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Purpose: The purpose of this study was to assess the association between various risk factors with postpartum depression severity using a large dataset that included variables such as previous mental health status, social factors, societal factors, health care access, and other state-wide or region-specific variables.

Methods: We obtained the most recently available (2016–2017) dataset from the Pregnancy Risk Assessment Monitoring System (PRAMS), which is a dataset compiled by the Centers for Disease Control (CDC) that collects state-specific, population-based data on maternal attitudes and experiences before, during, and shortly after pregnancy from over 73,000 women in 39 states. We utilized a hierarchical linear model to analyze the data across various levels, with a symptom severity scale (0–8) as the dependent variable.

Results: Of the 21 variables included in the final model, nine variables were statistically significant predictors of symptom severity. Statistically significant predictors of increased postpartum depression symptom severity included previous depression diagnosis and depression symptoms during pregnancy, baby not residing with mother, unintentional pregnancy, women with less than a high school degree and more than a college degree, Women Infants Children (WIC) enrollment, and married women. In contrast to these other factors, attendance at a postpartum follow up appointment was associated with significantly increased symptom severity. Age revealed an inverted curve in predicting postpartum symptom severity.

Conclusions: There was no significant difference in symptom severity scores across the 39 participating states. Most notably, postpartum depression symptom severity was associated with previous depression diagnosis and previous symptom severity, but our results also reveal novel social and education factors that contribute to the support and well-being of the mother and child.
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INTRODUCTION

According to the Centers for Disease Control and Prevention (CDC), about 1 in 9 women experience symptoms of postpartum depression (PPD) after the birth of a child (1). As such, postpartum depression should be considered an important area of study in the basic biomedical and clinical research communities. However, the classification of PPD as a mental health disorder that is unique from Major Depressive Disorder is controversial; and thus there has been very little research investigating its unique etiology or risk factors. Literature on postpartum depression shows a correlation between stress and the likelihood of being diagnosed, although the source of that stress can vary. Previous studies have shown IPV (intimate partner violence) (2–9), being unmarried, unwanted pregnancy (4, 6, 7, 9–11), and prenatal anxiety or depression to be significant risk factors for PPD. In contrast, factors like social support (12, 13), being older (4, 6, 8, 9, 11, 13–17) achieving higher levels of education (4, 6, 11, 13, 15, 17), and a higher income (4, 6, 8, 9, 14) have been shown to be protective factors. Surprisingly, only 0.2% of basic biomedical research in the field of depression mentions postpartum mood disorders.

Similarly, the current diagnostic systems used by the American Psychiatric Association and the World Health Organization do not consider PPD a distinct mental health disorder, but rather part of a subtype of major depressive disorder (MDD). In the DSM-5, major depressive disorder includes a subset classified as “a major depressive episode with peripartum onset” which is defined as onset of symptoms during pregnancy and/or the first 4 weeks postpartum, therefore including both peripartum and postpartum depression (18). Notably, this is an improvement from the DSM-IV, which did not include the onset of depression during pregnancy. In the United States, however, mothers are not screened for PPD until their first and only 6-week postpartum follow-up appointment with their obstetrician, which presents a barrier to timely care and prevention, but also our understanding of the factors that predict the risk and severity of PPD is relatively limited. The importance of studying state level variables in predicting PPD symptom severity stems from the accessibility of healthcare providers (measured by providers per capita) (19), in addition to the Medicaid threshold for pregnant women and adult/parent caretaker in each state (20). With this research project, we hypothesized that social and societal factors, as well as access to medical care and insurance may contribute to the severity of postpartum depression symptoms in women across the US in a region specific manner. To examine this, we used the most recently available dataset of the Pregnancy Risk Assessment Monitoring System, or PRAMS, from 2016 to 2017. This dataset is compiled by the CDC from women via a questionnaire sent by mail 3–4 months after a mother's delivery date. The data from PRAMS is used to document issues impacting adverse birth outcomes, but also includes questions about postpartum mental health. The dataset includes responses from over 73,000 women in 39 states.



MATERIALS AND METHODS

A hierarchical linear model was utilized to analyze postpartum depression severity and its association with variables collected from the PRAMS dataset. This dataset is compiled from women via a questionnaire sent by mail 3–4 months after a mother's delivery date. The data from PRAMS is used to document variables impacting adverse birth outcomes, but also includes questions about postpartum mental health. The dataset includes responses from over 73,000 women in 39 states. The dataset used was reviewed and deemed exempt from IRB at the University of Delaware as all personal information had been de-identified prior to receiving the dataset from the CDC.

We also sought to determine how variables at the state level might affect PPD risk factors for individual women. We analyzed the healthcare provider data by categorizing the providers based on specialties to determine how many would be accessible specifically to pregnant women. Specialties included psychiatrist, psychologist, family/marriage counselors, and mental health counselors. Medicaid cutoff data was specifically organized into thresholds for pregnant women and thresholds for adult/parent caretaker. These variables were added to the dataset using data from reports by The Henry J. Kaiser Family Foundation and U.S. Department of Health and Human Services, Health Resources and Services Administration, and the National Center for Health Workforce Analysis.

