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Introduction

Postpartum depression is defined as a major depressive episode that is
temporally associated with childbirth, having onset generally within four weeks of
delivery and lasting up to one year postpartum. Affecting 12-17% of women, it is
an important maternal and child health concern and early recognition of
symptoms can help prevent adverse health outcomes for mother and child.

Several studies have identified risk factors for postpartum depression but
few of these studies have used population-based data. Utilizing population-based
data may provide additional information about identified risk factors and increase
generalizability to other communities and states. Better data on risk factors can
improve early recognition and screening for postpartum depressive symptoms
and, ultimately, improve health outcomes for mothers, children and families.

This study had three objectives. The first was to determine the prevalence
of postpartum depressive symptoms among Oregon women by risk factors that
were selected from prior literature and studies. The second objective was to
determine which of the risk factors selected based on prior literature were
significant in this sample of Oregon women through multivariate analysis.
Finally, the third objective was to evaluate the relationship of individual race and

ethnic groups and income on postpartum depressive symptoms.

Methods

Vi



This cross-sectional study utilized the Oregon Pregnancy Risk Assessment
Monitoring System (PRAMS) 2004 data; the statistical software STATA (version
8.2) was used for data analysis. Data analysis included descriptive statistics,
bivariate and multivariate logistic regression. A backward progression model was
followed and variables were removed one at a time based on highest insignificant
p-values >0.05. For 2004, a total of 2,814 surveys were sent and 1,968 completed
surveys were returned, for an unweighted response rate of 69.9% and a weighted
response of 74.8%.

Results

The prevalence of postpartum depressive symptoms among Oregon
women was 13.2%. In multivariate logistic regression, the following risk factors
were statistically significant: Asian/Pacific Islander race/ethnicity (ORa 1.90; 95%
Cl 1.16, 3.13), maternal pre-pregnancy body mass index >25 m/kg® (ORa 1.70;
95% CI 1.07, 2.70), partner-related stress (ORa 3.44; 95% CI 2.14, 5.54) income
level <49% FPL (ORa 3.01; 95% CI 1.53, 5.93) and insufficient dental care (ORa
1.93; 95% CI 1.08, 3.45).

Conclusion

The results for objective 1 found that the prevalence of postpartum
depressive symptoms in Oregon was 13.2% and was similar to other estimates.
Obijective 2 found that three of the risk factors for postpartum depressive
symptoms among Oregon women were similar to what has been found in prior
literature: maternal pre-pregnancy BMI > 25 m/kg?, partner-related stress and low

income. Objective 3 found that only the odds ratio for Asian/Pacific Islander

vii



women (compared to Non-Hispanic White women) was significant, after
adjusting for income, maternal pre-pregnancy BMI, insufficient dental care and
partner-related stress.

There have been few studies evaluating the relationship between
Asian/Pacific Islander women and postpartum depression. Qualitative studies of
Chinese, Korean and Japanese women and PPD done abroad suggest that there
may be cultural factors contributing to postpartum depressive symptoms among
Asian women. Further epidemiological research that includes identifying and
understanding culturally relevant risk factors for Asian and Pacific Islander
women would provide additional information to improve targeted screening and
intervention. With a better understanding of risk factors in this population of
women, public health recommendations can be made for improved screening,
thereby improving the experience for new mothers and preventing adverse

outcomes for Oregon women, children and families.

KEY WORDS: Postpartum Depression, Postpartum Depressive Symptoms,

Asian/Pacific Islander, Race and Ethnicity, Depression, Asian
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Introduction

This study investigates the prevalence and risk factors for postpartum
depressive symptoms among Oregon women. The background section provides a
review of postpartum depression including how it is defined, the prevalence,
potential causes and associated factors, predictors, screening and treatment, as
well as a general overview of the database used in this study, the Oregon
Pregnancy Risk Assessment Monitoring System (PRAMS).

