborah Hennrikus, and Rhonda 

Jones-Webb. As a group they bring varied expertise and perspectives that contributed to 

the theoretical framework, analysis, and writing of these papers. I am also appreciative of 

those who made it possible for me to work with these data sets: Pat Harrison at the 

Minneapolis Department of Health, Judy Palermo at the Minnesota Department of Health 

for her work to link Healthy Start data with birth certificate data, and especially, the 

women who are represented in these data.  

 

I pursued this degree while of working in public health research. I am so grateful for the 

amazing jobs, managers, and co-workers I have had during this time period. Pat Harrison, 

my supervisor at the Minneapolis Department of Health, provided inspiration and the 



ii 
 

opportunity to grow my skills as a researcher. I admire her drive to improve the health of 

others through research. As the developer of the screening tool used throughout this 

dissertation, Pat opened up a line of research to improve the systematic screening for 

psychosocial risks among pregnant women. I am grateful to have been a part of this 

research and work with Pat as a co-author. Heather Britt hired me to join Allina’s 

Division of Applied Research providing the opportunity for many new research 

experiences. I am glad to be a part of her vision for the integration of research with health 

care improve the health of communities we serve. I am grateful that she has provided the 

flexibility to balance school and work, for her encouragement, and for her continued 

friendship. There are many other co-workers and friends who have been supportive 

through this process. Thank you to Beth Gyllstrom, Lori Boland, Pam Mink, Pamela 

Johnson, Ellie Zuehlke, Leah Goldstein Moses, Jenny Bordon, Julie Erickson, Kate 

Goeddeke, Meg Hoyt-Niemiec, Jennifer May, Jane Onsrud, and Laura Stokes.  

 

I am grateful to my mom and dad who gave me the gifts of an amazing college education 

and opportunities to explore the world and identify a career field that makes me happy. I 

am grateful for your enduring support. I am also appreciative of the patience and support 

my two smart and kind daughters, Corinne and Margaret, through this process.  

 

I am beyond grateful for my husband, Warren Zacher, and his steadfast support of me at 

various stages of this degree. For encouraging me to continue my education, for taking on 

more parenting when needed, and for believing in me I am forever grateful. I could never 

have done this without you.   



iii 
 

 
 

Abstract 
 

Objectives. This project aimed to examine associations of two key psychosocial factors, 

social support and depressive symptoms, with prenatal care attendance and poor birth 

outcomes (i.e., preterm birth, low birthweight, and small for gestational age), in a racially 

diverse, urban low-income sample. Whether or not social support modifies the 

association of depressive symptoms with prenatal care and birth outcomes is also 

examined. This project also aimed to examine the associations of prenatal and postpartum 

depressive symptoms, characterizing the timing of detection and persistence or 

recurrence of symptoms. Personal, behavioral, and environmental correlates of 

experiencing elevated depressive symptom levels in pregnancy only, postpartum only, or 

during both periods were identified. 

 
Methods. This dissertation includes three secondary data analyses. Data for these studies 

come from risk screening tools (Prenatal and Postpartum Risk Overview) used by 

community based clinics as part of the Twin Cities Health Start program and from linked 

birth certificates. The Prenatal Risk Overview (Appendix A) is a standardized interview 

conducted with all women entering prenatal care at these clinics, and a smaller set of 

questions is conducted at postpartum. The PRO screens for depression, social support as 

well as other social, behavioral, and environmental risks. The study samples for each 

paper comes from the set of 3,380 women who started prenatal care at five community 

health centers affiliated with TCHS between 2005 and 2009 and completed the prenatal 

intake risk assessment. For the first manuscript, examining prenatal care, the sample was 

limited to those with a live born infant and a matched birth certificate with available data 
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on prenatal care attendance (n = 2,341). For the second manuscript, examining birth 

outcomes, the sample was limited to those with a live born infant and a matched birth 

certificate with complete birth outcomes data (n = 2,868). For the third manuscript, 

examining prenatal and postpartum depressive symptoms, the sample was limited to 

those who had enrolled in the TCHS program and completed a postpartum risk screen 

within the specified time period (n = 594).  

 

In the first manuscript, the dependent variables were late prenatal care and less than 

adequate prenatal care with prenatal depressive symptoms and social support as the 

independent variables. In the second manuscript, preterm birth, low birthweight, and 

small size for gestational age were the dependent variables with prenatal depressive 

symptoms and social support as the independent variables. A comprehensive set of 

covariates including personal, social, behavioral environmental risks are included in each 

of these papers. In the third manuscript, the association between elevated depressive 

symptoms in the prenatal and postpartum periods are explored. The dependent variables 

were elevated depressive symptoms at different time points (in pregnancy only, 

postpartum only, or during both periods) compared to low symptoms at both time 

periods. Analysis identified personal, behavioral, and environmental risk factors for each 

pattern of depressive symptoms.  

 
Results. In the first manuscript, examining prenatal care, an interaction was identified for 

partner support and depressive symptoms with regard to late prenatal care. Specifically, 

women with both no/low partner support and elevated depressive symptoms were at 

highest risk of late care (AOR 1.85, 95% CI: 1.31, 2.60) compared to women with both 
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good partner support and low depressive symptoms. Those with good partner support and 

elevated depressive symptoms were less likely to have late care (AOR 0.74, 95% CI: 

0.54, 1.01). Lack of social support was a risk for prenatal care inadequacy while 

depressive symptoms were not. Women with moderate/poor social support were more 

likely (AOR 1.29, 95% CI: 1.05, 1.60) to get less than adequate care compared to women 

with good support. Women with moderate/high depressive symptoms were less likely to 

experience less than adequate care compared to women with low symptoms (AOR 0.73, 

95% CI: 0.56, 0.96). 

  

In the second manuscript, examining birth outcomes, depressive symptoms were weakly 

associated with LBW in unadjusted analyses, but the association did not persist in 

multivariable analyses. Similarly, partner support was associated with LBW and SGA—

and friend support was associated with LBW—in unadjusted analyses only. Depressive 

symptoms and support variables were not associated with PTB.   

 

In the third manuscript, we identified that more women had elevated depressive 

symptoms prenatally (23%) than in the postpartum period (14%). In our sample, 15% had 

depressive symptoms in the prenatal period only, 8% had depressive symptoms in both 

periods, and 6% in the postpartum period only. Of women with postpartum elevated 

depressive symptom levels, 58% had elevated levels in the prenatal period.  All of the 

social, behavioral, and environmental risks examined were significantly associated with 

elevated depressive symptoms at any point compared to women with low depressive 

symptoms at both points. Risk factors varied for those who experienced depressive 
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symptoms at one point versus those with persistent depressive symptoms. Lack of social 

support, being foreign born, and food insecurity were risk factors for experiencing 

depressive symptoms in the prenatal period, while abuse, not living with the father of the 

baby, and smoking were associated with risk of elevated depressive symptoms in both 

periods. Limited phone access, possibly a measure of social isolation or extreme poverty, 

was a risk for experiencing depressive symptoms only in the postpartum period.  

 
Conclusion.   

The collective findings of these three manuscripts exploring social support and 

depressive symptoms indicate that screening for poor social support and elevated 

depressive symptoms early in pregnancy or in preconception periods may be helpful for 

identifying risks related to prenatal care attendance as well as postpartum depressive 

symptoms in low-income urban populations, but did not identify either of these as 

independent risk factors for LBW, PTB, or SGA in the study population. Findings related 

to depressive symptoms also indicate that including screening for a set of personal, 

behavioral, and environmental risk factors may identify women at increased risk of 

depressive symptoms during pregnancy and/or the postpartum period.  
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Chapter 1:  Introduction, Specific Aims, and Project Overview 
 
 
Objectives  

The purpose of this dissertation was to examine two understudied prenatal psychosocial 

risk factors, social support and prenatal depressive symptoms, in a sample of low-income 

urban women. Outcomes examined in this dissertation all align with Healthy People 2020 

goals: prenatal care attendance (late or inadequate care), poor birth outcomes (i.e., low 

birthweight, preterm birth, small size for gestational age), and postpartum depression (1). 

Prior studies on social support and these outcomes are limited methodologically (e.g. 

small samples, limited adjustment for potential confounders, wide range of social support 

measures, retrospective collection), while those on depression are characterized by mixed 

findings with regard to birth outcomes. Studies of associations of prenatal and postpartum 

depression are growing but many focus on prevalence only providing little information 

on risk factors associated with persistent depressive symptoms versus those in the 

prenatal or postpartum period only.  

 

This dissertation aimed to address some of the gaps in the literature by exploring social 

support and depressive symptoms in a large sample of women who were seeking care at 

publicly funded community health centers. This sample is representative of those at 

highest risk for poor outcomes as well as those who would benefit from public health 

initiatives. This study uses validated measures of depressive symptoms and a 

comprehensive social support measure with components of friend and partner support. 

This is one of the few studies able to examine interactions of depressive symptoms and 

social support in the context of prenatal care and birth outcomes. Additionally we were 
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able to examine all of these associations in the context of a comprehensive set of social, 

behavioral, and environmental risks that have been associated with poor birth or other 

health outcomes but are often not included in research on prenatal care attendance birth 

outcomes or postpartum depression.  

 

Background  

Reducing the prevalence of poor birth outcomes such as low birthweight, preterm birth, 

or small size for gestational age is a public health priority. Infants who are born low 

birthweight (LBW), preterm birth (PTB) or small for gestational age (SGA) are at 

increased risk of infant mortality (2-4) and are more likely to experience short-term 

illnesses, developmental delays, long-term disabilities, and chronic medical conditions in 

adult hood (2-5). Public health tracking of these outcomes have consistently indicated 

that low-income and minority women are more likely than other women to experience 

poor birth outcomes (i.e., LBW, PTB, and SGA), infant mortality, and maternal 

complications) (6-8). Low-income women are also more likely to experience some 

psychosocial (9, 10), behavioral (11, 12), and environmental (13, 14) risk factors 

associated with poor birth outcomes and poor maternal health including postpartum 

depression (10, 15, 16).   

 

Prenatal care is the universal public health intervention designed to reduce risk of poor 

birth outcomes. Adequate and timely prenatal care are associated with reductions in poor 

birth outcomes, maternal morbidity and mortality, and infant death (17-26). Not receiving 

care, receiving prenatal care after the first trimester, or receiving inadequate care have 
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been identified as risk factors for complications (27) including preterm birth (20, 21), low 

birthweight (22, 25), and infant mortality (23). Unfortunately, low-income and minority 

women, those most likely to experience poor outcomes, are significantly less likely than 

others to start care in the first trimester or to receive adequate care (24, 28, 29).  

 

Postpartum depression is a perinatal outcome that has recently become a public health 

concern. Postpartum depression limits a new mother’s ability to care for her infant and 

puts her at increased risk for drug and alcohol problems as well as suicide. Infants of 

women experiencing postpartum depression are at increased risk for poor bonding, and 

developmental delays (30). Prevalence studies indicate higher postpartum depression 

among low-income populations (10, 16, 31). Depression is both underdiagnosed and 

undertreated in pregnant and postpartum women (32). It was not until the last year that 

guidelines on screening for depression indicated that screening should be universal with 

recommendations in May 2015 from ACOG indicating women should be screened at 

least once during pregnancy or postpartum (33) and January 2016 from the US 

Preventive Services Task Force calling for screening in both periods (34).  

 

Improving prenatal care attendance, reducing poor birth outcomes, and reducing 

postpartum depression are public health priorities. Healthy People 2020 objectives 

include increasing the proportion of pregnant women who receive prenatal care in the 

first trimester and who receive both early and adequate care, reducing low birthweight 

and preterm births, and a new objective focused on reducing the proportion of women 

who experience postpartum depressive symptoms (1). Public health and prenatal care 
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providers serving high risk women are challenged to address these goals. Prenatal care 

providers aim to identify and address modifiable risk factors associated with these 

outcomes (17, 18). While research has identified some risk factors for poor prenatal care 

attendance, poor birth outcomes, and postpartum depression among low-income women, 

there is an identified need for further examination of social determinants and studies that 

can examine these determinants in combination with personal risk factors (1, 35).  

 

Prenatal depressive symptoms and social support are two potential risk factors that 

warrant further exploration. It is estimated that 7 – 12% of pregnant women experience 

major or minor depression (15, 36) with higher prevalences in low-income women and in 

black women (15, 37-39).  Social support is generally defined as assistance exchanged 

through social relationships (40, 41). Social support, measured a variety of ways, has 

been identified as a protective factor for many health outcomes(42). Healthy People 2020 

identified social support as an important social determinant, emphasizing the need to 

better understand connections between social determinants, health behaviors, and 

outcomes (1). Identifying if depressives symptoms are a risk for any of these outcome 

would contribute previously identified gaps in understanding the benefits of screening for 

depression (43). Examination of these risks is important as they are potentially 

modifiable. Examination of them together is important because social support may 

modify risks associated with depression.  

 

There is limited research exploring either social support or depressive symptoms and 

prenatal care entry and adequacy. Those examining depressive symptoms and prenatal 
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care have findings ranged from no association with late care (44), depression associated 

with entering care early (rather than a risk for late care) (45), and depressive symptoms 

associated with fewer visits (46). Mixed findings may be related to the varied measures 

of depression / depressive symptoms in these studies, ranging from a single item on a 

self-reported checklist (44, 46) to a clinical diagnosis (45). The few studies that have 

examined the associations between social support and first-trimester prenatal care entry 

(47, 48) and/or prenatal care adequacy (49-51) have generally shown inverse 

associations. However, these studies had some methodological limitations including 

limited adjustment for confounders and collection of measures about prenatal social 

support experience occurring predominantly in the postpartum period. Theories of social 

support and prenatal health outcomes include both the potential independent effect as a 

protective factor as well as a “buffering” effect mediating increased risk from stress, 

anxiety, and depression (52-59). This association has not been previously examined with 

regard to prenatal care outcomes.  

 

Depressive symptoms could affect birth outcomes either directly through physiological 

processes or indirectly by increasing high risk behaviors or poor self-care. Social support 

may be directly associated with health outcomes independently (through better general 

health or ability to achieve health through support resources), or as a moderator of the 

risks associated with depression, stress or anxiety. Results of studies examining maternal 

depression, or depressive symptoms, and PTB, LBW or SGA are mixed with about half 

or more of studies finding no association (35, 60, 61). Studies with significant 

associations for depressive symptoms and birth outcomes are heterogeneous, with regard 
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to magnitude of risk (60). Country, population, SES, depression measurement timing, and 

methodological quality are possible factors contributing to the mixed findings (35, 60, 

61).  Studies about maternal social support and birth outcomes are of variable quality, 

using a variety of social support definitions, and are often hampered by small sample 

sizes and lack of control for confounders (58, 59). Very few studies have explored the 

association of depressive symptoms and social support together with regard to birth 

outcomes.  

 

 
In recent years, the media and public health community have focused much attention on 

postpartum depression. As a result, screening to identify postpartum depression has 

become more widely promoted (30, 62, 63). While there has been less attention focused 

on prenatal depression, there is a growing body of literature aimed at understanding how 

depressive symptoms in the prenatal and postpartum periods are associated and 

identifying risk factors for depression during these periods. Studies of depressive 

symptoms have typically focused exclusively on identifying risks for either prenatal or 

postpartum depression, with a majority of studies focused on postpartum depression. A 

limited number of prospective studies, from a variety of countries, have examined 

depressive symptoms in both pregnancy and postpartum. These studies focused primarily 

on understanding prevalence, with findings generally indicating that prenatal-onset 

depression  is more common than postpartum (10, 64-72), and that nearly half of 

postpartum cases may have begun in the prenatal period (10, 65). There are few studies 

about how the risk markers for depressive symptoms may differ for the prenatal or 

postpartum periods, or how they may be associated with the persistence or “recovery” 
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from prenatal depressive symptoms (66, 69-71). Previously conducted studies provide 

some evidence through small sample sizes or a limited set of risk factors. A better 

understanding of prenatal and postpartum depression prevalence, timing of onset, and the 

persistence or improvement of symptoms, especially among high risk women, could 

inform health care and public health guidelines and support services.  

 

Specific Aims 

To address gaps in the literature, the aims of this dissertation were to examine 

associations of two key psychosocial factors, social support and depressive symptoms, 

with prenatal care attendance and poor birth outcomes (i.e., preterm birth, low 

birthweight, and small for gestational age), and to explore the associations of prenatal and 

postpartum depressive symptoms in a racially diverse, urban low-income sample. This 

study provides several strengths including large sample size, prospective data collection, 

use of validated measures; and inclusion of a comprehensive set of covariates measuring 

a range of personal, social, behavioral, and environmental risk factors. Additionally, the 

sample represents women served by federally funded community health centers and thus 

is representative of the highest risk for the outcomes examined as well as representative 

of those who would be reached by public health initiatives to address these outcomes. 

The aims of the proposal are: 

 

Manuscript #1 - Prenatal care: associations with prenatal depressive symptoms and 

social support in low-income urban women 
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Primary aim 

To examine the association of depressive symptoms and social support with late 

prenatal care and with less than adequate care in a low-income, racially diverse, 

urban clinic-based population. 

 

Secondary aim 

To examine if social support modified the association of depressive symptoms 

with prenatal care. 

 

Manuscript # 2 - An examination of the associations of prenatal depressive 

symptoms and social support with birth outcomes in a low-income population 

 

Primary aim 

To examine the independent association of prenatal depressive symptoms and 

social support with poor birth outcomes (i.e., preterm birth, low birthweight, and 

small for gestational age) in a racially diverse group of low-income urban women. 

 

Secondary aim 

To examine whether social support moderated the associations between 

depressive symptoms and birth outcomes.    
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Manuscript #3 - An examination of prenatal and postpartum depressive symptoms 

among women served by urban community health centers.  

 

Primary aim 

To describe elevated depressive symptom levels in pregnancy and postpartum and 

characterize the timing of detection and persistence or recurrence of symptoms in 

a sample of women who received care at urban community health clinics. 

 

Secondary aim 

To examine personal, social, behavioral, and environmental correlates of elevated 

depressive symptom levels in pregnancy only, postpartum only, or during both 

periods. 

 
 
Methods Overview 
 
 

Data 

Data for these studies come from the Prenatal Risk Overview (PRO) (Appendix A), 

Postpartum Risk Overview (PPRO) (Appendix B), and birth certificates.  The PRO and 

PPRO are screening tools used by four urban community based clinics providing services 

as part of the Twin Cities Healthy Start program. The PRO (Appendix A) is a 

standardized interview conducted with all women entering prenatal care at these clinics. 

The PRO screens for 13 risk domains that can be categorized as psychosocial (depressive 

symptoms, social support), behavioral (cigarette use, alcohol use, drug use), and 
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environmental (phone access, transportation access, food insecurity, housing instability, 

partner and other violence, legal problems and child protection). Some women at these 

clinics are also screened in the postpartum period with the Postpartum Risk Overview 

(PPRO) (Appendix B) a shorter interview that screens for eight risk domains (including 

depression) using the same or modified questions from the PRO. The PRO and PPRO are 

part of the Twin Cities Healthy Start (TCHS) web-based screening and case management 

data collection system which contains additional data such as demographic information, 

information about prenatal care and documentation of services provided. For the first and 

second manuscripts examining prenatal care and birth outcomes, risk screening data were 

linked with birth certificates for standard measures of birth outcomes, prenatal care entry 

and level of prenatal care adequacy. For the third manuscript examining prenatal and 

postpartum depressive symptoms, data comes from the PRO and PPRO assessments in 

the Twin Cities Healthy Start data collection system.  

 
 

Sample 

The sample for the first and second manuscripts included all women screened prenatally, 

who gave birth to live born singleton infants for whom a birth certificate was found, and 

for whom the paper specific measures were available. There were 3,380 women who 

started prenatal care at five community health centers affiliated with TCHS between 2005 

and 2009 and completed the prenatal intake risk assessment. Women were excluded if 

they had a miscarriage, a fetal death, an elective abortion (n=96), or multiple gestation 

(n=23). Of the remaining 3,261, we found birth certificates for 2,879 (88%). For the first 

manuscript, examining prenatal care, an additional 538 were excluded because of missing 
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data (primarily prenatal care data from the birth certificate), leaving 2,341 women for 

analyses (72% of those who met inclusion criteria). For the second manuscript, 

examining birth outcomes, only 11 of the 2,879 women were excluded due to missing 

data, leaving a final sample of 2,868 (88% of the eligible sample).   

 

For the third manuscript, examining prenatal and postpartum depressive symptoms, the 

sample was defined as women who sought prenatal care at five FQHCs during the same 

time period and who enrolled in the Twin Cities Healthy Start (TCHS) program (which 

included a systematic process to screen for depressive symptoms in the postpartum 

period). There were 1,822 women enrolled in the program during the study period. Of 

those, 728 had both prenatal and postpartum screening data available. Women were 

excluded if their postpartum screening was conducted too early (i.e., within the first two 

weeks of delivery) (n=119) or if they were missing data on the timing of their screening 

(n = 15) leaving a final sample of 594 women (33% of enrollees).  

 
Theoretical Framework 

Theories of behavior change are used for providing a framework to study health 

behaviors and design behavioral interventions. These theories provide a useful 

framework for describing how the behavior is influenced by many different factors that 

can then be potentially addressed through interventions. The use of behavioral theories 

can ensure researchers are measuring important components leading to a behavior or that 

might be used in an intervention when behavior change is the outcome.  
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Of the three manuscripts included in this dissertation, only one examined a behavioral 

outcome. Manuscript #1 examined the outcomes of prenatal care start and adequacy 

(which combines both when a woman started and how many visits she completed). It is 

important to note that these measures may not exclusively be behavioral as the outcomes 

may be influenced by other factors (i.e. when a woman realized she was pregnant and her 

ability to schedule an appointment when desired). In this dissertation, the broad 

framework provided by Theory of Triadic Influences (73), was used to guide model 

development. The Theory of Triadic Influences uses the concept of distal and proximal 

influences on behavior. Distal influences can come from the person, situation, or broader 

environment. Proximal influences are cognitive and affective such as attitudes towards 

the behavior, self-efficacy, and intentions. The Theory of Triadic Influences links three 

major distal types of influences with three major types of proximal influences through 

several mediating processes as shown in the figure adapted from an article explaining 

Theory of Triadic Influences (73).  
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Figure 1.1 Theory of Triadic Influences 

 
 
 
Using this theory to guide the study of prenatal care seeking behavior might group a 

woman’s ability to seek and get prenatal care along with factors such as her 

acknowledgement of the pregnancy, pregnancy intention into the personality group and 

these factors influencing her own behavior through self-efficacy. The theory would also 

consider social context factors such as what she hears from her mother, girlfriends, sisters 

about prenatal care and the prenatal care seeking behaviors she is exposed to and other 

factors in her social setting that influence what she considers norms around seeking 

prenatal care as well as her own motivation to comply with those. It might also be 

appropriate to put things in the social context like food security, housing stability, social 

support as these are about a woman’s social context and influence her motivation to 

comply with prenatal care recommendations as they are competing interests. Other 

behaviors such as drug and alcohol use also influence motivation to comply, as well as 
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self-efficacy, as well as values and expectations about prenatal care, which demonstrates 

the cross influence of all of these categories on each other. Cultural and environmental 

factors might include things such as level of access to prenatal care, poverty, cultural 

messages about prenatal care, policies guiding access, and educational messages about 

prenatal care, financial barriers. While it is not possible in this study to measure all 

factors that could fall under this theoretical framework, especially the cognitive/ proximal 

factors, this framework will be used to guide the use of the factors measured in the 

proposed study for examining prenatal care attendance behavior.  