Variables at the lower level of our analysis include a variety of demographic variables as well as variables related to health care utilization, prior depression, and stress. These variables included mother's age (M = 29.46, SD = 5.79), mother's race (57.8% white, 19.1% black, 23.1% other) household income (M = 6.62, SD = 4.542), whether the baby lived with the mother at the time of survey (95.3% responded yes), prior depression diagnosis (13.9% has prior diagnosis), infant mortality (0.5% mortality), pregnancy intendedness, marital status (40.1% unmarried, 59.9% married), attendance at a postpartum checkup (87.9% attended), mother's education level (M = college or more), whether the mother reported smoking (88.9% reported no), number of previous births (M = 1.01, SD = 1.061), paternity acknowledgment (26.7% yes, 17.6% no, 55.7% no data), length of baby's hospital stay (M = 0.649 days, SD = 0.993) number of dependents (M = 2.97,SD = 1.416), prenatal care quality, whether the mother reported breastfeeding (78.8% did breastfeed, 19.1% did not), and WIC enrollment (39.5% enrolled). Special Supplemental Nutrition Program or Women, Infants, Children (WIC) is a government supported program in the United States that aims to protect the health of lower income women, infants and children up to age 5 who may be at nutritional risk. This program provides nutritious foods, nutrition education and supplement diets as well as access to other health and social services (21).

The dependent variable was PPD symptom severity, which was determined by taking two of the PRAMS questions about depression and anhedonia and combining them to generate a single postpartum depression symptom severity score. These two questions were, “Since your new baby was born, how often have you felt down, depressed, or hopeless?” and “Since your new baby was born, how often have you had little interest or little pleasure in doing things you usually enjoyed?” Each utilized a 5 point Likert scale where 0 is never and 4 is always, thus combining the score from these two questions resulted in a symptom severity scale ranging from 0 to 8, where 0 is no symptoms at all and 8 is the most severe symptoms. The results from the first hierarchical linear model including state level and lower level variables reflected no significant effect on postpartum symptom severity, therefore state level variables were removed from the final model. This final hierarchical linear model included 21 predictor variables listed in Table 1. The estimates (regression coefficients) at the individual level for each of these variables are listed in Table 1 in order of overall effect size. Significant estimates (with an α = 0.0005) of factors is indicated by an asterisks, and the p-value is listed.


Table 1. Predictors observed. Listed are the 22 variables observed of which 9 (indicated with *) were found to be significant predictors of symptom severity.
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RESULTS

The frequency distribution for our symptom severity scale revealed that 29.5% of women scored a 0, while 0.5% scored an 8 (Figure 1). To put this into perspective, 1 in 200 new mothers were experiencing severe postpartum depression symptoms at the time of the survey.


[image: Figure 1]
FIGURE 1. Distribution of symptom severity scores across PRAMS respondents.


At the upper or state level, differences in symptom severity were accounted for by only 0.56% of the variance, and contrary to our hypothesis, none of the state-level variables (including the medicaid cut off rates and the number of mental health care providers per capita) improved our model, and so these variables were not included in the final or subsequent analyses.

At the lower level of our modeling, having depression symptoms during pregnancy was associated with a 1.58 point increase in the symptom severity of postpartum depression, the largest effect size and greatest predictor in our model. Similarly, having a depression diagnosis prior to pregnancy was associated with a 0.58 point increase in symptom severity (Figure 2).


[image: Figure 2]
FIGURE 2. Postpartum symptom severity based on response to previous depression diagnosis and depressive symptoms during pregnancy.


Other social and personal factors analyzed at the lower level of our model also accounted for the difference in postpartum symptom severity. Specifically, if the infant is not residing with the mother, it was associated with a 0.96 point increase in symptom severity. Moreover, reporting the pregnancy as “unwanted” or having been “wanted later” was associated with a 0.30 point increase in postpartum depression symptom severity compared to women who reported their pregnancy as “wanted now” or had “desired having it sooner.” Being married was associated with a 0.20 increase in symptom severity, as compared to unmarried women. Attending postpartum checkups was also associated with a 0.13 point increase in symptom severity. Participation in the Women, Infant's, and Children's Nutritional Program (WIC), which is available to mothers who qualify based on low income, was associated with a 0.09 point increase in postpartum depression severity. Maternal education was also a significant predictor (0.08), with women at the highest and the lowest levels of education exhibiting fewer symptoms of postpartum depression (Figure 3).
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FIGURE 3. Postpartum symptom severity by education level as reported by PRAMS respondents.


In contrast to the other factors analyzed, there was a negative association between age and symptom severity with a decrease of 0.0098 points. Interestingly, in this model, race and household income were not predictors of postpartum depression symptom severity, regardless of previous literature that has identified such an association. A full list of lower level variables and their effect sizes can be found in Table 1.