Postpartum depression is a clinical diagnosis that must be made by a
physician. According to the Diagnostic and Statistical Manual of Mental
Disorders (DSM-1V), postpartum depression is defined as a major depressive
disorder episode occurring within 4 weeks of a live childbirth (1). A diagnosis of
major depression includes at least five of the following symptoms within a two-
week period: depressed mood, decreased interest, weight loss, insomnia or
hypersomnia, psychomotor agitation, fatigue or loss of energy, feelings of
worthlessness or inappropriate guilt, diminished ability to concentrate, and/or
recurrent thoughts of death (1). Three common instruments to screen for
postpartum depression that will be discussed in the background and significance
section include the Edinburgh Postnatal Depression Scale (EPDS), the Postpartum
Depression Screening Scale (PDSS), and the Postpartum Depression Predictors
Inventory-Revised (PDPI-R).

Oregon PRAMS includes two questions asking women about postpartum
depressive symptoms, which address two of the above criteria: depressed mood

and decreased interest. The two questions are: “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?” According to Whooley and colleagues, the following two questions
“during the past month, have you often been bothered by feeling down, depressed,
or hopeless?” and “during the past month, have you often been bothered by little
interest or pleasure in doing things?” had similar sensitivity and specificity to
using validated tools for diagnosing major depression (2). This finding suggests
that women experiencing postpartum depressive symptoms are likely
experiencing postpartum depression. Yet, technically postpartum depression is a
diagnosis that must be made by a physician and postpartum depressive symptoms
are what women report. Therefore, the outcome for this study will be referred to
as postpartum depressive symptoms. Literature that is cited in this study includes
either postpartum depression or postpartum depressive symptoms as the outcome.
In this study, the two will be referred to distinctly but based on the study by
Whooley and colleagues, are likely representing the same women. Furthermore,
some studies use the term “self-reported depressive symptoms” rather than
postpartum depressive symptoms however the two are synonymous and refer to
the same outcome. Mood disorders that will be discussed will be referred to by
the following acronyms: postpartum blues (PPB), postpartum depression (PPD),
postpartum psychosis (PPP), postpartum depressive symptoms (PDS) and major

depressive disorder (MDD).



Background and Significance

Definition

Women can experience three types of postpartum mental illness after
childbirth: postpartum blues (PPB), postpartum depression (PPD), and postpartum
psychosis (PPP). Experienced by more than 50% of women who have given birth,
PPB consists of transient feelings of mild sadness, including tearfulness as well as
periods of anxiety, irritability alternating with periods of happiness (3). Feelings
associated with PPB may last three to seven days but usually subside by two
weeks after delivery (3, 4).

The prevalence of PPD varies in the literature and can be wide, as low as
5% and as high as 25% and likely reflects measurement criteria differences, what
type of screening is used (i.e., self-report, clinical interview, physician diagnosis),
when screening occurs, and different study designs (5). Prevalence rates also vary
depending on the population being studied. For example, the prevalence varies
between countries and can be as low as 4.4% and as high as 73.7% (5). Again,
this variation may be due to differences in measurement techniques, sampling
methodologies, socio-demographic factors and cultural diversity. For example,
Segre et al. found, when adjusting for race/ethnicity, education, age and marital
status, women living in the lowest income groups (<$10,000) had a prevalence of
PPD that was 20% while women in the highest income group (>=$70,000 per
year) had a 7.5% prevalence of PPD. Huang et al. found that the prevalence of
depressive symptoms varied significantly between different race/ethnic groups

and whether a woman was born in the U.S. or abroad (6).



Studies done in the U.S. have found a fairly consistent prevalence of PPD
between 12-17% (3, 7-16). For example, a recent secondary analysis of data from
a birth cohort found that women had a prevalence of PDS of approximately 16.9%
(17). A cross-sectional study using a self-reported screening tool found that out of
4,332 postpartum participants, approximately 12% of women in the sample were
clinically depressed (18). Based on the most recent meta-analysis (conducted in
1996 and including 59 studies) evaluating prevalence of PPD, O’Hara and
colleagues found an overall prevalence of PPD at 13% (19).

According to the DSM-1V, PPD is a major depressive disorder (MDD)
episode associated with childbirth that generally has onset within four weeks of
delivery and can last up to 1 year (1). Some studies suggest that PPD can extend
beyond this time frame, even into the toddler years (20, 21). For most women,
symptoms of PPD include crying, mood swings, anhedonia, and recurring
thoughts of death along with changes in appetite, sleep, and body weight beyond
what is considered normal after childbirth. Other common symptoms include
guilt, anxiety, agitation, and difficulty with concentration (1, 7, 20-22).