 

 
The other outcomes examined in Manuscripts # 2 and #3 in this dissertation are not 

behaviors themselves but rather direct health measures (i.e., low birthweight, preterm 

birth, small size for gestational age, postpartum depressive symptoms). While behavioral 

theories are not applicable to these outcomes directly, they do provide a useful 

framework at a general level for categorizing factors that influence health outcomes. For 

example, the Theory of Triadic Influences categorizes measures broadly into Personal, 

Social, and Environmental, showing how these combine to influence states of health. 

These categories, along with a behavioral category (sometimes included under personal) 

were used to organize risk factors and covariates in analytical models. The table below 

shows the full set of factors that used in the three studies. Not all items were used in the 

analysis of each paper. The italicized factors are the independent measures of interest.   
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Table 1.1 Independent measures, and covariates categorized within the Theory of 

Triadic Influences framework 

Personal Behavioral Social  Environmental  
Parity 
 
Age 
 
US born/ immigrant 
 
Race/ethnicity 
 
depressive symptoms 

Pre-pregnancy and 
prenatal smoking 
 
Pre-pregnancy and 
prenatal alcohol use 
 
Pre-pregnancy and 
prenatal drug use 
 
 

Social support 
 
Marital status/ living 
with father of the baby 
 
Intimate partner 
violence 
 
Abuse by someone 
other than an intimate 
partner 
 
Child protection 
services involvement 

Housing instability 
 
Telephone access 
 
Transportation access 
 
Food instability 
 

 
 
 
Analytical Approach 

For manuscripts #1 and #2 examining prenatal care and birth outcomes, TCHS data on 

risk factors were linked to Minnesota birth certificate data using iterative matching 

techniques with mother’s name, infant and maternal birthdates, and father’s name (when 

available) (74). For manuscript # 3 examining prenatal and postpartum depressive 

symptoms, the prenatal PRO (Appendix A) were linked to the postpartum depressive 

symptom measures from the PPRO (Appendix B). After matching, the analytical datasets 

were created by applying inclusion and exclusion criteria including exclusions due to 

missing data.  After selecting the final analytical samples for each manuscript, descriptive 

analysis was conducted to compare those included in the final analytical sample with 

those excluded using cross-tabulations and chi-square tests, or comparisons of means and 

t-tests where appropriate.  
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Manuscripts #1 and #2 examining prenatal care and birth outcomes generally followed 

the same analytical approach. Descriptive analysis were conducted to assess the 

associations of depressive symptoms, social support measures, and covariates with the 

outcomes of interest (i.e., late prenatal care and less than adequate prenatal care in 

manuscript #1; low birthweight, preterm birth, and small size for gestational age in 

manuscript #2). Cross-tabulations with chi-square and mean comparisons with t-tests 

were used to examine these associations. Multivariate logistic regression models were 

examined for each outcome that included depressive symptoms and measures of social 

support as well as variables that were significant (p < 0.05) in bivariate analyses. Models 

were also tested with interactions of depressive symptoms and measures of social support 

using constructed variables. 

 

For manuscript #3 women were categorized, based on prenatal and postpartum PHQ-9 

scores, as having: low depressive symptoms in both periods, elevated symptoms in both 

periods, elevated symptoms in the prenatal period only, or elevated symptoms in the 

postpartum period only. Chi-square tests were conducted to examine correlates of 

elevated depressive symptoms in the different time periods. Mean PHQ-9 scores were 

compared for prenatal and postpartum using a t-test for paired samples. Multinomial 

logistic regression was used to examine associations of social, behavioral, and 

environmental risk factors with categories of elevated depressive symptoms time periods 

with low symptom levels in both time periods as the reference.  
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SUMMARY 

Objective. We examined associations of depressive symptoms and social support with 

late and inadequate prenatal care in a low-income urban population. 

Methods. The sample was prenatal care patients at five community health centers. 

Measures of depressive symptoms, social support, and covariates were collected at 

prenatal care entry. Prenatal care entry and adequacy came from birth certificates. 

Results. Among 2,341 study participants, 16% percent had elevated depressive 

symptoms, 70% had moderate/poor social support, 21% had no/low partner support, 37% 

had late prenatal care, and 29% had less than adequate prenatal care. Women with both 

no/low partner support and elevated depressive symptoms were at highest risk of late care 

(AOR 1.85, p < 0.001) compared to women with both good partner support and low 

depressive symptoms. Those with good partner support and elevated depressive 

symptoms were less likely to have late care (AOR 0.74, p = 0.051). Women with 

moderate/high depressive symptoms were less likely to experience less than adequate 

care compared to women with low symptoms (AOR 0.73, p =0.022).  

Conclusion. Screening for, and addressing, low social support and depressive symptoms 

may help family physicians improve the reproductive health care of women at risk for 

late or inadequate prenatal care.  
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INTRODUCTION 
 

Adequate and timely prenatal care are associated with reductions in poor birth outcomes, 

maternal morbidity and mortality, and infant death (17-26). For that reason, family 

physicians, obstetricians, pediatricians, and public health professionals provide 

recommendations about the timing, frequency, and content of care (1, 27, 75). Care 

includes the assessment of medical and psychosocial risks, continuous health monitoring, 

clinical diagnostic and treatment procedures, behavioral interventions, and medical and 

social referrals (17, 18, 27). The most common measures of prenatal care include the 

timing of the first visit and adequacy of care (measured by an index combining timing of 

the first visit, number of visits, and pregnancy length) (25). Healthy People 2020 

objectives include increasing the proportion of pregnant women who receive prenatal 

care in the first trimester and who receive adequate care (1). Not receiving care, receiving 

prenatal care after the first trimester, or receiving inadequate care have been identified as 

risk factors for complications (27) including preterm birth (20, 21), low birthweight (22, 

25), and infant mortality (23). Prenatal care can reduce infant and maternal medical risks 

(19, 27) by providing family physicians with opportunities to screen women for risks, 

provide counsel on practices that promote healthy pregnancies, and intervene to address 

pre-existing conditions and maternal behaviors (27, 76).   

 

The proportion of U.S. women who received care in the first trimester increased from 

1990 through 2003 (77), but has been stable since 2003 (78). Low-income and minority 

women are less likely than others to start care in the first trimester or to receive adequate 
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care (24, 28, 29), and are more likely to experience poor outcomes (e.g., preterm birth, 

low birthweight, infant mortality, maternal complications) (6-8).  

 

In addition to race and income disparities, there are several known maternal risk markers 

for poor prenatal care, including young age (28, 44), poor education (28), high parity (28, 

46), unmarried status (28), smoking (28, 45), alcohol or drug use (28, 45), exposure to 

domestic violence (45, 79), distressed residential neighborhood or poor housing (28, 45, 

46), unemployment (44), late pregnancy recognition (28, 80, 81), and unwanted 

pregnancy (44-46).  

 

Maternal depressive symptoms and low social support are associated with poor birth 

outcomes (30, 58, 82-85), but findings are mixed about their associations with prenatal 

care entry and adequacy: a Washington, DC clinic-based study with 303 African-

American women found no association between depressive symptoms and late prenatal 

care (44); a study of 90,000 women found that those with clinical depression had slightly 

elevated odds (adjusted odds ratio [AOR], 1.16) of entering prenatal care early compared 

with non-depressed women (45); and a Canadian case-control study of 608 women found 

that those who had fewer prenatal care visits were 10 times more likely to report prenatal 

depressive symptoms than those with a greater numbers of visits (46). The methods for 

measuring depression/depressive symptoms varied in these studies, ranging from a single 

item on a self-reported checklist (44, 46) to a clinical diagnosis (45).  
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The few studies that have examined the associations between social support and first-

trimester prenatal care entry (47, 48) and/or prenatal care adequacy (49-51) have 

generally shown inverse associations. Measures in these studies varied widely, ranging 

from a few items about the general availability of support from specific people (50) to 

multi-item scales to assess theoretical constructs of support (e.g., instrumental, practical) 

(47-49, 51) and all but one (48) collected support measures in postpartum or late 

pregnancy. No study was located that both measured social support at the start of prenatal 

care and adjusted for salient confounders.  

 

Examining social support and depressive symptoms together aligns with prior findings of 

lower depressive symptoms among women with higher social support or larger social 

networks (54, 55, 86). Theories of social support and prenatal health outcomes include 

both the potential independent effect as a protective factor as well as a “buffering” effect 

mediating increased risk from stress, anxiety, and depression (52-59). While the 

association of social support as a modifier for depressive symptoms has been examined 

with regard to birth outcomes (56, 86), this association has not been examined with 

regard to prenatal care. 

 

Because of their potential for intervention, we examined the associations of depressive 

symptoms and social support with late prenatal care and with less than adequate care in a 

low-income, racially diverse, urban clinic-based population. We hypothesized that 

women with lower levels of various indices of social support and higher levels of 

depressive symptoms would be more likely to enter prenatal care late and to have less 
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than adequate care. We also sought to examine if social support modified the association 

of depressive symptoms with prenatal care. Decades of research about prenatal care 

timing and adequacy have identified key correlates and thus confirm the importance of 

multivariable analyses. We used the Theory of Triadic Influences (73), which identifies 

major categories of personal, social, and environmental influences that predict behaviors, 

as a framework to build our analytic models.  

 

 

METHODS 

Study Context  

The sample was from the Twin Cities Healthy Start (TCHS) program, one of 105 

programs funded by the Health Resources and Services Administration’s Healthy Start 

Initiative. At the time of the study (2005-2009), TCHS, administered by the Minneapolis 

Health Department, offered outreach and case management services to women receiving 

prenatal care at several Federally Qualified Health Centers (FQHC). TCHS clinics served 

a high proportion of African Americans and American Indians because of their 

disproportionate risks for poor pregnancy and birth outcomes (87).  

  

This study was determined to be exempt from review by the University of Minnesota’s 

Institutional Review Board.  

 

Sample Selection 
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The study sample was selected from 3380 women who started prenatal care at five 

community health centers affiliated with TCHS between 2005 and 2009 and completed 

the prenatal intake risk assessment. Women were excluded if they had a miscarriage, a 

fetal death, an elective abortion (n=96), or multiple gestation (n=23). Of the remaining 

3,261, we found birth certificates for 2,879 (88%). An additional 538 were excluded 

because of missing data (primarily prenatal care data from the birth certificate), leaving 

2,341 women for analyses (72% of those who met inclusion criteria). 

 

Data Collection 

Women were screened with the Prenatal Risk Overview (PRO) (Appendix A), a multi-

dimensional screening instrument (88) at their first prenatal visit. The drug, alcohol, and 

depression components of the PRO have high sensitivity and specificity (89-91). The 

PRO interview was typically conducted by registered nurses, social workers, or 

paraprofessionals. When medical interpreters were used, standardized translations were 

provided for Somali, Spanish and Hmong languages. 

 

PRO data were entered into a database that included client-specific demographic, social, 

and clinical data. These data were linked to Minnesota birth certificate data using 

iterative matching techniques with mother’s name, infant and maternal birthdates, and 

father’s name (when available) (74).  

 

Measures 

Dependent Variables  
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 Late prenatal care. The timing of first prenatal care visit was measured by trimester, as 

reported on the Minnesota birth certificate (1989 U.S. Standard version). We created a 

dichotomous variable that identified late care as care starting in the second or third 

trimester (1).  

 

Adequacy of prenatal care. We used the Adequacy of Prenatal Care Utilization 

(APCNU) Index (25, 92). The APCNU combines the month prenatal care began and the 

proportion of recommended visits received (given timing of initiation of care and 

gestation at delivery) to categorize prenatal care as Inadequate, Intermediate, Adequate, 

and Adequate Plus (25, 92). We created a dichotomous variable by grouping Intermediate 

and Inadequate together as less than adequate and grouping Adequate and Adequate Plus 

as adequate (1). 

 

Independent Variables 

Depressive symptoms. The PRO (Appendix A) included the Patient Health Questionnaire 

(PHQ)-9 to assess depressive symptoms (93). It has an estimated sensitivity of 77%, 

specificity of 94%, and positive predictive value of 59% in primary care populations and 

has higher (85-90%) accuracy in populations with a high prevalence of depressive 

disorder (94). We conducted a prenatal validation of the PHQ-9 with TCHS clients and 

found 85% sensitivity and 84% specificity for major depression disorder (91).  
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The PHQ-9 assesses physical and mood symptoms of depression with nine items (i.e., 

little interest or pleasure in things; sleep problems; tired or little energy; appetite issues; 

restlessness, speaking or moving slowly; feeling down or hopeless; feeling bad about 

oneself; trouble concentrating; and suicidal ideation). Responses (and scores) about 

symptoms in the previous two weeks are: not at all (0), several days (1), more than half 

the days (2), and every day or nearly every day (3). Consistent with scoring guidelines, 

we summed the responses and categorized the score as low (< 10), moderate (10-14), and 

high (15-27) (95).  Consistent with guidelines for clinical treatment, we created a 

dichotomous variable that distinguished low (< 10) and moderate/high (10+) risk for 

analyses (96).  

 

Social support. We used six items from the Maternal Social Support Index (97) that 

assessed how many people could be counted on in a time of need or to watch children for 

several hours; the presence of a boyfriend, husband, or partner and—if present—overall 

satisfaction with communication; and the presence of another adult with whom women 

have regular talks and satisfaction with that communication. Women were coded as 

having poor social support if they indicated 1) they had no one to count on in times of 

need or to take care of children for several hours OR 2) no husband/partner, OR 3) a 

partner with whom they report unsatisfactory communication AND no adults with whom 

they regularly communicate satisfactorily. Women who did not meet any of the criteria 

above were coded as having moderate social support if they indicated they 1) had only 

one person to count on in times of need or to watch children, OR 2) satisfactory 

communication with a husband/boyfriend or another adult, but not both. Good social 
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support was defined as having more than one person to count on AND satisfactory 

communication with a husband/partner and another adult.  For analyses, we examined 

good vs. moderate/poor social support.  

 

We also examined the individual components of social support. The number of people to 

count on in a time of need and the number of people to watch children for a few hours if 

needed were categorized as 0-1, 2, 3+. Partner support was categorized as No/Low for 

women who did not have a partner or had a partner but were unsatisfied with 

communication with that partner, and good for women with a partner who reported they 

were satisfied with communication with that partner. Similarly, friend support was 

categorized as No/Low for women who either did not have a friend with whom they had 

regular talks or had a friend but were unsatisfied with communication with that person, 

and categorized as Good for women with a friend with whom they had satisfactory 

communication.  

 

Covariates 

Personal variables. From birth certificate data, we created a dichotomous variable for 

parity (0 or 1+ prior live births). From PRO data, we used a dichotomous measure for 

foreign-born status and mutually exclusive race/ethnicity categories (African American; 

American Indian; Asian/Pacific Islander; Hispanic any race; white; or bi/multiracial). 

For analyses, we grouped white and multi-racial because of low numbers in these 

categories. We collected age as a continuous variable and categorized it as younger than 

20, 20-24 years, and 25 years and older. 
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Women were asked about cigarette smoking one month before pregnancy awareness, 

using questions from the National Household Survey on Drug Use and Health.(98) 

Responses options were none, less than daily, or daily. For some analyses, we created a 

dichotomous variable for any or no smoking.  

 

Questions about alcohol frequency and quantity were from the National Household 

Survey on Drug Use and Health (98). Questions about alcohol use consequences were 

from the Rapid Alcohol Problem Screen (99). Responses to questions about frequency, 

quantity, and consequences in the 12 months before pregnancy awareness were 

categorized as:  high (daily or weekly use, with a typical quantity of three or more 

drinks/day or 4 or more drinks at once on a weekly basis OR report of any alcohol use 

consequences); moderate (monthly drinking, regardless of quantity OR daily or weekly 

drinking, two drinks or less/day); and low (no use, or rare use, regardless of quantity) 

(89).  

 

Based on the 12 months before pregnancy awareness, women reported whether they used 

drugs (marijuana or any other drug not prescribed) and frequency of use using a measure 

from the National Household Survey on Drug Use and Health (98). Responses were 

categorized into three groups: never, rarely or monthly, and weekly or daily. 

 

Social variables from the PRO. Three questions were adapted from the Abuse 

Assessment Screen (100) which has good sensitivity, specificity, and test-retest reliability 
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(101). Women were asked questions about exposures to physical abuse, sexual abuse, and 

fear of abuse during the 12 months before pregnancy awareness. Questions were asked 

related to abuse by an intimate partner and by anyone else. We created dichotomous 

measures (any abuse and no abuse) for partner abuse and abuse by someone else. Other 

variables included a dichotomous variable for involvement with Child Protection 

Services (CPS) as a parent and marital status (coded as married, single and living with 

the father of the baby, or single and not living with the father of the baby).  

 

Environmental variables from the PRO.  Phone and transportation access were each 

assessed with one categorical question about frequency of access. Poor access was 

defined as none or rare, moderate access was some of the time, and good access was all 

of the time.  

 

Housing instability was assessed with four questions, one from the Homeless Supplement 

to the Diagnostic Interview Schedule (102) and three generated by TCHS clinic staff to 

reflect situations they saw patients experiencing. Unstable was defined as having lived 

with family or friends for six months or more in the past year OR having stayed in a 

shelter for more than two nights in the past year OR self-description that housing was 

currently unstable OR being very concerned about not having a place to live when the 

baby was born. Moderately unstable was defined as having lived with family or friends 

for 3-5 months OR stayed in a shelter 1-2 nights in the past year OR being somewhat 

concerned about having a place to live when the baby was born. Stable was defined as 
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having not stayed in a shelter, not being concerned about having a place to live, and 

having stayed with relatives or friends less than three months or not at all in the past year.  

 

Food insecurity was measured with four items adapted from the 12-month Food Security 

Scale of the U.S. Census Current Population Survey (103). The items ask how often, in 

the last 12 months, the woman:  purchased food that did not last and did not have money 

to buy more; could not afford to eat balanced meals; cut the size of—or skipped—meals; 

and had been hungry but could not afford to buy food. Responses were: often, sometimes, 

or never. A summary score ranging from 0-8 was categorized into high (6-8), moderate 

(3-5), and low/no (0-2) food insecurity.  

 

Statistical Analyses 

Using SPSS (version 18, Chicago, IL), we used chi-square analyses to examine 

differences between included and excluded women and to assess the associations of 

depressive symptoms, social support measures, and covariates with late and less than 

adequate prenatal care. We examined multivariable logistic regression models for each 

outcome that included depressive symptoms and measures of social support as well as 

variables that were significant (p < 0.05) in bivariate analyses. We also examined models 

with interactions of depressive symptoms and measures of social support using 

constructed variables. 

 

 

RESULTS 
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Sample  

Excluded women were younger than women in the analytic sample (p < .001), less likely 

to be foreign born (33% vs. 38%; p = 0.007), and less likely to have stable housing (47% 

vs. 51%; p = 0.046; Table 2.1). 

 

The analytic sample was racially diverse (43% African American, 20% Asian, 17% 

Hispanic, 13% American Indian).  About two-thirds were younger than 25 years, 57% 

were single and not living with the father of the baby, 38% were foreign born and, for 

12% (n=270), the PRO was conducted in a language other than English. Sixteen percent 

of the women had PHQ-9 indicating at least moderate levels of depressive symptoms 

(96), 70% reported moderate or poor overall social support, and 21% reported no/low 

partner support (Table 2.1). Regarding prenatal care, 37% had late entry and 29% had 

less than adequate care (Table 2.2). 

 

Late Prenatal Care  

In bivariate analyses, low/no partner support, age (< 20), race (Asian, American Indian), 

and parity (prior births) were associated with late prenatal care (Table 2.2). These 

associations persisted in multivariable analyses. An interaction was identified for partner 

support and depressive symptoms (Table 2.3). Women with moderate/high depressive 

symptoms and no/low partner support were at the highest odds of late prenatal care (AOR 

1.85) compared to women with low depressive symptoms and good partner support. The 

next highest risk of late care was among women with no/low support and low depressive 

system (AOR 1.27) while those with moderate/high depressive symptoms and good 
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partner support have lower odds of late care (AOR 0.74) compared to those with good 

support and low depression. Interactions of depressive symptoms with social support and 

friend support were not significant. 

 

Less than Adequate Prenatal Care  

In bivariate analyses (Table 2.2), depressive symptoms and social support measures were 

not significantly associated with less than adequate care but in adjusted analyses (Table 

2.4), women with moderate/high depressive scores were less likely than women with low 

scores (AOR 0.73, p = 0.022) to receive less than adequate care. Also, women with 

moderate/poor social support were more likely (AOR 1.29, p = 0.018) to get less than 

adequate care compared to women with good support. There were no significant 

interactions between depressive symptoms and general social support, partner support, or 

friend support. 

 

DISCUSSION 

Depressive symptoms and social support are possible risk markers for late and inadequate 

prenatal care but few studies have examined these relationships. In our sample of low-

income women, 16% had elevated depressive symptoms and 70% had moderate or poor 

social support at their first prenatal care intake. Late prenatal care in our sample was 

37%, much higher than the state level (14%) (104), and 29% had less than adequate care.  

 

Contrary to our hypothesis, elevated depressive symptoms was not independently 

associated with late care but was negatively associated with less than adequate prenatal 
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care.  Ours is not the only study to report such findings:  others have reported that adults 

with depression are more likely to receive prenatal (45) and general health care (105-107) 

than non-depressed individuals. Similar to our findings, a study of African-American 

women in Washington, DC, found no association between depressive symptoms and late 

care (44).  Another study also found that women with clinical depression were not at risk 

for late care but rather were more likely to get early care (45).  