DISCUSSION

The current analysis of the PRAMS dataset considered the various state-specific, social, socioeconomic, and previous depression as risk factors for postpartum depression severity in the United States. This analysis is unique in the number and variety of important variables considered in the risk of postpartum depression, as well as the use of the most recently available PRAMS data set. Our analysis revealed that only 29.5% of women surveyed experienced no symptoms of PPD or changes in postpartum mood. Thus, our analysis revealed that 70.5% of women surveyed experienced some change in mood during the postpartum period. First these numbers are similar to other reports that indicate ~60% of women experience some change in mood postpartum, 20% of whom go on to be diagnosed with PPD (22, 23). In the current analysis, 21.9% of women experienced moderate (score = 4/8) to severe (score = 8/8) levels of PPD symptoms, which is a large number of the women surveyed, highlighting the importance of research examining the causes of PPD. Similar to previous findings, the strongest predictor of postpartum symptom severity occurred if a mother had ever received a prior depression diagnosis or if she had experienced depression symptoms during pregnancy. These two factors predicted postpartum depression severity to a similar degree (p < 0.001). The latter highlights the importance of considering and including symptoms during pregnancy in the diagnosis of postpartum depression. This finding also suggests that the general neurobiological or physiological factors that increase one's risk of depression in general, also contributes to the subsequent risk of postpartum depression after birth. These data are in line with and replicate previous findings of the same nature, indicating that previous episodes of depression, a depression diagnosis, or depressive symptom particularly during the third trimester significantly increase the risk of postpartum depression (4–6, 8–10, 14, 24). Moreover, these data support the current classification of PPD as a subset or type of Major Depressive Disorder.

The present study also observed a number of personal and social characteristics as potential risk factors for postpartum depression. Particularly, education level was associated with less severe postpartum symptoms at the lowest and highest levels of education. In prior studies which tested for educational differences contributing to PPD, it was found that there was a consistent negative association between education and PPD symptom prevalence indicating that greater education is associated with a decrease in PPD symptom severity (6, 11, 17, 23, 25). This finding of lower levels of education being associated with decrease symptom severity was surprising but may be due to the distribution of PRAMS respondents−3% of respondents had less than a high school degree while 33.7% had the highest levels of education (college or more). The lack of participants at the lowest level of education may not accurately represent the prevalence of PPD symptom severity among the lowest education level. The current analysis revealed that married women (59.9% of women surveyed) were more likely to report postpartum symptoms than unmarried women (40% of women surveyed), a finding that is consistent with a previous finding using an earlier PRAMS dataset from 2009 to 2011 in which 56.2% of women reported being unmarried and 43.8% of women reported being married (10, 17). These other investigations also indicate that increased relationship stress is a predictor of postpartum depression severity, while decreased relationship stress is a protective factor in the risk of postpartum depression (26) and thus should be considered in the interpretation of these current results as well.

In the present study we observed that age was associated with postpartum symptom severity, younger women reported more postpartum symptoms than older women with a notable decrease in symptom severity with every 10 years of age which replicates similar previous findings (Figure 4) (2, 4, 6, 9, 13, 15, 17). This finding suggests age may be an important risk factor for postpartum depression and younger mothers in particular should be screened for PPD.


[image: Figure 4]
FIGURE 4. Average symptom severity of PRAMS respondents across age of respondent.


Consistent with previous literature, WIC enrollment was associated with a slight increase in symptom severity (3, 8, 16). Previous work has indicated women enrolled in WIC or women who are WIC eligible are more likely to experience PPD compared to non-eligible women and suggests that WIC enrollment itself may not be a risk factor for PPD but rather WIC eligibility or experiencing poverty itself may lead to increased PPD risk (7). Moreover, the current results found that symptom severity was elevated when the infant did not reside with the mother and when pregnancy was unintended which replicated previous findings (3, 4, 6, 7, 10, 27), and may relate to the inability of the mother to effectively bond with her new infant in these situations.

Unexpectedly, the present analysis revealed that women who attended their 6 week postpartum appointment reported increased postpartum severity. Although this was a surprising finding, it may be that women who attended and were assessed for PPD at this check in were more likely to recognize their symptoms than women who did not attend their 6 week check in. It is important to note that in the US it is common that women receive only one check in appointment at 6 weeks postpartum. Although the 6 week appointment is beneficial to assess for PPD symptoms, this single 6 week check-in and lack of structured interviews with women postpartum is limiting for research purposes and overall potentially detrimental to women's mental health postpartum.

We predicted that taking into account state level variables such as the mental health care providers per capita and Medicaid cut off rates would reveal regional differences in postpartum depression risk factors. Analysis of the state level variables did not reveal a significant correlation between postpartum risk factors and certain areas of the country. It is possible that these effects were due to the fact that stressors which cause postpartum symptoms such as education level, SES, and marital status are not unique to one particular location. Regardless of location, women can experience the same type of hardships which in turn can exacerbate postpartum symptoms.

It is recognized that other factors not observed in the present analysis may play a role in the development of PPD and may include other etiological or biological factors, levels of social support and individual psychological and coping mechanisms. Future datasets should examine women during pregnancy and postpartum for a more comprehensive understanding of the development and risk factors for postpartum depression. Overall, the results of the present study support the future implementation of a more integrated approach to assessing women at risk for PPD by screening women throughout pregnancy for risk factors to maximize intervention success.
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