Although the DSM-1V has developed a definition for PPD, the reality and
clinical application of this definition is less clear. There is considerable discussion
in the literature regarding the uniqueness of PPD and whether it warrants study
that is different from non-pregnancy related MDD. Hendrick and colleagues state
that there is difficulty in determining the etiology of PPD due to the
“heterogeneity” of the syndrome; that is whether depression arising postpartum

might be etiologically different from depression arising 3 months after or whether



it is a continuation of depression during or before pregnancy (23). Whiffen states
that there is little empirical work assessing similarities and differences between
PPD and non-pregnancy related MDD. In her opinion, the central difference
between PPD and non-pregnancy related MDD seems to be symptom severity but
she believes that what might be true for non-pregnancy related MDD might also
be true for PPD (24). A recent study by Bernstein and colleagues evaluated the
clinical features of PPD and non-pregnancy related MDD by evaluating core
depressive symptoms between two groups of females that were matched on the
basis of age and all met DSM-1V criteria for non-psychotic MDD (25). Among
women with PPD, sad mood was less prominent, while psychomotor symptoms
(restlessness and agitation) and impaired concentration and decision-making were
most prominent. The authors suggest that the milder symptoms of sad mood may
be related to the fact that birth (and having the baby) may reduce suicidal ideation
and mute what would have been severe sadness; that perhaps the “symptoms of
MDD can shift because of external realities” (25). Another study argued that there
is a difference between non-pregnancy related MDD and PPD based on the
finding that women with PPD with a history of non-pregnancy related MDD were
at increased for further non-pregnancy related MDD, but patients for whom the
episode of PPD was the first experience with depression were at increased risk for
further episodes of PPD but not for non-pregnancy related MDD (26). The
authors conclude that two types of PPD may exist: one that begins in the
postpartum and one that is a recurrence or continuation of a previous non-

pregnancy related MDD (23, 26). For the purpose of this study, PPD will be



considered a unique entity given that only pregnancy related depression is
assessed with PRAMS 2004 data.

The last postpartum mental illness is PPP. Often a manifestation of bipolar
disorder, PPP occurs in only 0.1% of women but is the most serious psychiatric
illness associated with childbirth (22). Onset is usually within the first four weeks
of delivery and the symptoms can be very severe including abnormal behavior
such as confusion, hallucinations, delusions and suicidal or homicidal ideation (9,
12,22, 27). PPP is rare, but it is considered a medical emergency. Of women who
develop PPP, five percent will commit suicide and four percent will commit
infanticide. Fifty percent of women with PPP will have a recurrence in subsequent
pregnancies (27).

Biological Causes

Researchers have not clearly established the biological causes of PPD.
Some studies posit that the onset of depression may be related to the rapid decline
in reproductive hormone levels after delivery (11). Several hormones have been
investigated including estrogen, progesterone, thyroid hormones, pituitary
hormones and cortisol (28). In one study, women with a history of PPD were
more sensitive to the withdrawal of these hormones (29). Two other studies have
reported a decrease in postpartum depressive symptoms with estrogen
supplementation; unfortunately, these studies had very small sample sizes and had
problems with confounding (30, 31). Other studies have demonstrated conflicting
information and found no significant difference in the magnitude of change of

estrogen from late pregnancy to the immediate postpartum period in depressed



and non-depressed women (32, 33). Furthermore, studies of PPD in women who
have not given birth challenge the hormonal theories. For example, there are links
between PPD and miscarriage, abortion, and adoption (22, 34). Specifically,
depressive symptoms increase in the early weeks following miscarriage; this
association was strongly influenced by a women’s number of living children,
length of gestation at loss, and attitude toward pregnancy (34). Determining the
biological cause would be helpful and continues to be researched.