 

Our finding that women with elevated depressive symptoms were less likely to have 

inadequate care conflicts with that of a Canadian study that found that women with 

inadequate care were more likely to report feeling depressed (46). Differences in 

methodology could explain these different findings: the Canadian study assessed prenatal 

depressive symptoms with a single (“you were depressed” yes/no) item in a list of 

potential barriers for prenatal care. Measures of depression for the study were collected 

during the hospital stay after delivery with a question that asked if they had delayed care 

or had difficulties going to care because of a list of barriers thus assessing feelings of 

depression only as a reason for late/inadequate care. In contrast, we used a validated 

depression screening tool at entry to prenatal care to assess depression regardless of 

whether symptoms were perceived as a barrier to care by the patient. One potential 

explanation for our findings is that, as part of clinic practice, PHQ-9 scores were included 

in patients’ records. It is thus possible that women with higher depressive symptom 

scores received increased attention from clinic staff that affected prenatal care visits.   
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As hypothesized, and consistent with other findings, social support was associated with 

prenatal care: low overall social support was related to less than adequate prenatal care 

and, a component of the overall measure, partner support, was associated with late entry 

into prenatal care. While depressive symptoms was not associated independently with 

late care, a significant interaction was found for partner support and depressive 

symptoms. Women with elevated depressive symptoms with no/low partner support were 

at the highest risk of late care compared to women with good support and low depressive 

symptoms. Women with elevated depressive symptoms and good partner support were 

less likely to receive late care. Partner support may be a proxy for pregnancy intention or 

feelings of ambivalence towards pregnancy. Women with no/low partner support may 

have had challenges addressing the pregnancy with the partner that could have affected 

timing of start of care. Additionally support of the partner may have been key for 

addressing logistical challenges with getting into care, particularly in the context of 

depressive symptoms. Other studies identified an association with father involvement 

(possibly related to perceived partner support) and the start of prenatal care (108, 109).  

  

Healthy People 2020 identified social support as an important social determinant, 

emphasizing the need to better understand connections between social determinants, 

health behaviors, outcomes, and interventions (1). Several pilot projects have shown 

promise in increasing social support for pregnant or parenting women through a variety 

of settings and staffing models including phone (110), internet (111), group prenatal care 

(112, 113), and home visiting (114). Further examination of these models in the context 



34 
 

of prenatal care attendance may help identify opportunities to modify the relationship 

between poor social support and prenatal care adequacy.  

 

Our sample was predominantly low-income urban residents, and as evident by our 

description of environmental factors, our sample was also at very high social risk (e.g., 

only about half reporting stable housing). We consider our sample characteristics to be a 

strength but it is also likely that our findings may not be generalizable if social factors 

moderate the associations of social support and depressive symptoms on prenatal care.  

 

Prior studies examining depressive symptoms and late or inadequate care have had  

mixed results which may be due in part to differences in measures of depression or 

depressive symptoms as well as timing of the measures (44-46).  Those examining lack 

of social support have had minimal control for confounding (47-51). Additionally, none 

have examined both depressive symptoms and social support together. The current study 

builds on this prior work with the use of a validated depressive symptom screening 

measure and a social support measure inclusive of different support components, both 

collected at prenatal care entry. An additional strength of our analyses was the 

availability of a wide variety of environmental and social variables to address 

confounding, many of which had good psychometric properties and some of which had 

been specifically tested in TCHS samples (89-91). A limitation to this study is the lack of 

some variables known to be associated with prenatal care, like pregnancy intention or 

happiness and timing of pregnancy recognition (44, 45, 81).  
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We examined social support and depressive symptoms because they offer some 

opportunity for intervention. Our finding about the association of depressive symptoms 

and prenatal care adequacy may represent a clinical victory for our clinics if the 

association reflects persistent prenatal case management with depressive women—and 

may encourage the importance of attentive reproductive health planning with non-

pregnant depressive women in general practice.  Our measures of social support and 

partner support are not specific enough to direct intervention or screening activities, but 

they do consistently reflect social isolation. Because depressive symptoms and poor 

support were associated with late entry to prenatal care, the most effective interventions 

would occur prior to conception. Guidelines for preconception counseling and care 

include identifying and modifying medical, behavioral, and social risks to a woman’s 

health or pregnancy outcome (115).  Family physicians can provide education on the 

importance of early prenatal care when doing other reproductive health counseling and as 

they provide general health care to women of reproductive age. Current recommendations 

for content of preconception and prenatal care by family practice physicians includes 

screening for depressive symptoms and psychosocial factors with a focus on domestic 

violence screening (27, 115). Physicians may consider expanding their psychosocial 

screening to include an assessment of social support during preconception and prenatal 

care as our data suggest that gauging the strength and variety of social supports may be 

relevant to understanding the client’s future probability of timely and adequate prenatal 

care in the event of a pregnancy. Poor support may be, in itself, a clinic marker of risk 

and may thus warrant clinical follow-up of women at risk for pregnancy.  
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Table 2.1. Comparison of Included and Excluded Women Receiving Care at Twin Cities 
Healthy Start Clinics, 2005-2009 

 
Total  

(n = 3261) 
Excluded  
(n = 920) 

Included 
(n = 2341)  P-value 

Personal characteristics, % 
Depressive symptoms     

Low (PHQ-9 < 10 ) 83.6 82.8 83.9 0.474
Moderate (PHQ-9 10-14)  10.3 10.3 10.4 
High (PHQ-9 15-27)  6.0 6.9 5.7 

Social support     

Good 28.9 27.2 29.6 0.382
Moderate 60.7 61.9 60.2 
Poor 10.4 10.9 10.3 

Partner support      

Good 79.0 79.3 78.9 0.826
No/low 21.0 20.7 21.1 

Age     

< 20 31.4 37.2 29.3 < 0.001
20-24 36.9 35.1 37.6 
25+ 31.6 27.7 33.1 

Race     

African American 43.8 46.6 42.7 0.130
Asian/Pacific Islander 19.7 19.2 19.9 
Hispanic 16.6 16.2 16.8 
American Indian 11.9 9.6 12.8 
White 6.0 6.1 6.0 
Multiple 2.0 2.3 1.9 

Foreign born 36.5 32.8 37.9 0.007

Alcohol use, within 12 months 
before pregnancy awareness     

Low 76.3 77.2 76.3 0.719
Moderate 7.5 7.7 7.5 
High  16.1 15.8 16.2 

Drug use, within 12 months before 
pregnancy awareness     

Never 77.1 76.0 77.5 0.215
Monthly / rarely 9.0 10.4 8.4 
Daily / weekly 13.9 13.6 14 

Cigarette use, 1 month before 
pregnancy awareness     

None 71.8 73.0 71.3 0.225
Less than daily 7.5 8.2 7.3 
Daily 20.6 18.8 21.4 
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Table 2.1. Comparison of Included and Excluded Women Receiving Care at Twin Cities 
Healthy Start Clinics, 2005-2009 

 
Total  

(n = 3261) 
Excluded  
(n = 920) 

Included 
(n = 2341)  P-value 

Social factors, % 

Intimate partner violence within 
12 months before pregnancy 
awareness 6.7 6.6 6.8 0.869

Abuse by someone other than a 
partner within 12 months before 
pregnancy awareness 7.3 7.2 7.3 0.864
Child protection involvement 9.6 9.8 9.5 0.907
Marital status     

Married 24.3 21.3 25.5 0.051
Single, living with father of baby 18.1 18.7 17.9 
Single, NOT living with father of 
baby 57.5 60.0 56.6 
Environmental factors, % 
Phone access     

Good 89.6 89.1 89.8 0.789
Moderate 7.7 8.0 7.6 
Poor 2.7 2.9 2.6 

Transportation access     

Good 52.4 50.8 53.1 0.485
Moderate 37.5 38.9 37.0 
Poor 10.0 10.3 9.9 

Food insecurity     

Low/no  67.1 66.1 67.5 0.366
Moderate  27.2 27.2 27.1 
High  5.7 6.6 5.4 

Housing instability     

Stable 49.8 46.6 51.1 0.046
Moderately unstable  19.6 20.1 19.4 
Unstable 30.6 33.4 29.5 
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Table 2.2: Correlates of Late Prenatal Care and Less than adequate Care, among 
women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n =2,341) 

 Late Prenatal Care   
Less than Adequate 

Care  

 
Not Late 
(n =1471)

Late 
Entry 

 (n = 870)  
Adequate 
(n = 1655)

Less than 
Adequate 
 (n =686)  

 % %  P-value % %  P-value 

Depressive symptoms        

Low (PHQ-9 < 10 ) 84.1 83.9 0.906 83.1 86.3 0.053
Moderate/ High 

(PHQ-9 >10)  15.9 16.1 16.9 13.7 
Social support       

Good 30.3 28.3 0.295 30.6 27.0 0.077
Moderate/poor 69.7 71.1 69.4 73.0 

Individual SS 
measures       

People to count on in 
times of need       

0-1 14.3 13.7 0.884 14.1 14.0 0.881
2 19.5 19.2 19.6 18.8 
3+ 66.2 67.1 66.2 67.2 

People to take care of 
child(ren) for several 
hours if needed        

0-1 22.6 20.5 0.297 21.4 22.9 0.615
2 23.9 26.3 24.6 25.1 
3+ 53.5 53.3 54.0 52.0 

Partner support        

Good 80.7 75.9 0.006 79.2 78.2 0.604
No/low 19.3 24.1 20.8 21.8 

Friend support       
Good 84.4 82.8 0.319 84.1 82.9 0.465
No/low 15.6 17.2 15.9 17.1 

Personal 
characteristics       

Age       

< 20 27.7 32.0 0.028 29.2 29.6 0.020
20-24 37.4 37.9 36.1 41.2 
25+ 34.9 30.1 34.7 29.2 
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Table 2.2: Correlates of Late Prenatal Care and Less than adequate Care, among 
women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n =2,341) 

 Late Prenatal Care   
Less than Adequate 

Care  

 
Not Late 
(n =1471)

Late 
Entry 

 (n = 870)  
Adequate 
(n = 1655)

Less than 
Adequate 
 (n =686)  

 % %  P-value % %  P-value 

Race       

African American 44.2 40.2 <0.001 43.8 40.1 <0.001
Asian/Pacific 

Islander 16.6 25.4 19.2 21.5 
Hispanic 18.9 13.2 18.5 12.5 
American Indian 12.1 13.9 10.2 19.0 
White, Multiple 8.2 7.4 8.3 6.9 

Foreign born       

Yes 37.8 38.2 0.854 38.8 35.7 0.168
No 62.2 61.8 61.2 64.3 

Parity       

0 46.9 42.1 0.024 47.1 38.8 <0.001
1+ 53.1 57.9 52.3 61.2 

Alcohol use, within 12 
months before 
pregnancy awareness       

Low 75.4 77.1 0.459 76.6 74.5 0.364
Moderate 8.2 6.9 7.8 7.6 
High  16.4 16.0 15.5 17.9 

Drug use, within 12 
months before 
pregnancy awareness       

Never 76.8 78.7 0.514 78.5 75.4 0.044
Monthly or rarely 8.5 8.3 8.7 7.9 
Daily or weekly 14.6 13.0 12.9 16.8 

Cigarette use, 1 month 
before pregnancy 
awareness       

None 71.9 70.5 0.628 72.9 67.5 0.009
Less than daily 7.4 7.1 7.4 7.1 
Daily 20.7 22.4 19.7 25.4 

Social factors       
Intimate partner 
violence within 12 
months before 
pregnancy awareness       

No 93.7 92.3 0.179 93.2 93.3 0.915
Yes 6.3 7.7 6.8 6.7 
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Table 2.2: Correlates of Late Prenatal Care and Less than adequate Care, among 
women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n =2,341) 

 Late Prenatal Care   
Less than Adequate 

Care  

 
Not Late 
(n =1471)

Late 
Entry 

 (n = 870)  
Adequate 
(n = 1655)

Less than 
Adequate 
 (n =686)  

 % %  P-value % %  P-value 
Abuse by someone other 
than a partner within 12 
months before pregnancy 
awareness       

No 92.5 93.0 0.632 92.5 93.0 0.676
Yes 7.5 7.0 7.5 7.0 

Child protection 
involvement       

No 90.6 90.3 0.775 92.0 87.0 <0.001
Yes 9.4 9.7 8.0 13.0 

Marital status       

Married 24.9 26.5 0.157 25.5 25.4 0.016

Single, living with 
father of baby 19.1 16.0 16.5 21.4 

Single, NOT living 
with father of baby 56.0 57.6 58 53.2 
Environmental 
factors        

Phone access       

Good 89.6 90.1 0.229 90.0 89.2 0.832
Moderate 8.2 6.8 7.5 8.0 
Poor 2.2 3.1 2.5 2.8 

Transportation access       

Good 53.8 51.9 0.341 54.5 49.7 0.100
Moderate 36.9 37.1 36.0 39.3 
Poor 9.3 11.0 9.5 11.0 

Food insecurity       

Low/no 67.9 66.7 0.624 67.2 68.2 0.729
Moderate 26.5 28.2 27.6 26.1 
High  5.6 5.1 5.3 5.7 

Housing instability       

Stable 52.5 48.9 0.226 52.3 48.3 0.100
Moderately unstable 18.7 20.6 19.5 19.2 
Unstable 28.8 30.6 28.2 32.5 
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Table 2.3. Final Multivariate Model for Late Entry Into Prenatal Care 
Among Women Receiving Care at Twin Cities Healthy Start Clinics, 2005-
2009,   (n = 2341)  
 OR CI P-value 

Partner support*Depressive Symptoms     
Good partner support and low depressive 

symptoms Ref  
No/low partner support and low 

depressive symptoms 1.27 (0.99, 1.62) 0.061 
Good partner support and moderate/high 

depressive symptoms 0.74 (0.54, 1.01) 0.057 
No/low partner support and moderate/high 

depressive symptoms 1.85 (1.31, 2.60) <0.001 
Age    

25+ Ref  

< 25 1.32 (1.07, 1.62) 0.009 
Race    

African American Ref  

Asian/ Pacific Islander 1.73 (1.37, 2.18) <0.001 
Hispanic 0.81 (0.63, 1.05) 0.107 
American Indian 1.28 (0.97, 1.67) 0.078 
White, Multiple 1.06 (0.76, 1.48) 0.736 

Parity    

0 Ref  

1+ 1.41 (1.16, 1.71) <0.001 
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Table 2.4:  Final Model Predicting Less Than Adequate Care 
Among Women Receiving Care at Twin Cities Healthy Start Clinics, 
2005-2009 (n =2341)  
 OR CI P-value 
Social support    

Good Ref   
Moderate/poor 1.29 (1.05, 1.60) 0.018 

Depressive Symptoms   
Low (PHQ-9 < 10 ) Ref   
Moderate/high (PHQ-9 > 10) 0.73 (0.56, 0.96) 0.022 

Age   
< 25 Ref   
25+ 1.60 (1.28, 2.01) <0.001 

Race   
African American Ref   
Asian/ Pacific Islander 1.11 (0.84, 1.46) 0.461 
Hispanic 0.71 (0.53, 0.96) 0.027 
American Indian 1.74 (1.29, 2.35) <0.001 
White, Multiple 0.98 (0.67, 1.41) 0.900 

Parity   
0 Ref   
1 1.63 (1.32, 2.01) <0.001 

Cigarette use, 1 month before 
pregnancy awareness   

No Ref   
Yes 1.08 (0.85, 1.36) 0.550 

Drug use, within 12 months 
before pregnancy awareness   

Never Ref   
Monthly or rarely 0.87 (0.61, 1.24) 0.448 
Daily or weekly 1.13 (0.84, 1.51) 0.411 

Child protection involvement   
No Ref   
Yes 1.31 (0.95, 1.81) 0.104 

Marital status   
Married Ref   
Single, living with father of 

infant 1.17 (0.86, 1.58) 0.323 
Single, NOT living with 

father of infant 0.85 (0.66, 1.11) 0.237 
  



43 
 

 

Chapter 3: Manuscript # 2 - An examination of the associations of prenatal 

depressive symptoms and social support with birth outcomes in a low-income 

population 

 

Publication Status: In preparation for submission 

 

Abbey C. Sidebottom, MPH1 

Wendy L. Hellerstedt, MPH, PhD2 

 

 

 

1 Division of Applied Research, Allina Health, 2925 Chicago Avenue, Minneapolis, MN, 
USA  
2 Division of Epidemiology and Community Health, University of Minnesota, School of 
Public Health, 1300 South Second Street, Suite 300, Minneapolis, MN 55454, USA 
  



44 
 

 
 
 
SUMMARY 

Objective. The purpose of this study was to examine the associations of maternal 

prenatal depressive symptoms and social support with infant low birth weight (LBW), 

preterm birth (PTB), and small size for gestational age (SGA). 

Methods. The sample was women who received prenatal care at five community health 

centers in the Twin Cities between November 2005 and June 2009.  We measured 

depressive symptoms, social support, and covariates at entry to prenatal care and linked 

maternal survey data to data from her infant’s birth certificate. We examined unadjusted 

and multivariable models for each outcome. 

Results. Our sample of 2,899 women with singleton live births was racially diverse (44% 

African American, 21% Asian, 12% American Indian); 16% were Hispanic.  Seven 

percent of the women had PTB, 8% gave birth to LBW infants, and 14% had SGA 

infants. The prevalence of elevated depressive symptoms was 16%; 71% of the sample 

experienced low or moderate social support, 21% had no/low partner support, and 17% 

had no/low friend support. In unadjusted analyses, depressive symptoms were weakly 

associated with LBW, but the association did not persist in multivariable analyses. 

Similarly, partner support was associated with LBW and SGA—and friend support was 

associated with LBW—in unadjusted analyses only. Depressive symptoms and support 

variables were not associated with PTB.   

Conclusion. In this sample of women with multiple risk factors for poor birth outcomes, 

depressive symptoms and various measures of social support were not associated with 

PTB, LBW, or SGA deliveries. 
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INTRODUCTION  

Reducing the prevalences of preterm birth (PTB), low birthweight (LBW), and small size 

for gestational age (SGA) births are public health priorities (1). Infants affected by any of 

these birth outcomes are at an increased risk of infant mortality (2-4) and are more likely 

to experience both short-term illnesses and long-term disabilities, including respiratory 

problems, vision and hearing loss, infections, and developmental delays (2-4). LBW, 

PTB, and SGA can increase the risks for chronic medical conditions such as diabetes, 

other metabolic diseases, hypertension, and heart disease in adulthood (2, 5). Because 

reducing these outcomes is a public health priority (1, 4), prenatal care providers aim to 

identify and address modifiable risk factors (17, 18). Depressive symptoms and social 

support are two such potential risk factors that warrant further exploration.  

 

It is estimated that 7 – 12% of pregnant women experience major or minor depression 

(15, 36) with higher prevalences in low-income women and in black women (15, 37-39). 

Maternal depression and depressive symptoms may affect birth outcomes directly 

through inflammatory markers (e.g., cortisol), exaggerated inflammatory responses, and 

neurotransmitters (e.g., serotonin, dopamine, norepinephrine) (116, 117). For example, 

cortisol may directly increase the risk of PTB by triggering the release of placental 

hormones. Norepinephrine may be associated with intrauterine growth restriction (IUGR) 

through restricted supply of oxygen and nutrients to the fetus (30, 83, 116-118). Maternal 

depression and depressive symptoms may also indirectly affect birth outcomes through 

their associations with coping behaviors that directly increase the risks for poor fetal 

growth, such as smoking, alcohol use, drug use, and poor nutrition (30, 60, 119) or 
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through their associations with diminished health and functioning status (120). Results of 

studies examining maternal depression, or depressive symptoms, and PTB, LBW or SGA 

are mixed, with several reporting no association (35, 60, 61). Studies with significant 

associations for depressive symptoms and birth outcomes are heterogeneous, with regard 

to magnitude of risk (60). Country, population, SES, depression measurement timing, and 

methodological quality are possible factors contributing to the mixed findings (35, 60, 

61). The interpretation of what mixed findings mean varies as well. One review covering 

a 36 year period and examined prospective studies using a validated depression screening 

tool or diagnosis. The authors concluded that, after taking into account methodological 

qualities, the evidence about depression and PTB is inconclusive with less than a quarter 

of 50 PTB studies finding an association (61). The same review concluded there is 

evidence of a positive association between prenatal depression or depressive symptoms 

and LBW with slightly more than half of the 33 studies they examined showing an 

association (61). Conversely, another review examining a 36 studies of over a 15 year 

period, concluded that depression was a risk factor for PTB and SGA while indicating the 

evidence for LBW suggested a risk but was less consistent (35). Finally, a meta-analysis 

of 29 prospective studies over a 29 year period found weak, positive associations between 

depressive symptoms and birth outcomes;  they reported and pooled effect sizes (RR) of 

1.39 for PTB and 1.49 for LBW with an indication that magnitude may be impacted by 

depression measurement, country of study and socioeconomic status of the population 

(60). While small, these pooled effect sizes suggest potential for a large population health 

impact if depression is associated with these outcomes (60). The mixed findings, 

questions about methods, and population context identified in these reviews (35, 60, 61) 
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suggest a need for further examination. One review author concluded there was a need 

for  more observational studies that include measures of behavioral and psychosocial 

determinants and that explore interactions between depressive symptoms and other 

psychosocial factors (35).  

 

Maternal social support is another potentially modifiable psychosocial factor that may be 

related to birth outcomes, but it has not been as heavily studied as depressive symptoms. 

Social support is generally defined as assistance exchanged through social relationships 

(40, 41). Social support may be an independent protective factor for good birth outcomes 

and/or may act indirectly by “buffering” the risks that are associated with stress, anxiety, 

trauma, and depression (52-59). Studies about maternal social support and birth outcomes 

are of variable quality, often hampered by small sample sizes and lack of control for 

confounders (58, 59). Especially relevant is the wide variety of measures of maternal 

social support that include the size of a person’s social network, specific social ties (e.g., 

marital status, number of close friends) (52, 54), perceived available support from 

different people (52, 53, 55-57, 121), actual support received from different people (54, 

56), as well as receipt of specific types of support (instrumental, emotional, 

informational) (53-55, 58). Only two studies have examined both depressive symptoms 

and social support and birth outcomes (56, 86).  A study of 537 Ethiopian women 

enrolled in the second and third trimester found that both low social support and 

depressive symptoms were positively associated with LBW (56). Another study (86) of 

235 well-educated women in Iowa recruited at or before 28 weeks gestation identified an 

interaction between partner support and depressive symptoms in models examining 
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gestational age as a continuous outcome. Depressed women with low partner support had 

infants born earlier than depressed women with high partner support, indicating a 

potentially buffering effect of partner support.   

 

The goal of this study was to examine the independent associations of prenatal depressive 

symptoms and social support with poor birth outcomes (i.e., PTB, LBW, and SGA) in a 

racially diverse group of low-income urban women. Examination of these factors is 

important because they are both potentially modifiable through clinical or public health 

interventions. Our hypotheses were that elevated depressive symptoms and low social 

support would be independently associated with increased risk of poor birth outcomes. 

Some of the uncertainty about depressive symptoms and social support are related to 

weaknesses in study methods. The current study addresses some of those weaknesses by 

having a large sample representative of women receiving care at community health 

clinics who were surveyed with valid and reliable measures of depressive symptoms, 

various components of social support, and demographic, behavioral and environmental 

variables. We designed our analyses to control for potential confounders. Because 

existing data are limited, we also examined whether social support moderated the 

associations between depressive symptoms and birth outcomes.    

 

 

METHODS  

Study Context 
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The study sample was from the Twin Cities Healthy Start (TCHS) program, one of 105 

programs funded by the Health Resources and Services Administration’s Healthy Start 

Initiative. At the time of the study, TCHS, administered by the Minneapolis Health 

Department, offered outreach and case management services to women receiving prenatal 

care at several community health clinics (all were Federally Qualified Health Centers 

(FQHC) or FQHC look-alike clinics). TCHS operated at clinics that served a high 

proportion of African American and American Indian patients because they had the 

highest rates of infant mortality in the Twin Cities and in Minnesota (87).  

  

This study was determined to be exempt from review by the University of Minnesota’s 

Institutional Review Board.  

 

Sample 

The study sample was all women who received prenatal care at five community health 

centers affiliated with the TCHS program between November 2005 and June 2009. 

Women were excluded from analyses if they had a miscarriage, a fetal death, or an 

elective abortion. Those with live births were included if a birth certificate for their 

offspring was found that contained complete birth outcome data.  

 

Data Collection 

The 10-15 minute Prenatal Risk Overview (PRO) interview was typically conducted by 

registered nurses, social workers, or paraprofessionals at the end of the first prenatal 

appointment.  The first visit was the first trimester for 43% of the sample, the second 
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trimester for 38% of the sample, and the third trimester for 10% of the sample; data were 

missing for 9%. The PRO was designed to include risk factors that were linked to poor 

birth outcomes and prenatal care attendance (88-90, 122, 123). It has 58 questions in 13 

domains: depressive symptoms (the Patient Health Questionnaire (PHQ)-9), social 

support, telephone access, transportation access, food insecurity, housing instability, 

partner violence, physical or sexual abuse by a non-partner, cigarette smoking, alcohol 

use, drug use, legal problems, and Child Protection involvement (88). Ten percent of the 

PRO assessments were conducted in a language other than English.  

 

PRO data were entered into an electronic database and linked to demographic and other 

client data.  Minnesota birth certificate data for the clients’ infants were then linked to 

these clinic records by the Minnesota Department of Health, using iterative matching 

techniques with mother’s name, infant and maternal birthdates, and father’s name (when 

available) (74).  

 

Measures 

Dependent Variables  

Preterm birth. We defined preterm births as those occurring before 37 completed weeks 

gestation, according to the physician’s estimate of gestational age birth certificate.  

Low birthweight. We classified infants reported to weight less than 2500 grams at birth 

on the birth certificate as having low birthweight. 
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Small for gestational age.  We classified infants as small for gestational age if they were 

below the 10th percentile in birthweight for their gestational age at birth and sex based on 

a recent reference reflecting the US population (124).  

 

Independent Variables 

Depressive symptoms. The PRO included the PHQ-9 to assess depressive symptoms (93). 

The PHQ-9 has been widely tested in diverse cultural and geographic populations (94, 

95, 125-130). A review of its diagnostic accuracy estimated a sensitivity of 77% (range of 

71-84%), specificity of 94% (range of 90 – 97%), and a positive predictive value of 59% 

in primary care populations and higher sensitivity (85-90%) in populations with a high 

prevalence of depressive disorder (94).  We conducted a validation study of the PHQ-9 in 

a prenatal population and found 85% sensitivity and 84% specificity for major depression 

disorder (91).  

 

The PHQ-9 assesses physical and mood symptoms of depression with nine items about 

the previous two weeks: little interest or pleasure in things; sleep problems; tired or little 

energy; appetite issues; restlessness, speaking or moving slowly; feeling down or 

hopeless; trouble concentrating; feeling bad about oneself; and suicidal ideation. 

Responses (and scores) are: not at all (0), several days (1), more than half the days (2), 

and every day or nearly every day (3). We created a dichotomous variable that 

distinguished low (< 10) and moderate/high (10+) risk for analyses, which aligns with the 

PHQ-9 guidelines for scoring and clinical treatment (95, 96).  
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Social Support. We used six items from the Maternal Social Support Index (97) that 

assessed how many people pregnant women could identify that could be counted on in a 

time of need, or to watch their children for several hours; the presence of a boyfriend, 

husband, or partner and—if present—overall satisfaction with communication with that 

person; and the presence of another adult with whom they had regular talks, as well as 

satisfaction with that communication. We coded women as having poor social support if 

they indicated that they had: 1) no one to count on in times of need or to take care of their 

children for several hours OR 2) no husband/partner OR 3) a partner with whom they 

reported unsatisfactory communication AND no adults with whom they regularly 

communicated satisfactorily. We coded women who did not meet any of these criteria as 

having moderate social support if they indicated that they had:  1) only one person to 

count on in times of need or to take care of their children, OR 2) satisfactory 

communication with a husband/boyfriend or another adult, but not both. We defined good 

social support as having more than one person to count on AND satisfactory 

communication with a husband/partner and another adult. For analyses, we examined 

good vs. moderate/poor social support. 

 

We also examined the individual components of social support. We categorized the total 

number of people to count on in a time of need and the total number of people to take 

care of their children for several hours if needed each as 0-1, 2, 3+. We categorized 

partner support as no/low for women who did not have a partner OR had a partner but 

were unsatisfied with communication with that partner. We categorized partner support 

as good for women who had a partner with whom they reported they were satisfied with 
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communication. Similarly, we categorized friend support as no/low for women who 

either did not have a friend with whom they had regular talks OR had a friend but were 

unsatisfied with communication with that person.  We categorized friend support as good 

for women who had a friend with whom they had satisfactory communication.  

 

 

Covariates 

Covariates included demographics, parity, health behaviors, exposure to abuse, and 

environmental measures. We selected covariates that had been identified as associated 

with birth outcomes in the literature, had been indicated as potential barriers to prenatal 

care attendance (e.g., transportation and phone access) by clinic staff in the study clinics 

(88) and were available through prenatal screening or birth certificates.  

 

Demographics.  We included demographic variables that have been associated with birth 

outcomes: age (131), foreign-born nativity (132), race/ethnicity (6), and marital status 

(133). From PRO data, we used a dichotomous measure for foreign-born status and 

mutually exclusive race categories (African American, American Indian, Asian/Pacific 

Islander, Hispanic (any race), white, or bi/multiracial). For analysis we grouped white 

and multi-racial women because of small numbers in these categories. We collected age 

as a continuous variable and categorized it as younger than 20, 20-24 years, and 25 years 

and older. Marital status was categorized as married, single and living with the father of 

the baby, or single and not living with the father of the baby. 
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Parity and health behaviors.  Parity (134), smoking (135), alcohol use (136, 137), and 

drug use (13) have all been identified as associated with increased risk for poor birth 

outcomes. From birth certificate data, we created a dichotomous variable for parity (0 or 

1+ prior live births). Smoking, alcohol, and drug use quantity and frequency questions 

on the PRO were from the National Household Survey on Drug Use and Health (98). 

Two time frames were addressed for each of these behaviors: before pregnancy 

awareness (one month for smoking, 12 months for alcohol and drug use) and after 

pregnancy awareness. We measured smoking frequency as days per week (daily, less 

than daily, not at all) and average number of cigarettes per day. We coded women who 

smoked during pregnancy OR were daily smokers prior to pregnancy awareness as 

having moderate/high exposure. We coded women who reported they did not smoke 

during either period OR smoked prior to pregnancy awareness less frequently than daily, 

as having no/low exposure.  

 

In addition to frequency and quantity questions, the alcohol measure included 

consequence or drinking pattern questions from the Rapid Alcohol Problem Screen (99) 

which asked women about feeling guilty after drinking, being told about things they did 

while drinking that they could not remember, neglecting responsibilities because of 

drinking, or drinking in the morning. We categorized responses to questions about 

frequency, quantity, consequences, and patterns in the 12 months before knowledge of 

pregnancy and questions about frequency and quantity since pregnancy awareness into 

two levels.  We defined moderate/high alcohol use as any alcohol use after pregnancy 

awareness; OR experiencing any adverse consequences/patterns related to drinking prior 
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to pregnancy; OR a typical pattern of drinking in the year before pregnancy awareness of 

either two or more drinks daily, three or more drinks per occasion weekly or more often; 

or four drinks per occasion once per month or more frequently.  We defined no/low 

alcohol use as no use after pregnancy awareness AND no adverse consequences/patterns 

prior to pregnancy awareness AND EITHER (1) no alcohol use prior to pregnancy 

awareness OR (2) typical use in the year prior to pregnancy awareness of one drink at any 

frequency level, two drinks on a single occasion at a weekly or monthly occasion, or 

three drinks on a single occasion monthly or rarely.   

 

We used three questions to assess drug use. Two items assessed frequency (i.e., daily, 

weekly, monthly, rarely, never) during two time periods:  the 12 months prior to 

pregnancy awareness and since pregnancy. One item adapted from the Rapid Alcohol 

Problem Screen (99) asked about neglecting responsibilities because of drug use in the 

prior 12 months.  We coded a dichotomous measure of drug use as yes if a woman 

reported any use during either period OR neglected responsibilities and no if responses 

were all negative.  

 

Exposure to abuse.  Because exposure to interpersonal violence has been associated with 

pregnancy outcomes (138, 139), we asked three yes/ no questions, adapted from the 

Abuse Assessment Screen, (100) to assess exposures to physical abuse, sexual abuse, and 

fear of abuse. We asked women these questions in reference to two periods, the 12 

months before pregnancy awareness and since pregnancy. We asked a set of six questions 

each about an intimate partner and also about anyone else. We created dichotomous 
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variables for partner abuse and abuse by someone else, with a yes response to any of the 

six items coded as yes for abuse. For analysis, we combined responses about the two 

sources of abuse (intimate partner or someone else) into a single measure reflecting any 

exposure to abuse.   

 

Environmental variables. Because a variety of environmental risks, ranging from 

housing instability (13) to food insecurity (140), could affect pregnancy outcomes, the 

PRO included several measures of residential quality.  We asked separate categorical 

questions about how often women had access to a phone or transportation. We coded 

responses of none of the time, rarely and some of the time as moderate/poor access and 

responses of all of the time as good access.  

 

We assessed housing instability with four questions, one from the Homeless Supplement 

to the Diagnostic Interview Schedule (102) and three generated by TCHS clinic staff to 

reflect situations they saw patients experiencing. We defined unstable as having lived 

with family or friends for three months or more out of the past year OR having stayed in 

a shelter in the past year OR self-description that housing was currently unstable OR 

being somewhat or very concerned about not having a place to live when the baby was 

born. We defined stable as having not stayed in a shelter, not being concerned about 

having a place to live, AND having stayed with relatives or friends less than three months 

or not at all.  
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We measured food insecurity with four items adapted from the 12-month Food Security 

Scale of the U.S. Census Current Population Survey (103). The items asked about how 

often, in the last 12 months, women purchased food that did not last and did not have 

money to buy more; they could not afford to eat balanced meals; they cut the size of—or 

skipped—meals; and they had been hungry but could not afford to buy food. Responses 

for each question were: often, sometimes, or never. We categorized a summary score 

ranging from 0-8 into moderate/high food insecurity (3-8) and no/low food insecurity (0-

2).  

 

We also created a measure quantifying how many of the four previously described 

environmental factors were reported and categorized this summary measure of 

environmental risks as 0, 1, 2-4. 

 

Statistical Analyses 

We conducted statistical analysis with SPSS (version 18, SPSS Inc, Chicago, IL). We 

used Chi-square analyses to examine differences between included and excluded women 

in the sample and to assess the associations of depressive symptoms, social support, and 

covariates with birth outcomes. We used t-tests to examine mean differences in 

gestational age and birthweight for dichotomous measures of depressive symptoms and 

social support. We examined multivariable models for each birth outcome that included 

our measures of depressive symptoms and social support with adjustment for significant 

(p < 0.05) covariates.  We also examined the interactions of social support and partner 

support and depressive symptoms (i.e., whether social support buffered the association of 
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depressive symptoms) for LBW because LBW was the only outcome significantly 

associated with depressive symptoms.  

 

RESULTS  

Sample 

During the study period, 3,380 women were screened with the PRO:  96 were excluded 

from our analyses because they experienced a miscarriage, a fetal death, or had an 

elective abortion; and 23 were excluded because they gave birth to twins. Of the 

remaining 3,261, we found birth certificates for 2,879.  After we linked the TCHS and 

birth certificate data, we excluded 11 women who had missing birth outcome data, 

leaving a final sample of 2,868 (88% of the eligible sample).   

 

We compared the TCHS data of women who were excluded and included in the final 

sample and found they differed for two measures: race and marital status (data not 

shown). The final sample includes a higher proportion of married women compared to 

those who were excluded (25% vs. 19%, p = 0.047), a higher proportion of Asian/ Pacific 

Islander women (20% vs. 13%, p = 0.003), and a lower proportion of Hispanic women 

(16% vs. 22%, p = 0.003). 

 

The sample available for analyses was racially diverse (43.5% African American, 21% 

Asian/Pacific Islander, 16% Hispanic, and 12% American Indian), with 37% of the 

sample born outside the US (Table 1). The sample was also young, with 68% of the 

women younger than 25 years-old (mean age 23.0 years, SD 5.8). The PHQ-9 score for 
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17% of the women was 10 or higher (indicating at least a moderate degree of depressive 

symptoms) and 71% of the sample had moderate/poor social support levels, with 21% 

reporting no/low partner support. PTB occurred for 7% of the women, 8% gave birth to 

LBW infants, and 14% had SGA infants (Table 2). Two-thirds (66%) of the LBW births 

were also PTB and 68% of the PTB were also LBW (Table 2). Twenty-six percent of the 

SGA infants were LBW and 8% were born preterm. 

 

Birthweight 

In bivariate associations, depressive symptoms was associated with LBW births (Table 

1). Measures of friend and partner support were associated with LBW, while social 

support and measures of people to count on or watch children in times of needs were not 

(Table 1). Associations of friend and partner support became non-significant after 

adjustment for significant covariates (Table 4). In separate analyses, we also examined 

the interactions of depressive symptoms and the social support measures (i.e., partner 

support, friend support, social support) to test if social support moderated the association 

of depressive symptoms and LBW. None of these interactions were significant (p < .05) 

(not shown). Mean infant birthweight did not vary for women with low and 

moderate/high depressive symptoms, nor did it vary for social support or friend support. 

Women with no/low partner support had infants with a mean birthweight 76 grams lower 

than those with good partner support (p < .01) (Table 3). 

 

Preterm Birth and Gestational Age 
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Neither depressive symptoms nor any of the social support measures were associated (p < 

.05) with PTB in unadjusted (Table 1) or adjusted (Table 5) analyses. Mean gestational 

age was also not associated with depressive symptoms or any of the social support 

measures (Table 3). 

 

Small for Gestational Age 

In unadjusted analyses, partner support was the only support measure associated with 

SGA but this association became non-significant after adjustment for significant 

covariates (Table 6). Depressive symptom level was not associated (p < .05) in 

unadjusted (Table 1) or adjusted (Table 6) analyses.  

 

Because the timing of depressive symptom measurement may affect the association of 

depressive symptoms and birth outcomes (61), we conducted additional analyses to 

examine whether the trimester of depressive symptom assessment was independently 

associated with the outcomes and whether the inclusion of trimester of assessment in the 

adjusted models changed the associations of depressive symptoms and outcomes. We 

found no significant associations between assessment timing and outcomes nor did the 

associations change when the variable for the timing of assessment was added to models 

(data not shown).  

 

DISCUSSION 

Depressive symptoms and social support have been identified as possible risk markers for 

poor birth outcomes, (35, 58, 60, 61) but few studies have examined whether they 
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confound or interact with one another. We found that, in our sample of low-income 

women who were receiving prenatal care at publicly funded clinics, that depressive 

symptoms and social support were not associated with birth outcomes. While we found 

some associations in unadjusted analyses, they disappeared when we adjusted for the 

many other demographic, social, and environmental variables we measured. Our findings 

could be specific to our socially vulnerable sample or it may have broader 

generalizability to similar women. Our sample was characterized by poor support with 

71% having poor or moderate social support and 21% with no/low partner support at the 

time they started prenatal care.  

 

The prevalence of elevated depressive symptoms at prenatal intake was 17%, which is 

higher than the general population prevalence estimates of 7 – 12% reported in reviews 

and meta-analyses (15, 36). This is not surprising given that depressive symptoms tend to 

be higher in both low-income and in African American populations (15, 37-39).  We used 

a well-tested and conventional measure of depressive symptoms, the PHQ-9, which 

provides some re-assurance that we did not misclassify women and thus bias our 

analyses. We did not have other measures of psychological well-being, like anxiety or 

stress, and thus we could not capture a complete picture of potentially intervenable 

mental health issues that could be associated with birth outcomes.   

 

Birth Outcomes and Depressive Symptoms  

Literature reviews of studies that have examined depressive symptoms and birth 

outcomes find that perhaps half or more of the selected studies report non-significant 
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findings and suggest they may be attributable to a real lack of association or study biases 

related to sample selection or methods (35, 60, 61).  To compare our findings with that of 

others, we reviewed 14 individual studies that examined outcomes of PTB, LBW, or 

SGA and met the following criteria: they were conducted in the U.S., they were 

prospective, they used a validated depressive symptom screening tool or diagnosis (e.g., 

PHQ-9, CESD, SCID, Beck, EPDS), and had a sample size greater than 100.   

 

Thirteen studies examined depressive symptoms as a risk factor for PTB (82, 86, 141-

151) and only five (82, 146, 149-151) found that depressive symptoms were a predictor 

of PTB with adjusted ORs ranging from 1.3 (95% CI: 1.09, 1.35) in a sample of 14,175 

predominantly white (71%) women getting care in a large health system (151) to 3.9 

(95% CI: 3.24, 3.56) in a study of 389 urban black and Puerto Rican women receiving 

prenatal care at two hospital-based clinics in Camden, New Jersey (150). Adjustment 

variables ranged from just a few (typically age, race, parity) to sets of covariates 

including more demographics, behaviors, and biomedical info (i.e., education, marital 

status, alcohol use, smoking, drug use, BMI, hypertension, diabetes).  Seven studies 

examined depressive symptoms as a risk factor for LBW (86, 141, 144, 147-150) and 

three reported significant associations (147, 148, 150). Adjusted odds ratios for LBW 

ranged from 1.40 (95% CI: 1.1, 1.7) in a sample of 3,149 mostly African American 

women receiving care at a county health department in Alabama after adjustment for 

demographics, behaviors, and medical covariates (147) to 3.97 (95% CI: 3.8, 4.15) in the 

sample of 389 inner city, primarily non-white women from New Jersey clinics adjusted 

for race, prepregnancy BMI, inadequate weight gain, smoking, parity, and history of 
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LBW (150). Five studies examined SGA (141, 145, 147, 149, 150). Only the previously 

mentioned study of women at clinics in New Jersey (150) found an association, reporting 

an OR of 3.02 (95% CI: 2.88, 3.17) after adjustment for prepregnancy BMI, inadequate 

weight gain, smoking, a history of prior LBW infant. Another study (145) of 666 

pregnant white (98%) women recruited from large obstetrics practices in New York and 

Pennsylvania in the late 1980’s found no association overall between depression and size 

for gestational age as a continuous variable. The study did find an association within the 

sub-sample of lower SES women (n = 222), after adjustment for smoking, demographic, 

obstetric, life event stressors, and social support. The findings estimated low income SES 

women would experience a reduction of 9.1 grams (95% CI: - 16.0, - 2.3) in gestational 

age adjusted birth weight for each depression symptom increase (measured by the 

CESD). 

 

We examined the qualities of the studies that found positive associations between 

depression or depressive symptoms and birth outcomes and those that did not (including 

the present study).  We did not find a design element that distinguished them and thus 

could possibly explain why we, and others, found no associations. All of the studies we 

examined generally included adjustment for key covariates, including at minimum 

maternal age (86, 141-143, 145, 146, 148, 151), race/ ethnicity (86, 141, 143, 144, 146-

148, 150), parity or gravidity (86, 142, 143, 145-147, 150); many also included 

adjustment for marital status (141, 142), education (141, 142, 146, 147), prenatal 

smoking (82, 86, 141-147, 150), alcohol use (82, 141, 142, 144, 147), drug use (82, 141, 

144, 148); some also adjusted for pre-pregnancy BMI (82, 142-144, 147, 150), and 
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medical conditions (82, 86, 142, 144-147, 150) like hypertension, diabetes, and prior 

pregnancy outcomes. Our study included covariates common to most studies as well as 

less common measures about environmental and social risks, including phone and 

transportation access, food insecurity, and experience of domestic abuse. While we did 

not have some measures that are associated with birth outcomes (e.g., pregnancy history, 

maternal BMI), we noted that studies including these measures still experienced mixed 

results. We also found that the study sample demographics (e.g., income, race 

distribution) did not distinguish studies that found significant associations from those that 

did not.   

 

The timing of the measurement of depressive symptoms could be important in assessing 

its association with birth outcomes (61), assuming that the magnitude or presence of 

depressive symptoms could vary during pregnancy. We did not see patterns of 

measurement among the studies we reviewed that would distinguish those that found 

associations and those that did not.  The studies that found a positive association between 

LBW and depression or depressive symptoms measured depressive symptoms at various 

points during pregnancy:  in the first and second trimester (82), at entry into prenatal care 

(148),  22-23 weeks gestation (147), approximately 19 weeks (152), and in the third 

trimester (150). Those that did not report an association measured depression or 

depressive symptoms at 24-29 weeks (141, 144) and in both the first and second trimester 

(86). Studies of PTB had a similar range of measurement timing, with no clear pattern 

distinguishing those that found a positive association from those that did not. In our 
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study, the timing of measurement varied. We found that adjustment for the timing did not 

modify the results for any of the three outcomes we examined.  

 

Birth Outcomes and Social Support 

We examined several measures of social support generally and specifically related to 

partners and friends. While we found unadjusted associations for partner support with 

LBW and SGA and friend support with LBW, none persisted after adjustment. Social 

support is measured in many different ways in birth outcomes research (58, 59), 

complicating comparisons among studies although, in general, our finding of no 

associations with birth outcomes aligns with those of many recent US studies.   

 

The initial studies, conducted in the 1970’s and 1980’s, that identified social support as a 

potential protective factor during pregnancy, did not examine birth outcomes specifically 

but rather created composite outcomes of several pregnancy complications and infant 

outcomes (58, 153, 154). Several subsequent studies that examined social support 

measures with specific birth outcomes had several methodological limitations including 

small sample sizes, lack of adjustment for confounders, and some collected social support 

measures in the postpartum period (53, 54, 58, 59, 155-159). As summarized in review 

articles (58, 59), there are mixed findings about the associations of social support and 

birth weight and/or gestational age outcomes. Several studies identified associations only 

in sub-populations. A German study of 896 women found social support was only 

associated with birth outcomes among smokers finding a greater risk of PTB among 

smokers with low support than smokers with good support (55). Two prospective studies 
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found an association with SGA. The first, a study of 872 Swedish women (160) found a 

protective association between social support and SGA after adjustment for smoking, 

alcohol use, exercise, education level, country of origin, maternal age and height. The 

second, a US study of 247 Latina (47%) and non-Hispanic white (43%) women reported 

that social support (which included measures of general support, family support, and 

baby’s father support) was inversely associated with SGA after adjustment for obstetric 

risk, ethnicity, and infant sex (53).   

 

Several prospective studies conducted in the US have reported no association between 

various measures of social support and birth weight as a continuous variable, while some 

report findings only in a subset of the population or for specific measures. These included 

correlation analysis in a study of 119 African American women in North Carolina using a 

39-item scale to measure support (121); and an analysis of 235 predominantly white, 

married women in Iowa using a 6-item support network scale and a 42-item measure of 

partner support with analysis that adjusted for age, number of children, income, 

education, pregnancy intention, prenatal smoking, medical condition, prior complications 

(86). A study of 129 predominantly Hispanic and African American women with several 

subscales measuring support received from different sources, and satisfaction with the 

support reported mixed findings:  in analyses adjusted for medical factors, the amount 

and quality of support received were not associated with birthweight but the size of a 

woman’s network for available support was positively associated with birth weight (54). 

Another study with US born and foreign born Latina women and US born non-Hispanic 

women (n = 265) found social support (measured using a 19-item scale) predicted higher 
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birthweight (using unadjusted correlation analyses) only among the foreign born Latinas 

but not among the US born women (161).  

 

We also did not find any evidence of an interaction between social support and 

depressive symptoms. We located only one other study that examined this and it reported 

mixed findings.  Nylen et al., (86) in a study of 235 (94% white, 86% married) women in 

Iowa, found no main effects of either depression diagnosis or social support with 

birthweight and no significant interactions. In contrast, they found that poor perceived 

partner support in depressed women increased the risk of earlier birth but was not 

associated with gestational age at delivery in non-depressed women.  

 

Strengths and Limitations 

Studies that find no associations have a greater burden to defend the strength of their 

study design and analyses. We collected data prospectively, using conventional measures 

of social support (97) and depressive symptoms (93). Our outcomes are from birth 

certificate data, generally considered to be an unbiased source of information about 

birthweight and gestational age (162, 163). We used a recent US reference to calculate 

SGA (124) an outcome that is infrequently examined relative to its association with 

social support and depressive symptoms.  We had a large set of covariates, including 

behavioral, social, and environmental measures, which allowed us to examine robust 

models. We had a large sample size and cannot assert that our finding of no significant 

associations was related to inadequate analytical power.   
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Our sample was racially diverse population; 10% of the women required English 

translators. They had a concentration of multiple risk factors that could contribute to poor 

birth outcomes: 50% reported unstable housing, 47% had limited transportation access, 

33% reported food insecurity, 25% reported smoking during pregnancy or on a daily 

basis prior to pregnancy, and 23% reported drug use during or in the year prior to 

pregnancy. Risk markers that are often associated with LBW, like maternal age and 

parity (131, 134), were not associated in our sample. Our sample was thus not similar to 

the general population, but we have no evidence that our findings will not generalize to 

clients who are served by public health programs and agencies for low-income women.  

And, while we were missing some data for 12% of the eligible women and could thus not 

include them in the analyses, we found few differences between included and excluded 

women, further suggesting that our sample was a good representation of a specific type of 

clientele. 

 

There is an important quality to our sample that bears reflection:  all of the women were 

integrated into a public health system of care at some point during their pregnancies. 

Given our familiarity with that system, we know that referrals for mental health 

assessment were standard protocol as a result of the PHQ-9 results. While we do not have 

data on completion of assessments or any additional treatment, program and clinical 

leadership at these sites reported low levels of follow through with mental health 

assessments were common. Lack of follow through with mental health professional 

referrals is not surprising in this population. A screening study in a very similar 

population found only about half (57%) of women with elevated symptoms were willing 
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to talk with a health care provider about their feelings. Fewer, (42%) said they were 

willing to talk with a mental health professional, most preferred an obstetrician or 

midwife (83%), and nearly all (92%) wanted to talk with a social worker about financial 

or housing problems. It is possible that some women in our sample who were screened 

for depressive symptoms also received referrals and effective treatment.  If this is the 

case, it is also possible that those with depressive symptoms at some point in their 

pregnancies spent most of their pregnancies receiving treatment and relief from their 

symptoms.  Using this reasoning, a true analyses of depressive symptoms and birth 

outcomes would require ongoing assessment and documentation of intervention. We have 

not found any study of depressive symptoms and other health outcomes that has such a 

thorough, and likely important, level of detail.  

 

An important omission in our analyses—and in the study of social support and depressive 

symptoms generally—is that our study only examined outcomes of births. There are 

varied estimates of how many pregnancies end in birth.  In the US, about one-fifth of all 

pregnancies end in induced abortion (164). The rate of miscarriage is unclear, but it may 

be that 8-20% of women who know they are pregnant will have a miscarriage (165).  An 

unknown number of women who do not know they are pregnant have undetected 

miscarriages very early. Women whose pregnancies end in birth do not represent all of 

the women who are pregnant. It is possible, then, that there is a reason to examine if 

social support, depressive symptoms, or other elements of mental health are associated 

with pregnancy outcomes overall.   
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Conclusion 

We did not find associations between birth outcomes (LBW, PTB, and SGA) and 

measures of social support and depressive symptoms in a sample of racially diverse low-

income clients receiving prenatal care in federally qualified health centers. Our findings 

are consistent with those of many other researchers, suggesting that either: (1) 

associations do not exist; or (2) our study, and many others, are not using exposure 

measures that are relevant for studies of birth outcomes.  
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Table 3.1 Sample description and association of prenatal depressive symptoms, social 
support and covariates with birth outcomes among women receiving care at Twin Cities 
Healthy Start clinics, 2005-2009  (n= 2868) 

 Total Birthweight Gestational age Size for gestation 

    

> 2500 
grams 

(n=2654)

< 2500 
grams 

 (n=214)

> 37 
weeks 

(n=2658)

< 37 
weeks 
(n=210) 

Average  
(n=2458) 

Small 
(n=408) 

Depressive symptoms and social support, % 
Depressive symptoms         

Low (PHQ-9 < 10) 83.9 84.3 78.9 83.8 84.6 84.3 81.4 
Moderate/high (PHQ 

10+) 16.9 15.7 21.1* 16.2 15.4 15.7 18.6 
Social support        

Good  29.3 29.4 27.1 29.1 31.4 29.3 29.2 
Moderate/poor  70.7 70.6 72.9 70.9 68.6 70.7 70.8 

People to count on        
3+ 66.1 66.4 63.1 66.2 65.7 66.5 63.7 
2 19.5 19.3 21.0 19.2 22.4 19.6 19.0 
0-1 14.4 14.3 15.9 14.6 11.9 13.9 17.3 

People to take care of 
child(ren)         

3+ 53.4 53.3 54.2 53.2 55.5 53.1 55.2 
2 25.1 25.1 25.0 25.0 25.8 25.2 24.4 
0-1 21.5 21.6 20.8 21.8 18.7 21.7 20.4 

Partner support         
Good 79.0 79.5 72.4 79.2 76.2 79.6 75.1 
No/low 21.0 20.5 27.6* 20.8 23.8 20.4 24.9* 

Friend support        
Good 83.3 83.7 78.0 83.6 80.0 16.3 18.7 
No/low 16.7 16.3 22.0* 16.4 20.0 83.7 81.3 

Covariates, % 
Age        

< 20 31.0 30.8 34.3 30.9 33.3 29.7 38.8 
20-24 37.3 37.7 32.4 37.7 32.4 37.8 34.6 
25+ 31.7 31.5 33.3 31.5 34.3 32.5 26.5*** 

Race        
African American 43.5 42.7 54.2 43.4 44.8 41.9 53.8 
Asian/Pacific 

Islander 20.5 21.0 15.0 20.8 17.6 20.0 24.0 
Hispanic 15.9 16.4   9.8 16.1 13.3 17.3 7.4 
American Indian 12.1 12.1 12.6 12.0 13.8 12.6 8.9 

White/ multiple  7.9   7.9   8.4**   7.7 10.5   8.3 5.9*** 
Foreign born 36.9 37.9 25.4*** 37.3 32.1 38.2 29.0*** 
Marital status        

Married 24.9 25.6 16.4 25.5 17.7 25.5 21.6 
Single, living with 

father of baby 18.2 18.3 17.4 18.2 18.2 18.1 18.9 
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Single, NOT living 
with father of baby 56.8 56.1 66.2** 56.3 64.1* 56.4 59.6 
Parity        

No prior births 45.9 45.6 49.5 45.6 49.0 44.1 57.0 
1 or more prior births 54.1 54.4 50.5 54.4 51.0 55.9 43.0*** 

Alcohol Use        
No/low 78.3 78.7 73.4 78.5 75.7 78.7 76.0 
Moderate/high 21.7 21.3 26.6 21.5 24.3 21.3 24.0 

Drug use        
No 77.2 77.3 75.2 76.9 80.0 77.8 73.3 
Yes (prenatal or pre-

pregnancy) 22.8 22.7 24.8 23.1 20.0 22.2 26.7* 
Cigarette use        

No/low  75.1 75.8 66.8 75.5 70.3 75.8 70.5 
Moderate/high 24.9 24.2 33.2** 24.5 29.7 24.2 29.5* 

Any abuse or fear of 
abuse        

No 86.3 86.5 83.5 86.3 86.1 86.5 84.9 
Yes 13.7 13.5 16.5 13.7 13.9 13.5 15.1 

Phone access         
Good  89.8 89.7 91.6 89.7 91.4 90.1 88.2 
Moderate/poor 10.2 10.3   8.4 10.3   8.6   9.9 11.8 

Transportation access         
Good  52.9 53.5 45.3 53.5 45.2 53.8 47.9 
Moderate/poor 47.1 46.5 54.7* 46.5 54.8* 46.2 52.1* 

Food insecurity        
No/low insecurity 67.5 68.0 61.2 67.7 65.2 68.1 64.5 
Moderate/ high 

insecurity 32.5 32.0 38.8* 32.3 34.8 31.9 35.5 
Housing stability        

Stable 50.4 51.0 42.5 50.8 44.8 50.9 47.3 
Unstable  49.6 49.0 57.5* 49.2 55.2 49.1 52.7 

Number of 
environmental risks        

0 26.7 27.3 18.7 27.2 20.0 27.2 23.8 
1 29.7 29.8 28.5 29.6 31.0 30.3 26.2 
2-4 43.6 42.8 52.8** 43.2 49.0 42.5 50.0* 

Chi-square distribution within birth outcome categories are significantly different: *p < .05; **p < .01; 
***p < .0001. 
Small for gestational age defined as infant weight < 10th percentile for gestational age (124). 
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Table 3.2 Prevalence of birth outcomes for study sample and stratified by 
birth outcomes among women receiving care at Twin Cities Healthy 
Start clinics, 2005-2009 (n = 2868) 

Birth outcome, % 

Low 
birthweight  

(n = 214) 
Preterm  
(n = 210) 

Small for 
gestational 

age  
(n = 408) 

Total  
(n = 2868) 

Birthweight     
< 2500 grams 100.0 67.6 26.0 7.5 
> 2500 grams 0.0 32.4 74.0 92.5 

Gestational age   
< 37 weeks 66.4 100.0 8.3 7.3 
> 37 weeks 33.6 0.0 91.7 92.7 

Size for gestation   
< 10th percentile 50.0 16.3 100.0 14.2 
11-100th percentile 50.0 83.7 0.0 85.8 

Small for gestational age defined as infant weight < 10th percentile for 
gestational age (124).  
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Table 3.3 Comparison of mean birthweight and gestational age 
by depression and social support measures among women 
receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n = 
2868) 

  
Birthweight 
(grams) 

Gestational  
age (weeks) 

Depressive symptoms  mean (sd) mean (sd) 
Low (PHQ-9 < 10 ) 3235 (559) 39.0 (2.1) 
Moderate/high (PHQ 10+) 3212 (535) 38.9 (1.8) 

Social support   
Good  3225 (552) 38.9 (2.1) 
Moderate/poor  3233 (556) 39.0 (2.0) 

Partner support    
Good 3246 (545) 39.0 (2.0) 
No/low 3170 (590)* 38.8 (2.3) 

Friend support   
Good 3237 (549) 39.0 (2.0) 
No/low 3198 (583) 38.8 (2.2) 

T-test comparison of means significantly different *p < .01. 
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Table 3.4 Univariate and multivariate regression models for LBW among 
women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n= 
2868) 
 Unadjusted  models Adjusted model  
  OR CI OR CI 
Depressive symptoms and 
social support     
Prenatal depressive symptoms    

Low (PHQ-9 < 10) Ref Ref  
Moderate/high (PHQ 10+) 1.43* (1.02, 2.03) 1.10 (0.76, 1.59) 

Partner support    
Good  Ref Ref  
No/low 1.48* (1.08, 2.02) 1.16 (0.82, 1.63) 

Friend support    
Good  Ref Ref  
No/low 1.45I* (1.03, 2.03) 1.32 (0.92, 1.88) 

Covariates     
Race      

African American Ref Ref  
Asian/Pacific Islander 0.56* (0.37, 0.84) 0.79 (0.50, 1.24) 
Hispanic 0.47* (0.29, 0.76) 0.65 (0.38, 1.11) 
American Indian 0.82 (0.53, 1.28) 0.72 (0.45, 1.14) 
White/multiple 0.84 (0.50, 1.41) 0.79 (0.46, 1.36) 

Foreign born     
Yes Ref   
No 1.80* (1.31, 2.47) 1.29 (0.86, 1.94) 

Marital status    
Married Ref   
Single, living with father of 

baby 1.48 (0.92, 2.39) 1.10 (0.65, 1.84) 
Single, NOT living with 

father of baby 1.84* (1.26, 2.70) 1.19 (0.76, 1.88) 
Cigarette use    

No/low  Ref   
Moderate/ high  1.55* (1.15, 2.09) 1.23 (0.88, 1.73) 

Number of environmental 
risks     

0 Ref   
1 1.40 (0.93, 2.11) 1.26 (0.83, 1.91) 
2-4 1.80* (1.24, 2.61) 1.38 (0.92, 2.06) 

All variables in Table 1 were considered for inclusion in the multivariate model. 
Final adjusted model includes all variables significant (p <.05) in unadjusted 
analyses.   
*p < .05   
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Table 3.5 Univariate and multivariate regression models for PTB among women 
receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n = 2868) 
 Unadjusted models  Adjusted model  
  OR CI OR CI 
Depressive Symptoms and 
Social Support    

Low (PHQ-9 < 10) Ref Ref  
Moderate/High (PHQ 10+) 0.94 (0.64, 1.39) 0.77 (0.51, 1.16) 

Partner support    
Good  Ref Ref  
No/Low 1.19 (0.85, 1.66) 1.05 (0.73, 1.50) 

Friend support    
Good  Ref Ref  
No/Low 1.27 (0.89, 1.81) 1.27 (0.88, 1.83) 

Covariates     
Marital Status     

Married Ref Ref  
Single, living with father of 

baby 1.44 (0.90, 2.29) 1.43 (0.89, 2.29) 
Single, NOT living with 

father of baby 1.64* (1.13, 2.39) 1.55* (1.05, 2.30) 
Lack of Transportation Access     

Good (low) Ref Ref  
Moderate or Poor 1.59* (1.10, 2.30) 1.33 (1.00, 1.79) 

All variables in Table 1 were considered for inclusion in the multivariate model. 
Final adjusted model includes all variables significant (p <.05) in unadjusted 
analyses.   

*p < .05   
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Table 3.6 Univariate and multivariate regression models for SGA among 
women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n= 2868) 
 Unadjusted models  Adjusted model  
  OR CI OR CI 
Depressive symptoms and 
social support    
Prenatal depressive symptoms    

Low (PHQ-9 < 10 ) Ref Ref  
Moderate/high (PHQ 10+) 1.23 (0.93, 1.61) 1.09 (0.80, 1.46) 

Partner support    
Good  Ref Ref  
No/low 1.30* (1.01, 1.66) 1.12 (0.86, 1.47) 

Friend support    
Good  Ref Ref  
No/low 1.18 (0.90, 1.55) 1.09 (0.82, 1.45) 

Covariates    
Age     

< 20 Ref Ref  
20-24 0.70* (0.55, 0.90) 0.91 (0.69, 1.19) 
25+ 0.63* (0.48, 0.82) 1.04 (0.75, 1.45) 

Race      
African American Ref Ref  
Asian/ Pacific Islander 0.93 (0.72, 1.21) 1.28 (0.94, 1.73) 
Hispanic 0.33* (0.23, 0.50) 0.46* (0.29, 0.71) 
American Indian 0.55* (0.38, 0.80) 0.51* (0.35, 0.76) 
White/multiple 0.56* (0.36, 0.87) 0.52* (0.33, 0.82) 

Foreign born     
Yes Ref Ref  
No 1.52* (1.21, 1.91) 1.26 (0.94, 1.69) 

Parity    
No prior births Ref Ref  
1 or more prior births 0.59* (0.48, 0.73) 0.62* (0.48, 0.80) 

Cigarette use    
No/low  Ref Ref  
Moderate/high  1.31* (1.04,1.66) 1.31 (1.00, 1.73) 

Drug use    
No Ref Ref  
Yes (prenatal or pre-

pregnancy) 
1.28*

(1.01, 1.62) 1.05 (0.79, 1.39) 
Number of environmental 
risks     

0 Ref Ref  
1 0.99 (0.74,1.33) 0.94 (0.69, 1.28) 
2-4 1.34* (1.04, 1.75) 1.18 (0.88, 1.58) 

All variables in Table 1 were considered for inclusion in the multivariate model. 
Final adjusted model includes all variables significant (p <.05) in unadjusted 
analyses.   
Small for gestational age defined as infant weight < 10th percentile for gestational 
age (124) 
* p < .05   
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 SUMMARY  

Objective. We characterized depressive symptoms in the prenatal and/or postpartum 

periods and examined associated risk factors among 594 women who received care at 

community health care centers.  

Methods. Women were screened with comprehensive risk assessments, which included 

the Patient Health Questionnaire-9 (PHQ-9) depression screen, during pregnancy and at 

least four weeks after delivery.  

Results. Fifteen percent had depressive symptoms in the prenatal period only; 6% in the 

postpartum period only; and 8% had depressive symptoms in both periods. Risk markers 

varied for women who reported depressive symptoms at one period only compared to 

those who reported persistent depressive symptoms. Age (25 years vs. younger), having 

experienced abuse, not living with the infant’s father, and cigarette smoking were 

associated with depressive symptoms at both periods; being US-born, lacking social 

support, and experiencing food insecurity were associated with reporting symptoms only 

in the prenatal period; and lack of phone access was associated with risk only in the 

postpartum period.  

Conclusions. Our findings confirm the importance of repeated screenings for depressive 

symptoms during the perinatal period. The variability in risk markers associated with 

periods of reported depressive symptoms may reflect their varying associations with 

persistence, new onset, or recovery from depressive symptoms.   
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INTRODUCTION  

In recent years, the media and the public health community have focused much attention 

on postpartum depression. As a result, screening to identify postpartum depression has 

become more widely promoted (30, 62, 63). While there has been less attention focused 

on prenatal depression, there is a growing body of literature aimed at understanding how 

prenatal and postpartum depression are associated and identifying risk factors for 

depression during these periods. A better understanding of prenatal and postpartum 

depression prevalence, timing of onset, and the persistence or improvement of symptoms 

could inform health care and public health guidelines for screening and support services.  

 

Prenatal and postpartum depression each have unique and serious risks. Prenatal 

depression is associated with pre-eclampsia, neonatal growth retardation, spontaneous 

abortion, and delivery of preterm and low birthweight infants (15, 30, 118, 166). Its 

association with poor fetal growth could explain the limited evidence that it is adversely 

associated with infant cognitive, behavioral, and psychomotor development (167). 

Postpartum depression may limit a new mother’s capacity to fulfill her maternal role. 

Infants of women experiencing postpartum depression are at increased risk for poor 

bonding, cognitive and emotional developmental delays, and behavior problems as 

children (30, 167). These pregnancy, fetal, and infant development risks associated with 

prenatal and postpartum depression highlight the need to better understand depression 

during these time periods to inform screening, treatment, and prevention efforts. 
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Several prospective studies conducted in a variety of countries provide some evidence 

about the prevalence of depression during pregnancy and postpartum (10, 64-71, 168-

170). These studies found a wide range in prevalence rates and most reported higher 

prevalence in pregnancy than in the postpartum (10, 64-66, 68-71, 168) while others 

found similar prevalence rates in both time periods (67, 169, 170).  

 

To guide practice and public health efforts, it may be helpful to understand both the onset 

of symptoms and the persistence of those symptoms. Some research on the prevalence of 

depression has focused on postpartum-onset depression as compared to postpartum 

depression that began prenatally (66, 69-71). Prospective studies have generally found 

that prenatal-onset depression is more common than postpartum onset (10, 64-72). 

Several studies have provided evidence that prenatal depression may persist into the 

postpartum period and that perhaps half of “postpartum depression” had its onset 

prenatally (10, 65).  For example, the Avon Longitudinal Study reported that 8.9% of 

women had elevated depression scores postpartum but only 3.5% were new cases (68). 

Similarly, in a Canadian study of 360 women, 6.8% had a postpartum depression 

diagnosis but only half (3.4%) experienced the onset of depression during the postpartum 

period (69). A few studies have also examined not only the persistence of prenatal 

depressive symptoms into the postpartum, but what they label “recovery.” A study of 41 

women with elevated prenatal depressive symptoms found that, in the postpartum, 39% 

“recovered” to non-elevated levels and 61% had persistent elevated symptoms (72). A 

larger study (n = 1019) of urban Brazilian women found that 47% of the women who had 

depression during pregnancy also had depression postpartum (71).  
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There are few studies about how the risk markers for depressive symptoms may differ for 

the prenatal or postpartum periods, or how they may be associated with the persistence or 

“recovery” from prenatal depressive symptoms (66, 69-71). Several personal, social, 

behavioral and environmental factors may be related to experiencing depression during 

either or both the prenatal or postpartum periods. Previously identified independent risks 

for prenatal or postpartum depression include maternal anxiety, life stress, or history of 

depression (171, 172), abuse (173, 174), lack of social support, social isolation (171, 174, 

175),  lower education, being unmarried or in a poor relationship quality, unintended 

pregnancy, smoking (171, 172), and  poverty (10, 171, 173). Alcohol and drug use are 

associated with general depression (176), postpartum depression (177) and have had 

inconsistent findings related to prenatal depression (171). Studies that have examined risk 

during both the prenatal and postpartum periods have found some risks may be associated 

with recovery from depression experienced prenatally (66, 72) such as living with a 

partner, lower baseline depressive symptoms. Another found that some risks associated 

with prenatal depression (e.g., age and number of children), are not associated with 

postpartum onset (69). While the risk markers for depressive symptoms experienced in 

the postpartum period and to a lesser degree, prenatally are clear, the characteristics of 

women who “recover” from prenatal depressive symptoms after giving birth are 

relatively unexplored. Previously conducted studies provide some evidence through small 

sample sizes or a limited set of risk factors. More detailed examination of the experience 

of depressive symptoms perinatally is needed because of its impact on maternal and 

infant health and because risk markers may be modifiable.   
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The goals of this study were to: 1) describe elevated depressive symptom levels in 

pregnancy and postpartum and characterize the timing of detection and persistence or 

recurrence of symptoms in a sample of women who received care at urban community 

health clinics; and 2) examine personal, social, behavioral, and environmental correlates 

of elevated depressive symptom levels in pregnancy only, postpartum only, or during 

both periods. Our analyses were informed by the Theory of Triadic Influences (73). The 

theory was designed to assist researchers in identifying intervention approaches and 

posits that broad categories of personal, social and environmental factors influence health 

outcomes.  

 

METHODS 

Study Overview and Context 

This study was conducted through the Twin Cities Healthy Start program, one of 105 

programs funded through the United States’ Healthy Start Initiative by the Health 

Resources and Services Administration. The United States’ Healthy Start Initiative 

targets funding to communities with high rates of infant mortality. The Twin Cities 

Healthy Start Program covered specific geographic communities in Minneapolis and St. 

Paul in Minnesota, USA. It served primarily African Americans and American Indians, 

the two groups with the highest long-term rates of infant mortality locally and statewide 

in Minnesota (87). The local program, administered by the Minneapolis Department of 

Health, offered outreach and case management services to women who received prenatal 

care at Federally Qualified Health Centers (FQHCs). FQHCs are typically located in - 
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and serve - medically underserved communities that are home to disproportionate 

numbers of families living in poverty.  

  

As part of the local Healthy Start program protocol, all women who sought prenatal care 

at participating FQHCs were screened using a multidimensional screening instrument 

developed for the program (88) which includes the Patient Health Questionnaire-9 (PHQ-

9) depression screen. Women who were enrolled in the Twin Cities Healthy Start 

program were also screened during the postpartum period a similar assessment that also 

included the PHQ-9.  

 

The University of Minnesota Institutional Review Board approved the use of data from 

the Twin Cities Healthy Start program for the study analyses.  

 

Study Sample 

The study sample was women who sought prenatal care at five FQHCs and who enrolled 

in the Twin Cities Healthy Start program between November 2005 and May 2009. 

Women were included in this study if they completed both the prenatal and postpartum 

screenings. Postpartum data were not collected for women who transferred care to 

another clinic during pregnancy.   

 

Of the 1,822 women enrolled in the program during the study period, 728 had both 

prenatal and postpartum screening data available. The postpartum risk assessment 

protocol required waiting until at least four weeks post-delivery because earlier 
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symptoms might represent the initial “baby blues” period (178). However, some 

postpartum screenings occurred earlier because case managers believed they would not 

be able to meet with or reach a woman later to conduct the interview because of a 

previous history of missed appointments. Women (n=119) whose postpartum screening 

was conducted before four weeks postpartum were excluded from the study. An 

additional 15 women were excluded because they were missing information on the timing 

of their postpartum screening. The final sample consisted of 594 women (33% of those 

enrolled). 

 

Data Collection 

The prenatal assessment was conducted at the end of the prenatal intake appointment, 

which included a substantial discussion of medical history. The risk assessment 

interview, lasting 10-15 minutes, was usually conducted by a registered nurse but 

sometimes by a social worker or a community health worker. As the interviewer 

administered the assessment, she entered responses into the web-based Twin Cities 

Healthy Start Screening and Case Management System, which linked to other databases 

with individual demographic descriptors, service-related information, and birth outcomes 

(88). The postpartum assessment was conducted when the woman was at the clinic for 

another purpose, with the goal of administering assessment between four and 12 weeks 

after delivery. In some cases when clinic staff members were unable to meet with the 

woman in person, they conducted the postpartum interview by telephone. 

 

Measures 
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The Prenatal Risk Overview (PRO) (Appendix A), the prenatal risk assessment 

instrument developed for the program consists of 58 questions that address 13 domains: 

telephone access, transportation access, food security, housing stability, social support, 

partner violence, physical/sexual abuse by a non-partner, depressive symptoms (i.e., the 

PHQ-9), cigarette smoking, alcohol use, drug use, legal problems, and child protection 

involvement. This instrument has been described in detail previously (88). A shortened 

version of the PRO, which also includes the full PHQ-9, was used to assess risks in the 

postpartum period (PPRO) (Appendix B). The criterion validity of the alcohol, drug, and 

depression domains was established against the Structured Clinical Interview for DSM 

Disorders (SCID), a structured diagnostic interview (89-91). All three domains were 

found to have high sensitivity and specificity. Re-screening and interviewer equivalence 

studies have also been conducted (88, 89).  

 

Depressive symptoms (PHQ-9) 

The PHQ-9, which is included in the PRO (Appendix A) and PPRO (Appendix B), was 

developed using diagnostic criteria to screen for depression in a general primary care 

patient population (95, 179). The PHQ-9 has been shown to have acceptable validity in 

diverse patient populations (91, 94, 95, 125-130, 179, 180), including obstetrics-

gynecology patients (95), postpartum (180-182), and pregnant women (91). A meta-

analysis of PHQ-9 diagnostic accuracy studies estimated a sensitivity of 77% for major 

depressive disorder, specificity of 94%, and a positive predictive value of 59% in primary 

care populations and higher (85-90%) in populations with a high prevalence of depressive 

disorder (94). A study of postpartum women (180) yielded 82% sensitivity and 84% 
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sensitivity. A prenatal validation of the PHQ-9 was conducted in a subset of community 

health clinics participating in the Twin Cities Healthy Start program. This study, with a 

sample similar to that of the current study, compared the prenatal PHQ-9, administered as 

part of the PRO, to a structured diagnostic interview and found sensitivity of 85% and 

specificity of 84% for major depressive disorder (91). In studies assessing the 

concordance of the PHQ-9 with the Edinburgh Postnatal Depression Scale, another 

widely used depression screening tool, the two instruments performed similarly in the 

postpartum and prenatal periods (183, 184).  

 

PHQ-9 questions address the previous two weeks and ask about physical and mood 

symptoms of depression: problems sleeping, being tired or having little energy, appetite, 

restlessness, speaking or moving slowly, feeling little interest or pleasure, feeling down 

or hopeless, feeling bad about yourself, and suicidal ideation. We made one modification: 

the item measuring psychomotor retardation (moving or speaking slowly) or agitation 

(being fidgety or restless) was split into two questions to examine these symptoms 

separately, but were scored as one item. Response categories for all questions were: “not 

at all”, “several days”, “more than half the days”, and “every day or nearly every day”. 

Each item was scored from 0 (“not at all”) to 3 (“every day or nearly every day”) and the 

item scores were summed. We created the following categories to reflect depressive 

symptom severity (95): scores less than 10 as low, 10-14 as moderate, 15-27 as high. In 

this study, a dichotomous measure was also used for low (< 10) or moderate/high (10+) 

to categorize postpartum depressive symptom levels as the dependent measure in 

regression models. The cut point of 10 corresponds to the score at which providers 
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recommend the development of a treatment plan for counseling, follow up and/or 

pharmacotherapy (96). A measure combining pregnancy and postpartum PHQ-9 scores 

was created to identify when depressive symptoms were reported resulting in the 

following categories:  low (prenatal and postpartum PHQ-9 scores both < 10), prenatal 

only (prenatal PHQ-9 > 10 and postpartum PHQ-9 < 10), postpartum only (prenatal 

PHQ-9 < 10 and postpartum PHQ-9 > 10), and prenatal and postpartum (PHQ-9 scores > 

10 at both time periods). 

 

Social, Behavioral, and Environmental Factors 

These measures came from the PRO (Appendix A) and were scored as low, moderate, 

and high risk categories as described elsewhere (88). For analyses, we dichotomized each 

domain as low or moderate /high levels risk; scoring definitions are described below.  

 

Social Factors 

To assess lack of social support, six items from the 21-item Maternal Social Support 

Index (97) were used. The questions asked about how many people a woman could count 

on in times of need or to take care of children for several hours, relationship satisfaction 

with boyfriend/husband/partner and with other adults. Risk was scored as moderate/high 

if a woman indicated she had no one or only one person to count on in times of need or to 

take care of children for several hours; if she had no husband/ partner, or had a partner 

but had unsatisfactory communication with him; or if she had satisfactory communication 

with a husband/boyfriend or another adult but not both. Risk was scored low if a woman 
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had more than one person to take care of her children or to count on in times of need and 

satisfactory communication with both a husband/partner and an adult. 

 

Six violence items, scored yes/no, adapted from the Abuse Assessment Screen (100), 

asked about two time periods: 12 months prior to pregnancy awareness and the interval 

since pregnancy awareness. The questions asked about experiencing abuse, forced sex, 

fear of being abused relative to an intimate partner and repeated to apply to anyone else.  

Risk was scored moderate/high if a woman indicated abuse during pregnancy or prior to 

pregnancy, or current fear of abuse. Risk was scored low if she denied abuse for both 

time periods. We combined responses about the two sources of abuse (i.e., intimate 

partner or someone else) into a single measure of any abuse. This combined measure was 

coded as low for women who reported no abuse by anyone during both of the time 

periods and moderate/high if she reported abuse from anyone during pregnancy or prior 

to pregnancy, or if she feared current abuse.  

 

Child protection involvement was assessed with a single question about current or 

previous involvement with the child protection system (as a parent). Risk was scored 

moderate/high if the woman reported current or previous involvement. 

 

Behavioral Factors 

Smoking, alcohol and drug use quantity and frequency questions were from the National 

Household Survey on Drug Use and Health (NHSDUH) (98). Two time frames were 

addressed for each question: before pregnancy awareness (one month for smoking and 12 



90 
 

months for alcohol and drug use) and after pregnancy awareness.  Smoking was assessed 

with two questions for each time period: frequency (i.e., daily, less than daily, not at all) 

and average number of cigarettes smoked per day. If she smoked during pregnancy or 

was a daily smoker prior to pregnancy awareness she was coded as moderate/high risk. If 

she did not smoke during either period or smoked prior to pregnancy awareness less 

frequently than daily, then she was coded as No/Low risk. 

 

In addition to the frequency and quantity questions, the alcohol measure included 

consequence questions from the Rapid Alcohol Problem Screen (RAPS4) (99). These 

questions asked about having a feeling of guilt after drinking, being told about things 

they did while drinking they could not remember, neglecting responsibilities because of 

alcohol use, or drinking in the morning. Alcohol scoring was based on frequency, 

quantity, consequences. The moderate/high risk was defined as any alcohol drinking after 

pregnancy awareness, or experiencing any adverse consequences related to drinking prior 

to pregnancy awareness, or a typical pattern of drinking in the year before pregnancy 

awareness of 2 or more drinks daily, 3 drinks per occasion once per week or more 

frequently, or 4 drinks per occasion once per month or more frequently.  No/ Low risk 

was defined for women reporting no use after pregnancy awareness and no adverse 

consequences prior to pregnancy awareness, and either no alcohol use prior to pregnancy 

awareness or typical use in the year prior to pregnancy awareness of 1 drink at any 

frequency level, 2 drinks on a single occasion at a weekly or monthly frequency or 3 

drinks on a single occasion monthly or rarely. The PRO identified an alcohol use disorder 
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as measured by the Structured Clinical Interview for DSM Disorders (SCID) with 

sensitivity of 84% and specificity of 80% (89).   

 

Drug use scoring was based on frequency (i.e., daily, weekly, monthly, rarely, never) and 

on the response to one drug use consequence question (i.e., neglected responsibilities 

because of drug use) prior to pregnancy awareness and on frequency of use since 

pregnant.  Moderate/high risk was defined as any drug use before or since pregnancy 

awareness or a history of failed obligations associated with drug use before pregnancy 

awareness. Low risk was defined as no use reported in either time period and no history 

of failed obligations associated with drug use. The PRO identified a drug use disorder as 

measured by the SCID with sensitivity of 89% and specificity of 74% (90).  

 

Environmental Factors 

Lack of access to telephone and transportation questions were developed specifically for 

the PRO and were assessed with one question each: When you are at home, how often do 

you have access to a telephone?, How often do you have access to transportation?. 

Moderate/high risk for each question was defined as responses of “none”, “rarely”, and 

“some of the time”.  Low risk was defined as a response of “all of the time”. 

 

Food insecurity was measured with four items adapted from the 12-month Food Security 

Scale of the U.S. Census Current Population Survey (103). The four items, scored 0-2, 

asked (1) how often food ran out and the woman did not have money to buy more; 

whether the woman could afford to eat balanced meals; whether the woman cut the size 
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of a meal or skipped meals; and whether the woman had been hungry but unable to buy 

food.  Responses to each question were “often”, “sometimes,” or “never”. We created a 

summary score and classified a score between 0 and 2 as low risk and between 3 and 8 

points as moderate/high risk.  

 

Housing instability was assessed with four questions, one from the Homeless Supplement 

to the Diagnostic Interview Schedule (102) and the others generated by clinic staff to 

reflect situations their clients experienced.  The questions asked how many months out of 

the prior year a woman lived with family or friends as a temporary situation, how many 

nights out of the prior year she stayed in a shelter, how stable she felt her current housing 

situation was, and how concerned she was she would not have a place to live when her 

baby was born. Women were classified as moderate/high  if they lived with family or 

friends as a temporary situation for three or more months in the past year; stayed in a 

shelter for one or more nights; described their current situation as unstable, and/or were 

very or somewhat concerned about not having a place to live when their infant was born. 

Women who did not stay in a shelter, were not concerned about having a place to live, 

and who stayed with relatives or friends for less than three months or not at all were 

classified in the low category.  

 

Personal and Clinical Characteristics 

Race/ethnicity was recorded as mutually exclusive categories: African American, 

American Indian, Asian/Pacific Islander, Hispanic (any race), white, or bi/multiracial. 

Nativity was categorized as U.S.-born or foreign-born. Marital status was categorized as 
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unmarried or married. Whether women were living with the father of the infant at 

prenatal intake was also recorded. While measures were available for both marital status 

and whether the woman was living with the father of the infant, we used only “living 

with the father of the infant” in regression models because only 16% of the women 

reported being married, while 32% reported living with the father of the infant. Trimester 

of pregnancy at initial PRO administration was calculated based on interview date and 

due date (or last menstrual period if due date was not entered), and categorized into first 

(1-13 weeks), second (14-26 weeks), or third (27+ weeks) trimester. Age was calculated 

based on date of birth and date of prenatal intake.  

 

Analysis 

We conducted statistical analyses with SPSS 18.0 (2010). We used frequency 

distributions to describe the study sample and depressive symptom levels. We conducted 

chi-square tests to examine differences between women included and excluded from the 

study sample and to examine correlates of elevated depressive symptom levels in 

pregnancy only, pregnancy and postpartum, and postpartum only. We compared mean 

PHQ-9 scores for the prenatal and postpartum periods using a t-test for paired samples. 

We conducted multinomial logistic regression to examine adjusted associations of social, 

behavioral and environmental risk factors with categories of elevated depressive 

symptom level time periods, with low symptom levels in both time periods as the 

reference. The reference categories for risk factors used in regression models were 

selected because of their association with low risk for depression.   
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RESULTS 

Included and excluded women differed significantly on four of the 18 factors collected at 

the time of the initial PRO (Table 4.1). Excluded women were more likely to be African 

American, Hispanic, or white and less likely to be American Indian or Asian. They were 

more likely than included women to have had their initial PRO conducted in the first 

trimester, to be smokers, and to report housing instability. 

 

The study sample was young: 76% were younger than 25 years of age (mean 21.9, SD 

5.45). Half were African American, 20% American Indian, and 16% were Asian. Nearly 

one-quarter were foreign born. The three largest immigrant groups were Hmong, Somali 

and Hispanic. Interpreters were used for only one-quarter of foreign-born women (6% of 

the study sample): 3.2% of the interviews were conducted in Hmong, 2.4% in Spanish 

and less than 1% in Somali or Laotian. A majority of women (84%) were unmarried and 

one-third (32.6%) were living with the father of the infant at the time of the prenatal 

intake appointment. The PRO was administered in the first trimester for 42% of women 

and the second trimester for 43%. Mean gestation at the time of the prenatal assessment 

was 17.2 weeks (SD 8.0). Eighty-four percent of postpartum assessments were completed 

within 4 to 12 weeks after the infant was born (67% were done in 4-8 weeks, 17.3% done 

in 9 – 12 weeks, and 15.7% were done after 12 weeks postpartum). 

 

More women had elevated depressive symptom levels prenatally than postpartum: 10.8% 

versus 6.4% at high levels and 12.0% versus 7.6% at moderate levels, respectively (Table 

4.2). The average PHQ-9 scores were consistent with the findings from categorical risk 
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classifications with a mean score of 6.06 (SD 5.86) prenatally and 3.78 (SD 5.57) 

postpartum, (t = 9.532, p < 0.001). Based on the combination of prenatal and postpartum 

PHQ-9 scores, 71.4 % had low depressive symptom levels at both points. Elevated levels 

were seen for 14.6% during the prenatal period only, 8.1% during both periods, and 5.9% 

during the postpartum period only. Thirty-six percent of those with elevated symptom 

levels prenatally also had elevated levels postpartum. Of the women with postpartum 

elevated depressive symptom levels, 58% had elevated levels in the prenatal period 

(Table 4.2). 

 

With the exception of transportation access, all of the social, behavioral, and 

environmental risk correlates and personal characteristics examined were significantly 

associated with elevated depressive symptom levels (Table 4.3). All risk factors were 

least prevalent among women with low depressive symptom levels both during 

pregnancy and the postpartum. With the exception of lack of social support, higher 

proportions of women with elevated symptom levels during pregnancy and postpartum 

had social and behavioral risk factors than women in the other groups. Multinomial 

regression models examined adjusted associations for the risk factors that were 

significant in the cross tabulations, using low depressive symptom levels during both 

time periods as the reference group (Table 4.4). Experiencing abuse, not living with the 

father of the infant and smoking were all associated with increased odds of being in the 

group with elevated depressive symptom levels during both pregnancy and postpartum. 

The odds of having elevated depressive symptoms in both periods compared to low 

symptoms in both periods was 2.2 times higher for women experiencing abuse than those 
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not experiencing abuse, 2.8 times higher for those not living with the father of the infant 

compared to those who are, and 2.1 times higher for smokers compared to non-smokers. 

Women under the age of 25 were less likely than older women to report prenatal and 

postpartum depressive symptoms or symptoms in the prenatal period only compared to 

the low symptom group. The odds of experiencing elevated depressive symptom levels in 

the prenatal period only compared to the low symptom group were increased for women 

who were US born, lacked social support and were experiencing prenatal food insecurity. 

Specifically, compared to those with low depressive symptom levels in both periods, the 

odds of having elevated depressive symptoms in the prenatal period only was 2.6 times 

higher for women with poor social support compared to those with better social support 

and 2.4 times higher for women with moderate or high levels of food insecurity 

compared to those with low levels of food insecurity. Only one risk factor, lack of phone 

access, remained significantly associated with increased risk of experiencing elevated 

depressive symptom levels in the postpartum period only compared to the low symptom 

group.  

 

DISCUSSION  

Our examination of the prevalence of elevated depression symptom levels found a higher 

rate in pregnancy (23%) than in the postpartum period (14%). These findings are 

consistent with other prospective studies of prenatal and postpartum depression (64-67, 

69-71, 168). For example, a study of over 9,000 women in Avon England found 13.5% 

with probable depression at 32 weeks gestation and 9.1% at 8 weeks postpartum (64), 

while a study of 192 low-income women found 41.7% with depression during pregnancy 
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and 23.4% with  postpartum depression (10). Our finding that experiencing elevated 

symptom levels in the postpartum period only is the least likely scenario is also consistent 

with the Avon study (68). 

 

Our findings that 29% of the study sample had elevated depressive symptom levels either 

prenatally or postpartum, with the majority of these cases detectable during pregnancy, 

support the practice of systematically screening all women in the prenatal and postpartum 

periods. Fifty-eight percent of women who had a PHQ-9 score in the postpartum period 

high enough to trigger a clinical treatment plan (96) also met that clinical cut off level 

during pregnancy. This finding is similar to other studies (10, 64, 65, 168). In one study 

(65), 11 (55%) of the 20 women with postpartum depression had been diagnosed during 

pregnancy. In a study of low-income US women, 53% of the 45 women with postpartum 

depression had prenatal onset (10).  

 

We found that 64% of the women with elevated depressive symptom levels in the 

prenatal period exhibited symptom levels below the PHQ-9 score of 10 in the postpartum 

period. This rate of recovery or remission was higher than the 39% reported in a study of 

41 women screened as depressed in their third trimester (72).  

 

While we cannot assume a causal relationship, our findings of a higher prevalence of 

some behavioral, social and environmental risks among women with depressive 

symptoms during pregnancy suggest that prenatal interventions to address abusive 

relationships, food insecurity and social isolation might also decrease depressive 
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symptom levels. Only one of the risk factors examined at prenatal intake, lack of phone 

access, was significantly associated with postpartum onset of depressive symptoms. This 

measure is likely a proxy for extreme poverty and/or social isolation, which may become 

more problematic after childbirth. It should be noted that our regression model may have 

lacked sufficient power to detect some associations: the postpartum-onset sub-sample had 

only 35 women.   

 

A few other studies have also examined correlates of depression or depressive symptoms 

in either the prenatal period, postnatal period or both periods, but they differ from our 

study in the selection of predictors and depressive symptom classifications. Some 

characteristics associated with postpartum recovery from prenatal depression included 

exercise, living with a partner (72), the absence of a history of psychiatric disorder (66), 

and lower prenatal depression scores (70). Persistent depressive symptoms through 

prenatal and postpartum were related to higher prenatal depression severity scores (72). 

Postpartum onset was associated with higher mean scores on their prenatal depression 

screening and reported higher perceived stress in pregnancy, lower marital satisfaction, 

greater use of “escape-avoidance” as a coping strategy, and more negative perceptions of 

the amount of caring they received from their own parents in one study (70). Another 

study (66) found a history of psychiatric disorder, being single, and obesity were 

associated with postpartum onset of depression.   

 

Despite a variety of measures and different study samples, a common theme among prior 

studies and ours is the role of social support as measured by marital status, living with a 
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partner, or marital/partner satisfaction. We found that not living with the father of the 

infant was associated with increased odds of elevated symptom levels in both prenatal 

and postpartum periods. In addition to these relationship measures our social support 

composite measure was associated with increased depression in the prenatal-only group 

but not the other two depressive symptoms groups. Other studies have found associations 

for social support measures with postpartum depression (65, 168-170, 185). Our study 

may differ from these because our measure was of prenatal social support; a measure of 

postpartum social support may have been more predictive of postpartum depression. 

Additionally, the sample may have been too homogeneous with regard to lack of social 

support to detect a meaningful role for this measure within the sample.  

 

Prenatal and postpartum depression have serious risks (15, 30, 118, 166, 167). Identifying 

women with elevated depressive symptom levels through screening is the first step in 

preventing poor outcomes. The convergence of study findings indicate that screening 

women early in pregnancy will identify a majority of women who will experience 

elevated depressive symptoms in the perinatal period. Earlier identification will enable 

both individual clinicians to better address individual needs as well as the health care 

system to better address by understanding risk levels in populations served. Increased 

screening will also allow for the ability to study the effect of interventions to address 

prenatal depression on the reduction of postpartum depression and poor outcomes related 

to depression during either period.   
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Limitations 

Sample attrition was high (60%), but not surprising given other reports about attrition of 

low-income populations from prenatal and parenting public health programs and services 

(186, 187).  Clinic-based samples, like ours, are valuable because they are likely to be 

more representative of the diversity of women served by public programs than are 

samples of women who are specifically enrolled in longitudinal research studies. Such 

women may be very distinct if they are recruited or enrolled because they have qualities 

that are associated with long-term compliance and adherence (e.g., expectation of low 

residential transience; literacy). Thus, attrition may be one of the costs of studying a 

socially vulnerable sample. Like others who have studied samples similar to ours (186, 

188), we believe that much of the attrition in our sample was related to the high level of 

residential transience of our socially vulnerable sample. And, consistent with our 

program protocol, women with medically high-risk pregnancies were transferred from 

our clinic sites to hospital-based specialty clinics and were thus unavailable for 

postpartum follow-up. In addition, we excluded another 7% of the original sample 

because of data quality—another issue not as common in samples designed for research 

studies. We found few differences on a range of variables when we compared women 

who were included with those who were excluded from our study (Table 4.1).  Three of 

the four characteristics where the groups demonstrated differences (i.e., race, housing 

stability, and tobacco use) were small differences and only one factor (tobacco use) was 

related to depressive symptoms. The fourth difference was that excluded women were 

more likely to have their prenatal screening done in the first trimester. This finding is 

consistent with attrition due to the transfer of care because women who know they are 
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medically at risk from past experience may have been more motivated to initiate care 

early. 

 

Because our sample was predominantly urban women of diverse ethnic backgrounds who 

were served by Federally Qualified Health Centers, our findings may not be generalizable 

to populations who are more homogenous in terms of race, are of higher income, and/or 

are from rural areas. However, we have no evidence that our data are not generalizable. 

Our main finding—that the presence of depressive symptoms was higher in the prenatal 

period than the postpartum—is consistent with findings from other studies with diverse 

populations (10, 64-67, 69-71, 168). Many of the risk markers we identified for prenatal 

and/or postpartum depressive symptoms have also been reported by others (e.g., social 

support, experience of domestic violence) and our findings thus add to an already 

established body of literature. The high prevalence of markers of social vulnerability in 

our sample (e.g., identification with historically disenfranchised race groups, non-marital 

status) allowed us to examine a sample in whom public health programs have a high 

investment in serving.  For example, we found that food insecurity—a potentially 

modifiable factor—was a risk marker for depressive symptoms. To our knowledge, few 

studies in developed countries have examined food insecurity in perinatal samples (189-

194). We are aware of two studies, by the same study team, that have examined its 

association with prenatal depressive symptoms (195, 196). One of these two studies, a 

quantitative study with 135 subjects, reported that food insecurity was associated with an 

increased risk for prenatal depressive symptoms (adjusted odds ratio, 2.6; 95% 

confidence interval, 1.0, 6.5). Our findings were similar (adjusted odds ratio, 2.4; 95% 
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confidence interval, 1.4, 4.2) after adjustment for many more risk markers. We are aware 

of at least one study that also examined the association of food insecurity with 

postpartum depressive symptoms (191) and found a slight association (adjusted Relative 

Risk, 1.09; 95% CI: 1.02 to 1.16), consistent with our findings of no association with 

more comprehensive adjustment. Our study extended knowledge about food insecurity by 

showing that it was not associated with depressive symptoms at both time periods. 

Furthermore, our disproportionately socially vulnerable sample allowed us to identify a 

risk marker for postpartum depressive symptoms—lack of phone access—that may serve 

as a simple and valid marker of economic risk in future studies with similar samples.     

 

The measures of depressive symptoms were collected only at two points, once at entry 

into prenatal care and again about 4 to 12 weeks after delivery. We used these two 

measurement time points to describe depressive symptom status for the prenatal and 

postpartum periods, without information on how those symptoms potentially fluctuated 

during the time between measures. For example, women with high scores in both periods 

could have been experiencing persistent symptoms throughout or may have had a 

recovery and recurrence postpartum of those symptoms. Similarly, women who had high 

scores in the prenatal period but not in the postpartum may have represented a recovery 

from depressive symptoms or a remission period followed by recurring symptoms. While 

imperfect, the methodology to use measures at these time points as a proxy for the 

prenatal or postpartum period is similar to methods used in other studies.  
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This study was limited to risks measured during the prenatal period.  Future examination 

of simultaneous measures of risk and depressive symptoms postpartum may provide 

additional evidence of the importance of the timing of measures and may yield stronger 

associations with postpartum onset of depressive symptoms.  We did not include some 

measures previously identified as associated with postpartum depression, such as pre-

pregnancy psychiatric diagnosis or pregnancy intention (171), which may be useful in 

future examinations.  

 

Conclusion 

Our study found elevated depressive symptoms more common prenatally than 

postpartum. We found nearly one-fourth of prenatal clients scored at 10 or higher on the 

PHQ-9 at either time period which warrants a mental health assessment or treatment plan. 

Improved prenatal screening efforts would not only identify women earlier but allow 

more time to intervene to improve their health and ability to parent as well as to protect 

against poor birth outcomes associated with depressive symptoms. The finding that some 

women experience depression only in the prenatal period and some experience it 

persistently, suggests that aggressive intervention prenatally has the potential to reduce 

risk for postpartum depression. This study identified several social, behavioral, and 

environmental risk markers associated with depressive symptoms in the prenatal period 

only and during both prenatal and postpartum period. How these risks and related 

interventions may be related to “recovery” warrants further research. Additionally, 

further research is needed related to postpartum-specific changes or development of risk 

markers that could be related to postpartum onset.   
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Table 4.1. Comparison of Study Sample with Women Excluded Due to Missing 
Postpartum Data among women receiving care at Twin Cities Healthy Start 
clinics, 2005-2009 (n = 1822) 

 Total 
Women 

Excluded 
Final Study 

Sample  
 (n = 1822) (n = 1228) (n = 594)  
Personal Characteristics % % % P-value 
Age   

< 20 38.3 37.6 39.6 
0.115 20-24 34.9 34.0 36.6 

25+ 26.9 28.4 23.8 
Race/ Ethnicity   

African American 52.5 53.4 50.5 

0.005 

Asian/Pacific Islander 13.6 12.4 16.0 
Hispanic 9.2 9.9 7.7 
American Indian 17.1 15.7 20.2 
White 5.0 5.5 3.9 
Multiple 2.6 3.1 1.7 

Foreign Born   
Yes 23.9 23.5 24.8 

0.523 
No 76.1 76.5 75.2 

Trimester PRO conducted   
1st 48.6 51.5 42.8 

0.001 2nd 39.7 38.1 43.0 
3rd 11.7 10.4 14.3 

Prenatal Depressive Symptom Level (PHQ-9)   
Low (< 10 ) 77.8 78.0 77.3 

0.473 Moderate (10 - 14)  12.6 12.9 12.0 
High (15-27)  9.6 9.1 10.8 

Social Factors   
Lack of Social Support   

Low  22.5 23.2 20.9 
0.260 

Moderate/ High  77.5 76.8 79.1 
Intimate Partner Violence   

No 89.5 89.1 90.2 
0.461 

Abuse or Fear of Abuse 10.5 10.9 9.8 
Abuse by Someone Else   

No 87.3 87.3 87.4 
0.998 

Abuse or Fear of Abuse 12.7 12.7 12.6 
Child Protection involvement   

No 85.8 85.0 87.5 
0.156 

Yes (prior or current) 14.2 15.0 12.5 
Marital Status   

Married 15.0 14.5 16.0 
0.415 

Single 85.0 85.5 84.0 
Living with father of the baby   

Yes 32.6 32.8 32.2 
0.777 No 67.4 67.2 67.8 
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Table 4.1. Comparison of Study Sample with Women Excluded Due to Missing 
Postpartum Data among women receiving care at Twin Cities Healthy Start 
clinics, 2005-2009 (n = 1822) 

 Total 
Women 

Excluded 
Final Study 

Sample  
 (n = 1822) (n = 1228) (n = 594)  
Behavioral Factors   
Alcohol Use   

Low or No pre-pregnancy 
use/ No Prenatal Use 70.8 70.0 72.6 

0.257 
Any Prenatal or High Pre-

pregnancy Use 29.2 30.0 27.4 
Drug Use   

No 65.0 63.8 67.5 
0.127 Yes (Prenatal or Pre-

pregnancy) 35.0 36.2 32.5 
Cigarette Use   

No Prenatal/ No or < daily 
Pre-pregnancy 65.4 63.4 69.4 

0.013 
Any prenatal use or daily pre-

pregnancy  34.6 36.6 30.6 
Environmental Factors   
Lack of Phone Access    

Low 87.6 87.1 88.6 
0.386 

Moderate/ High  12.4 12.9 11.4 

Lack of Transportation Access    
Low 42.2 42.9 40.7 

0.389 
Moderate/ High  57.8 57.1 59.3 

Food Insecurity   
Low 57.7 57.2 58.7 

0.539 
Moderate/ High  42.3 42.8 41.3 

Housing Instability   
Low 33.5 31.8 37.2 

0.021 
Moderate/ High  66.5 68.2 62.8 
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Table 4.2. Prenatal and postpartum depressive symptom levels among women receiving 
care at Twin Cities Healthy Start clinics, 2005-2009 (n = 594) 

 Postpartum Depressive Symptom Level (PHQ-9) 
Prenatal Depressive Symptom Level 
(PHQ-9 score) 

Low  
(< 10 ) 

Moderate 
(10 - 14) 

High  
(15-27)  Total  

Low (< 10 ) 424 22 13 459 77.3%
Moderate (10 - 14)  51 12 8 71 12.0%
High (15-27)  36 11 17 64 10.8%

Total  511 45 38 594 
 86.0% 7.6% 6.4%   
            
Combined classifications in prenatal and postpartum periods    
Low both periods 424 71.4%    
Prenatal only  87 14.6%    
Prenatal and postpartum 48 8.1%    
Postpartum only 35 5.9%    
Total  594         
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Table 4.3. Association of personal, social, behavioral, and environmental factors with 
elevated depressive symptom levels among women receiving care at Twin Cities 
Healthy Start clinics, 2005-2009 (n = 594) 

 
Prenatal and 
Postpartum Prenatal only

Postpartum 
only 

Low  
(both 

periods)  P-value
 (n = 48) (n = 87) (n = 35) (n = 424)  

Personal Characteristics     
Age     

25+ 37.5 35.6 22.9 19.9 0.002
< 25 62.5 64.4 77.1 80.1  

Race/ Ethnicity     
Asian/Pacific Islander 6.3 12.6 5.7 18.6 0.039
African American 54.2 62.1 57.1 47.2  
American Indian 29.2 13.8 28.6 19.8  
Hispanic, White, or 

Multiple 10.4 11.5 8.6 14.4  
Foreign Born     

Yes 12.5 16.1 17.1 28.7 0.008
No 87.5 83.9 82.9 71.3  

Social Factors      
Lack of Social Support     

Low  10.4 8.0 20.0 24.8 0.001
Moderate/ High 89.6 92.0 80.0 75.2  

Any abuse     
No 59.6 68.6 70.6 85.2 <0.001
Abuse or Fear of Abuse 40.4 31.4 29.4 14.8  

Child Protection involvement     
No 75.0 85.1 80.0 90.0 0.009
Yes (prior or current) 25.0 14.9 20.0 10.0  

Living with father of the baby     
Yes 14.6 23.0 25.7 36.6 0.002
No 85.4 77.0 74.3 63.4  

Behavioral Factors     
Alcohol Use      

Low or No pre-pregnancy 
use/ No Prenatal Use 54.2 67.8 62.9 76.4 0.003

Any Prenatal or High Pre-
pregnancy Use 45.8 32.2 37.1 23.6  

Drug Use     
No 52.1 60.9 64.7 70.8 0.028
Yes (Prenatal or Pre-

pregnancy) 47.9 39.1 35.3 29.2  
Cigarette Use     

No Prenatal/ No or < daily 
Pre-pregnancy 45.8 66.3 61.8 73.3 0.001
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Table 4.3. Association of personal, social, behavioral, and environmental factors with 
elevated depressive symptom levels among women receiving care at Twin Cities 
Healthy Start clinics, 2005-2009 (n = 594) 

 
Prenatal and 
Postpartum Prenatal only

Postpartum 
only 

Low  
(both 

periods)  P-value
 (n = 48) (n = 87) (n = 35) (n = 424)  

Any prenatal use or daily 
pre-pregnancy  54.2 33.7 38.2 26.7  

Environmental Factors     
Lack of Phone Access      

Low 77.1 87.4 77.1 91.0 0.004
Moderate/ High 22.9 12.6 22.9 9.0  

Lack of Transportation Access     
Low 31.3 34.5 31.4 43.9 0.103
Moderate/ High 68.8 65.5 68.6 56.1  

Food Insecurity     
Low 41.7 37.9 58.8 64.9 < 0.001
Moderate/ High  58.3 62.1 41.2 35.1  

Housing Instability     
Low 27.1 25.3 45.7 40.1 0.019
Moderate/ High 72.9 74.7 54.3 59.9  
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Table 4.4. Multinomial regression models for prenatal and postpartum, prenatal only, and postpartum only elevated depressive symptom 
levels compared to low in both periods among women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n = 594) 
 Prenatal and Postpartum Prenatal Only Postpartum Only 

  (n =48)   (n = 87)   (n =35)  
 OR CI P-value OR CI P-value OR CI P-value

Personal Characteristics        
Age        

25+ Ref  Ref  Ref  
< 25 .39 (0.19, 0.79) 0.009 0.40 (0.23, 0.70) 0.001 .73 (0.30, 1.79) 0.496

Race/ Ethnicity        
Asian/Pacific Islander Ref  Ref  Ref  
African American 1.55 (0.30, 7.96) 0.598 1.63 (0.56, 4.70) 0.370 0.35 (0.03, 3.73) 0.390
American Indian 1.68 (0.56, 5.02) 0.351 1.53 (0.68, 3.45) 0.301 2.91 (0.76, 11.06) 0.118
Hispanic, White, or Multiple 1.30 (0.39, 4.38) 0.670 0.69 (0.25, 1.90) 0.469 1.64 (0.36, 7.51) 0.521

Foreign Born        
Yes Ref  Ref  Ref  
No 1.81 (0.57, 5.77) 0.314 2.36 (1.06, 5.29) 0.036 0.81 (0.27, 2.48) 0.717

Social Factors       
Lack of Social Support       

Low  Ref  Ref  Ref  
Moderate/ High  1.87 (0.68, 5.17) 0.228 2.60 (1.11, 6.06) 0.027 1.22 (0.45, 3.26) 0.697

Any Abuse          
No Ref  Ref  Ref  

Abuse or Fear of Abuse 2.20 (1.07, 4.55) 0.032 1.75 (0.96, 3.19) 0.069 1.91 (0.80, 4.57) 0.147
Child Protection involvement         

No Ref  Ref  Ref  
Yes (prior or current) 1.46 (0.61, 3.49) 0.391 1.06 (0.49, 2.29) 0.886 1.55 (0.52, 4.66) 0.434

Living with father of the baby        
Yes Ref  Ref  Ref  
No 2.76 (1.13, 6.73) 0.026 1.64 (0.89, 3.03) 0.112 1.33 (0.54, 3.27) 0.536
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Table 4.4. Multinomial regression models for prenatal and postpartum, prenatal only, and postpartum only elevated depressive symptom 
levels compared to low in both periods among women receiving care at Twin Cities Healthy Start clinics, 2005-2009 (n = 594) 
 Prenatal and Postpartum Prenatal Only Postpartum Only 

  (n =48)   (n = 87)   (n =35)  
 OR CI P-value OR CI P-value OR CI P-value

Behavioral Factors         
Alcohol Use         

Low or No pre-pregnancy use/ 
No Prenatal Use Ref  Ref  Ref  

Any Prenatal or High Pre-
pregnancy Use 1.56 (0.74, 3.31) 0.247 1.18 (0.64, 2.19) 0.600 1.74 (0.71, 4.24) 0.223

Drug Use         
No Ref  Ref  Ref  
Yes (Prenatal or Pre-

pregnancy) 0.97 (0.46, 2.08) 0.946 1.19 (0.65, 2.18) 0.572 0.61 (0.244, 1.54) 0.299
Cigarette Use         

No Prenatal/ No or < daily 
Pre-pregnancy Ref  Ref  Ref  

Any prenatal use or daily pre-
pregnancy  2.11 (1.01, 4.43) 0.048 1.01 (0.55, 1.84) 0.975 1.36 (0.56, 3.31) 0.504

Environmental Factors         
Lack of Phone Access          

Low Ref  Ref  Ref  
Moderate/ High  2.21 (0.89, 5.47) 0.086 1.23 (0.55, 2.76) 0.617 3.91 (1.46, 10.48) 0.007

Food Insecurity        
Low Ref  Ref  Ref  
Moderate/ High  1.84 (0.93, 3.67) 0.082 2.44 (1.43, 4.16) 0.001 1.14 (0.51, 2.56) 0.749

Housing Instability          
Low Ref   Ref  Ref  
Moderate/ High  1.25 (0.60, 2.61) 0.553 1.63 (0.91, 2.94) 0.103 0.56 (0.26, 1.23) 0.150
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Chapter 5: Conclusions 
 
 
Findings 

This dissertation explored the hypotheses that elevated prenatal depressive symptoms and 

poor social support are risk factors for late prenatal care entry, less than adequate prenatal 

care, and poor birth outcomes. Findings were mixed no associations identified for some 

outcomes (depressive symptoms and late care; depressive symptoms, social support and 

birth outcomes), a decreased risk identified (depressive symptoms and less than adequate 

care), and some findings supported the hypotheses (social support and less than adequate 

care; and partner support combined with depressive symptoms for late care). 

Additionally, this dissertation found women in the study sample were most likely to 

experience elevated depressive symptoms in the prenatal period only (15%), followed by  

both periods (8%), with the postpartum period only having the lowest level (6%). 

Findings also indicated half of those experiencing depressive symptoms in the 

postpartum period had elevated symptoms at entry to prenatal care. Women with elevated 

depressive symptoms at any period were more likely to experience social, behavioral, and 

environmental risks.  

 

Social support, depressive symptoms and prenatal care 

Late prenatal care in the sample (37%) was much higher than the state level (14%) (104), 

and 29% had less than adequate care. Contrary to the hypotheses, depressive symptoms 

were not found to be a risk for either late entry or inadequate care. Rather, elevated 

depressive symptoms were negatively associated with less than adequate prenatal care. In 
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adjusted analyses, women with moderate/high depressive scores were less likely than 

women with low scores (AOR 0.73, p = 0.022) to receive less than adequate care. While 

contrary to our original hypothesis, this finding is consistent with studies that indicate 

that adults with depression are more likely to receive general health care (105-107) than 

non-depressed individuals. Since early care is one component of adequacy, our finding 

may also be consistent with a study of medical records for over 90,000 women that found 

women with clinical depression were more likely to get early care (45).  

 

The hypothesis of poor support associated with prenatal care was supported: low overall 

social support was related to less than adequate prenatal care and partner support was 

associated with late care. Women with moderate/poor social support were more likely 

(AOR 1.29, p = 0.018) to get less than adequate care compared to women with good 

support. One of the innovative features of this dissertation was the inclusion of both 

depressive symptoms and social support, enabling the examination of interactions. No 

other study was located that examined both of these measures in relation to prenatal care. 

An interaction was identified indicating women with moderate/high depressive symptoms 

and no/low partner support were at the highest odds of late prenatal care (AOR 1.85) 

compared to women with low depressive symptoms and good partner support. The next 

highest risk of late care among women with no/low support and low depressive system 

(AOR 1.27) while those with moderate/high depressive symptoms and good partner 

support have decreased odds of late care (AOR 0.74) compared to those with good 

support and low depression. While the interaction with depression is a new finding, our 
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results align with other findings on association with father involvement and the start of 

prenatal care (108, 109). 

 

Social support, depressive symptoms and birth outcomes 

Findings did not support the hypotheses of elevated depressive symptoms and low social 

support as risk factors for poor birth outcomes. While we found some associations of 

depressive symptoms and social support measures with LBW and SGA in unadjusted 

analyses, they disappeared when we adjusted for the many other demographic, social, and 

environmental variables in the study. Our findings indicate depressive symptoms and 

social support were not independent risk factors for PTB, LBW, or SGA in our socially 

vulnerable sample. Additionally, we did not find any interactions for social support and 

depressive symptoms with regard to birth outcomes. Null findings for depressive 

symptoms and birth outcomes are not uncommon with more than half of the US 

prospective studies we reviewed finding no association. A comparison of our study with 

other prospective US studies did not identify any specific methodological differences that 

potentially account for our (and other studies) null findings compared to others. The 

exclusion of some risk factors (pre-pregnancy BMI or prior poor outcomes) is a 

limitation of our design but did not seem to be a distinguishing factor in studies that did 

and did not identify depression as a risk. Additionally, while prior studies of social 

support and birth outcomes were mixed, they were also limited by study design factors 

that were generally addressed in the current study.   

 

Prenatal and postpartum depressive symptoms 
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A higher proportion of women in this study sample experienced elevated depressive 

symptom levels in pregnancy (23%) compared to in the postpartum period (14%). The 

proportion of women with elevated depressive symptoms in this sample during the 

prenatal period is higher than those reported in general populations (7-12%) (15) while  

the proportion in the postpartum period may be within the range of those found in a 

general population (6-19%) (36, 197).  Based on the combination of prenatal and 

postpartum PHQ-9 scores, 71.4 % had low depressive symptom levels at both time 

points. Elevated levels were seen for 14.6% during the prenatal period only, 8.1% during 

both periods, and 5.9% during the postpartum period only. Thirty-six percent of those 

with elevated symptom levels prenatally also had elevated levels postpartum. Of the 

women with elevated depressive symptom levels in the postpartum period, 58% also had 

elevated levels in the prenatal period.  

 

With the exception of transportation access, all of the social, behavioral, and 

environmental risk correlates and personal characteristics examined were significantly 

higher for women experiencing elevated depressive symptom levels at any time 

compared to those with low symptoms during both time periods. Additionally, levels of 

risk factors were generally highest among those with elevated depressive symptoms 

during both periods. In adjusted models, we found different risk factors were associated 

with increased risk of experiencing elevated depressive symptoms in either the prenatal 

only, prenatal and postpartum, or postpartum only periods. Experiencing abuse, not living 

with the father of the infant and smoking were all associated with increased odds of being 

in the group with elevated depressive symptom levels during both pregnancy and 
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postpartum. The odds of experiencing elevated depressive symptom levels in the prenatal 

period only compared to the low symptom group were increased for women who were 

US born, lacked social support, and were experiencing prenatal food insecurity. Only one 

risk factor, lack of phone access, remained significantly associated with increased risk of 

experiencing elevated depressive symptom levels in the postpartum period only 

compared to the low symptom group.  

 
 
Additional Findings 
 
The papers in this dissertation contribute additional findings beyond the hypothesis 

tested. Specifically, the unique set of covariates allowed the documentation of life 

circumstances experienced by women who received care at community health centers. 

Each paper characterized these myriad risk factors and social needs of this group of 

women. For example, in the second paper which has the largest sample size, only 29% of 

women had good overall social support, 21% reported no/low partner support. Over half 

(57%) were single and not living with the father of the baby. Measures of abuse indicate 

14% were either experiencing abuse or in a situation where they feared abuse. 

Environmental risk factors were also high with 50% reporting unstable housing, 47% 

with transportation problems, one third (33%) reporting some level of food insecurity and 

10% reporting limited phone access. Many women (44%) were experiencing 2-4 of these 

environmental risks at the same time. Several of the risk factors documented in this study 

sample are not typically examined in studies of prenatal care, birth outcomes, or risk of 

depression. Several of the environmental measures (i.e., transportation, food insecurity, 

housing stability) as well as the number of these risks a woman was experiencing were 
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associated with study outcomes to some degree (birth outcomes prior to adjustment and 

depressive symptoms after adjustment).  

 

Public health implications  
  

The findings from this dissertation may have implications for clinical settings and public 

health programs that provide care, guide policy or develop enhanced care programs for 

low-income women. The work of this dissertation is connected to several public health 

goals. Specifically Healthy People 2020 includes objectives focused on increasing the 

prevalence of women getting early prenatal care, increasing the prevalence of women 

getting adequate prenatal care, reducing the prevalence of low birthweight and preterm 

births, and a reducing the prevalence of women affected by postpartum depression (1).  

 

With regard to improving prenatal care attendance, our findings indicate poor social 

support at entry into prenatal care increased risk of getting less than adequate care. This 

association could be reflective of the lack of several components of social support – 

educational support related to prenatal care, instrumental support specific to logistics of 

getting care or addressing barriers to care, emotional support related to the pregnancy. 

Our measure did not provide sufficient detail to determine what aspects of social support 

may be most closely linked to prenatal care adequacy. A better understanding of specific 

support components might identify opportunities for intervention to help address barriers 

to regular prenatal care attendance. Findings from the current study indicate screening for 

social support may be useful to identify women at risk for poor prenatal care attendance. 

Depending on what aspects of social support are impacting prenatal care attendance, this 
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factor may or may not be intervenable. Women with low social support may benefit from 

initiatives to improve social support throughout prenatal care. Several models of prenatal 

care, or enhanced prenatal care such as doulas, group prenatal care (112, 113), and home 

visiting (114) may be potential sources of social support in general or provide support to 

address barriers to care. Further research is needed to determine if these programs are 

associated with improved prenatal care attendance and if social support may play a role.   

 

Our finding that women with elevated depressive symptoms and no/low partner support 

were at increased risk of receiving late care is challenging to link to actionable 

implications for a clinical setting. Women with no/low partner support may have faced 

challenges addressing the pregnancy with a partner prior to starting prenatal care. 

Additionally, for women with depressive symptoms, a partner may have been key for 

addressing logistical challenges with getting into care, particularly in the context of 

depressive symptoms. These findings support public health recommendations to improve 

regular depression screening for adults which may help reduce women entering 

pregnancy with depressive symptoms. However, given the limited contact clinics have 

with women and their partners in a preconception context or during the time between 

pregnancy identification and prenatal care start, identifying opportunities within the 

clinical setting for intervention with regard to the role of partner support is challenging.  

 

With regard to public health goals of reducing poor birth outcomes, the findings of this 

study indicate that depressive symptoms and social support measures may not the most 
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important predictors to examine when focusing on identifying risk factors for poor birth 

outcomes in socially vulnerable, low-income, racially diverse urban populations.  

 

With regard to the Healthy People 2020 goal of reducing the prevalence of women 

affected by postpartum depression, one of the key lessons from our study, is that 

screening prenatally for depressive symptoms could potentially identify over half of the 

women who are at risk for elevated postpartum depressive symptoms. Prior to 2015, 

ACOG recommendations for depression screening in pregnancy or postpartum were 

relatively vague indicating that providers should consider depression screening during or 

after pregnancy. They indicated a lack of evidence to support a firm recommendation for 

universal prenatal or postpartum screening or to recommend how often screening should 

be done (43). In May 2015, ACOG revised their recommendations (33) to indicate that  

clinicians should screen patients at least once during the perinatal period and to closely 

monitor those with current or history of depression or other mood disorders. The ACOG 

Committee Opinion does not make a recommendation for providers to prioritize 

screening in either the prenatal or postpartum period or reference how depressive 

symptoms in either period are associated. In January 2016, the US Preventive Services 

Task Force issued a recommendation statement regarding screening for depression in the 

adult population (34). Included in this statement is the recommendation for depression 

screening during both the prenatal and postpartum periods.  

 

Our study findings of higher prevalence in the prenatal period and the strong association 

between prenatal and postpartum depressive symptoms support these recommendations. 



119 
 

While screening is not sufficient for reducing depression, it is a key first step toward 

identifying women who need further treatment and linking them to the most appropriate 

type of treatment. The new guidelines identify evidence that cognitive behavioral therapy 

improves clinical outcomes in pregnant and postpartum women with depression (34). In 

addition to findings about prevalence of depressive symptoms during the prenatal and 

postpartum periods, our study demonstrated higher depressive symptom levels than found 

in general populations indicating that screening and related interventions may be more 

needed in populations similar to those of this study.  

 

 Additionally, in this study’s low income population, there were unique personal, 

behavioral, and environmental risk factors associated with experiencing depressive 

symptoms at different time periods. Screening for such a comprehensive set of personal, 

behavioral, and environmental risk factors may identify women at increased risk of 

depressive symptoms during pregnancy and/or the postpartum period as well as 

document some of the barriers and challenges they are facing along with depressive 

symptoms. While additional work may be needed to identify the most appropriate 

treatment programs to address elevated depressive symptoms in high risk populations 

such as those in this study sample, incorporating standards for increased screening and 

treatment are supported by the findings of this dissertation.  

 

Future Research 

Findings of this study indicated that poor overall social support was associated with 

increased risk of receiving less than adequate care. Our measure did not provide 
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sufficient detail to determine what aspects of social support may be most closely linked to 

prenatal care adequacy – emotional, instrumental, or educational. Future research 

exploring social support and prenatal care attendance would benefit from more detailed 

measures to determine which aspects of social support are related to prenatal care and the 

level to which those factors are intervenable. 

 

Partner support was associated with late care when combined with depressive symptoms. 

In our study 57% of women were not married or living with the father of the baby and 

21% reported no/low partner support. In our study, a general measure of friend support 

was not independently associated with any outcomes. Future research on support 

mechanisms in samples similar to this one, with high proportions of single women with 

limited partner involvement may need to explore other sources of support in more detail 

as well as identifying key components within partner support understanding where 

women may turn for logistical help addressing barriers to care, advice about care, 

emotional support for their pregnancy.   

 

This dissertation included a set of comprehensive risk factors relevant to the lives of low-

income women. Several of these individual risks, as well as the sum of simultaneous 

risks, were associated with birth outcomes in unadjusted models and were identified as 

independently associated with experiencing either depressive symptoms in either the 

prenatal, postpartum, or during both periods. These measures have the potential to impact 

health and well-being of pregnant and postpartum women and several had relatively high 
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prevalence levels in this study sample. These risks may warrant further exploration in 

studies of perinatal health outcomes.  The association of these risks with depression may 

be important in future research exploring what types of depression treatment work best in 

low-income populations.  
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Appendix A.  Prenatal Risk Overview (PRO) 
 
Lack of telephone access 
When you are at home, how often do you have access to a telephone? 
 

 All the time  Some of the time  Rarely  None of the time 
 
Lack of transportation access 
How often do you have access to transportation? 
 

 All the time  Some of the time  Rarely  None of the time 
 
Food insecurity 
IN THE PAST 12 MONTHS ... 

How often did the food that you bought not last, and you didn’t have money to buy 
more?  

 
 Often  Some times  Never 

 
How often could you not afford to eat balanced meals? 

 
 Often  Some times  Never 

 
How often did you cut the size of your meals or skip meals because there wasn’t 

enough money for food? 
 

 Often  Some times  Never 
 
How often were you hungry but didn’t eat because you couldn’t afford enough food? 
 

 Often  Some times  Never 
 
Housing instability 
IN THE PAST 12 MONTHS . . . 

 
How many months did you live with relatives or friends as a temporary living 

arrangement? 
0   1   2   3   4   5   6   7   8   9   10   11   12 

 
How many nights did you stay in a shelter or other temporary facility? 

___ ___ ___ (0-365) 
 

Are you currently living in a stable housing situation?  
 
 Very Stable  Somewhat stable  Not stable  

 
How concerned are you that you won’t have a place to live when your baby is born? 

 
 Very Concerned  Somewhat concerned  Not concerned 
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Lack of social support 
How many people can you count on in times of need? 

0   1   2   3   4   5   6   7   8   9   10 or more 
 
How many people would be able to take care of your child(ren) for several hours if 

needed? 
0   1   2   3   4   5   6   7   8   9   10 or more 

 
Do you have a boyfriend or husband (or partner)? 
 

 No   Yes  
 

[If yes] How satisfied are you with the way your (boyfriend/husband/partner) lets 
you know what he (she) feels or thinks? 

 
 Very satisfied  Somewhat 

satisfied 
 Somewhat 
unsatisfied 

 Very unsatisfied

 
Are there adults, not including your (boyfriend/husband/partner), with whom you have 
regular talks?  
 

 No   Yes  
 

[If yes] Think about the person you talk with the most. How satisfied are you with 
the talks that you have with this person? 

 
 Very satisfied  Somewhat 

satisfied 
 Somewhat 
unsatisfied 

 Very unsatisfied

 
 
Intimate partner violence and other physical/sexual abuse 
DURING THE 12 MONTHS BEFORE YOU KNEW YOU WERE PREGNANT, were 
you hit, slapped, kicked, or otherwise physically hurt by your 
(boyfriend/husband/partner)? 
 

 Yes   No  
 ... by anyone else 
     Yes   No  

 
SINCE YOU’VE BEEN PREGNANT, have you been hit, slapped, kicked, or otherwise 
physically hurt by your (boyfriend/husband/partner)? 
 

 Yes   No  
 ... by anyone else 
     Yes   No  

 
DURING THE 12 MONTHS BEFORE YOU KNEW YOU WERE PREGNANT, did 
your boyfriend/ husband/partner) force you to have sex?  
 

 Yes   No  
 Did anyone else force you to have sex? 
     Yes   No  
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SINCE YOU HAVE BEEN PREGNANT, has your (boyfriend/husband/partner) forced 
you to have sex? 

 Yes   No  
 Has anyone else forced you to have sex? 
     Yes   No  

 
DURING THE 12 MONTHS BEFORE YOU KNEW YOU WERE PREGNANT, were 
you afraid that your (boyfriend/husband/partner) might hurt you? 
 

 Yes   No  
Have you been afraid that anyone else might hurt you? 
     Yes   No  
 
 

SINCE YOU HAVE BEEN PREGNANT, have you been afraid that your 
(boyfriend/husband/partner) might hurt you? 
 

 Yes   No  
Have you been afraid that anyone else might hurt you? 
     Yes   No  
 

Depression 
OVER THE PAST 2 WEEKS ... 
How often have you been bothered by any of the following problems? 
 

Little interest or pleasure in doing things? 
 

 Not at all  Several days  More than half 
the days 

 Every day or 
nearly every day 

 
Feeling down, depressed, or hopeless? 
 

 Not at all  Several days  More than 
half the days 

 Every day or 
nearly every day 

 
Trouble falling asleep or staying sleep, or sleeping too much? 
 

 Not at all  Several days  More than 
half the days 

 Every day or 
nearly every day 

 
      Feeling tired or having little energy? 

 
 Not at all  Several days  More than 

half the days 
 Every day or 
nearly every day 

 
Poor appetite or overeating? 
 

 Not at all  Several days  More than 
half the days 

 Every day or 
nearly every day 
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Feeling bad about yourself – or that you are a failure or have let yourself or your 
family down? 
 

 Not at all  Several days  More than half 
the days 

 Every day or 
nearly every day 

 
Trouble concentrating on things, such as reading the newspaper or watching 
television? 
 

 Not at all  Several 
days 

 More than half 
the days 

 Every day or 
nearly every day 

 
Moving or speaking so slowly that other people could have noticed? 
 

 Not at all  Several 
days 

 More than half 
the days 

 Every day or 
nearly every day 

 
Being so fidgety or restless that you have been moving around a lot more than usual?  
 

 Not at all  Several 
days 

 More than half 
the days 

 Every day or 
nearly every day 

 
Thoughts that you would be better off dead, or thoughts of hurting yourself? 
 

 Not at all  Several 
days 

 More than half 
the days 

 Every day or 
nearly every day 

 
 
 
Cigarette smoking 
During the month before you knew you were pregnant, how many days a week did you 
smoke all or part of a cigarette?  
Daily (5-7 days/week)  
Less than Daily (1-4 days/week)  
Not at all (0 days)  
 
On the days you smoked cigarettes, how many cigarettes did you smoke per day, on 
average?  
less than1, or 1  
2-5      
6-15 (about 1/2 pack)  
16 or more (about a pack or more)  
 
Since you have known you were pregnant, how many days a week did you smoke all or 
part of a cigarette?  
Daily (5-7 days/week)  
Less than Daily (1-4 days/week)  
Not at all (0 days)  
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On the days you smoked cigarettes, how many cigarettes did you smoke per day, on 
average?  
less than1, or 1  
2-5      
6-15 (about 1/2 pack)  
16 or more (about a pack or more) 
 
Alcohol use 
DURING THE 12 MONTHS BEFORE YOU KNEW YOU WERE PREGNANT... 

On how many days did you drink an alcoholic beverage? 
 

 Daily [260-365 total days or 5-7 days/week or 20-30 days/month] 
 Weekly [50-259 total days or 1-4 days/week or 4-19 days/month] 
 Monthly [12-49 total days or 1-3 days/month] 
 Rarely [1-11 total days] 
 Never [0 days] 

 
On the days that you drank, how many drinks did you usually have each day? 
_____ (Average # drinks per day) 

 
Did you have a feeling of guilt or remorse after drinking? 
 

 Yes   No  
 

Did a friend or family member tell you about things you said or did while you were 
drinking that you could not remember? 
 

 Yes   No  
 

Did you neglect any of your responsibilities because of alcohol use? 
 

 Yes   No  
 

Did you take a drink in the morning when you first got up? 
 

 Yes   No  
 
SINCE YOU HAVE KNOWN YOU WERE PREGNANT, on how many days did you 
drink an alcoholic beverage? 
 

 Daily [5-7 days/week or 20-30 days/month] 
 Weekly [1-4 days/week or 4-19 days/month] 
 Monthly [1-3 days/month] 
 Rarely [Less than once a month] 
 Never [0 days] 
 
On the days that you drank, how many drinks did you usually have each day? 
______(Average # drinks per day) 

 
Drug use 
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DURING THE 12 MONTHS BEFORE YOU KNEW YOU WERE PREGNANT, on 
how many days did you use marijuana or any other drug not prescribed for you by 
your doctor? 

 
 Daily [260-365 total days or 5-7 days/week or 20-30 days/month] 
 Weekly [50-259 total days or 1-4 days/week or 4-19 days/month] 
 Monthly [12-49 total days or 1-3 days/month] 
 Rarely [1-11 total days] 
 Never [0 days] 

 
During the past 12 months have you neglected any of your responsibilities because of 

drug use? 
 

 Yes   No  
 
SINCE YOU HAVE KNOWN YOU WERE PREGNANT, on how many days did you 

use marijuana or any other drug not prescribed for you by your doctor? 
 

 Daily [5-7 days/week or 20-30 days/month] 
 Weekly [1-4 days/week or 4-19 days/month] 
 Monthly [1-3 days/month] 
 Rarely [Less than once a month] 
 Never [0 days] 

 
Legal system involvement 
Do you currently have any legal problems or are you on probation or parole? 
 

 Yes   No  
 
 
Child protection involvement 
Are you currently involved with the child protection system? 
 

 Yes   No  
 

[If no] Have you ever been involved with the child protective system or had 
children removed from your home? 

 
  Yes   No  
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Appendix B.  Postpartum Risk Overview (PPRO) 
 
Housing instability 
During pregnancy or since your baby was born, how many nights did you stay in a shelter 

or other temporary facility? 
___ ___ ___ (0-365) 

 
Are you currently living in a stable housing situation? 

 
 Very Stable  Somewhat stable  Not stable  

 
 
Lack of social support 
How many people can you count on in times of need? 

0   1   2   3   4   5   6   7   8   9   10 or more 
 
How many people would be able to take care of your child(ren) for several hours if 

needed? 
0   1   2   3   4   5   6   7   8   9   10 or more 

 
 
Intimate partner violence and other physical/sexual abuse 
During pregnancy or since your baby was born, have you been hit, slapped, kicked, or 
otherwise physically hurt by your (boyfriend/husband/partner)? 
 

 Yes   No  
 ... by anyone else 
     Yes   No  

 
 
During pregnancy or since your baby was born, has your (boyfriend/husband/partner) 
forced you to have sex? 
 

 Yes   No  
 Has anyone else forced you to have sex? 
     Yes   No  

 
During pregnancy, or since your baby was born have you been afraid that your 
(boyfriend/husband/partner) might hurt you? 
 

 Yes   No  
Have you been afraid that anyone else might hurt you? 
     Yes   No  

Depression 
OVER THE PAST 2 WEEKS ... 
How often have you been bothered by any of the following problems? 
 

Little interest or pleasure in doing things? 
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 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Feeling down, depressed, or hopeless? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Trouble falling asleep or staying sleep, or sleeping too much? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Feeling tired or having little energy? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Poor appetite or overeating? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Feeling bad about yourself – or that you are a failure or have let yourself or your 
family down? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Trouble concentrating on things, such as reading the newspaper or watching 
television? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Moving or speaking so slowly that other people could have noticed? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Being so fidgety or restless that you have been moving around a lot more than usual?  
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 

 
Thoughts that you would be better off dead, or thoughts of hurting yourself or your 
baby? 
 

 Not at all  Several 
days 

 More than 
half the days 

 Every day or 
nearly every day 
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Infant exposure to environmental tobacco smoke 
During the last 30 days, how often did anyone smoke tobacco in your home? 
 ____ days 
 
During the last 30 days, how often did anyone smoke tobacco while your child was in the 
car? 
 ____ days 
 
Alcohol use 
Since your baby was born, on how many days did you drink an alcoholic beverage? 
 

 Daily [5-7 days/week or 20-30 days/month] 
 Weekly 1-4 days/week or 4-19 days/month] 
 Monthly [12-49 total days or 1-3 days/month] 
 Rarely [1-11 total days] 
 Never [0 days] 

 
On the days that you drank, how many drinks did you usually have each day?  
_____ (Average # drinks per day) 

 
 

Drug use 
Since your baby was born, on how many days did you use marijuana or any other drug 
not prescribed for you by your doctor? 
 

 Daily [5-7 days/week or 20-30 days/month] 
 Weekly [1-4 days/week or 4-19 days/month] 
 Monthly [1-3 days/month] 
 Rarely [Less than once a month] 
 Never [0 days] 

 