Non-Biologic Risk Factors for PPD

Another area of research has focused on the association between PPD and
women’s social and environmental factors. In 2001, a meta-analysis including 84
studies found that the following factors were associated with an increased risk of
postpartum depression: having a history of depression or depression during
pregnancy, lower self-esteem, increased life stress, decreased social support, a
difficult marital relationship and an infant considered to have a difficult
temperment (14). Other factors found to be associated with an increased risk for
PPD included being unmarried, living at lower socioeconomic status and having
an unplanned or unwanted pregnancy (14). Similarly, according to several other
studies, women with a lower income, less education, Medicaid, and who were
overweight or obese were at increased risk for PPD (10-13, 15, 35-37). According
to one study, women with annual incomes less than $10,000 had four times higher
prevalence of depression when compared to women with annual incomes greater
than $70,000 (18). Prenatal stress may be instigated by social factors but may lead

to greater prevalence of PPD due to biological factors. There are brain receptors



that operate in balance to coordinate the stress-response and variants in these
receptor genes have been characterized and associated with stress-related
disorders, including depression (80). Therefore, compounded with social factors,
increased stress may have a biologic influence for the development of PPD in
certain women. Being a single mother may add to increased prenatal stress
because she has fewer resources to draw upon to manage the transition to
motherhood (14). A higher education level may be associated with less PPD
because a woman may have a greater sense of self-achievement and social
networks, which in turn improves her self-esteem (36). Improved self-esteem may
counteract the negative effects of other life stressors (14). One study found that
adolescent mothers were at higher risk for PPD, and due to the fact that younger
women may have less experience with transition, acquiring new roles, appropriate
coping skills and finding resources as compared to older women (36). An
unwanted or unplanned pregnancy may increase the risk of PPD because women
with planned pregnancies are likely to have better social support, feel more
prepared for parenthood and more financially stable (36). A recent study using
PRAMS data from Utah found that women who were obese or overweight had an
increased risk of PDS. These women may have pre-existing negative body image
and lower self-esteem, contributing to increased depression (37). Women with a
history of depression may be more vulnerable to developing depression and
therefore at higher risk for PPD. This risk for depression in general may be
biological or genetic (38). Depression during pregnancy has been found to be

related to PPD; however, the distinction between depression during pregnancy



and PPD is unclear and the environmental social risk factors are likely very
similar for women experiencing depression during pregnancy and PPD (39).
Furthermore, depression during pregnancy as a risk factor may not be useful
because it is unclear at which point during pregnancy depressive symptoms are
the most predictive of PPD (39). Race and ethnicity has been suggested as a risk
factor for PPD; however, studies evaluating Blacks and Hispanics have found that
when adjusting for socio-economic status, this risk is no longer significant (40).
Factors that increase PDS among Blacks and Hispanics include social stress, lack
of social support, lower income and not being married. Information about other
subgroups is much more limited (41). According to some studies, the most
common reasons Asian women report feeling PDS were associated with in-law
conflict, marital dissatisfaction, perception of mental disorders as a weakness,
expectation that motherhood will increase these symptoms, and difference in
expression of symptoms (42-46, 47).

Importance of Early Recognition

PPD has been recognized as an important maternal and child health
concern because it can have adverse outcomes for both mother and child (14).
Mothers with PPD are not only suffering at the time of their depression but are at
greater risk of developing depression later in life or having another episode of
PPD (11). A Swedish study found that women with a history of PPD were
approximately six times more likely to have recurrent depressive symptoms,
compared to those without PPD (48). Moderate to severe PPD in women can

impair maternal-infant bonding, and has been associated with attachment



insecurity, social interaction difficulties and general cognitive and emotional
development problems (11, 20). For example, PPD has been associated with a
mother’s decreased initiation of important childcare measures, such as consistent
car seat usage and taking children to well-child visits (49). The children of women
who had PPD three months after childbirth had more intellectual and cognitive
problems compared to other children, including lowered 1Q scores, attention
problems and difficulties with math reasoning (50, 51). Furthermore, there is an
inverse relationship between depressive symptoms and breastfeeding at six weeks
postpartum such that more depressive symptoms make it less likely the woman
will breastfeed her infant (4). This relationship may be important given that
breastfeeding has been shown to have benefits on the overall health of the infant
4).

In order to provide timely and tailored anticipatory guidance about
important parenting practices and make appropriate treatment referrals for
women, health care providers must identify women experiencing PPD; however,
more than fifty percent of women with PPD go undiagnosed by a physician (20).
Identifying and diagnosing this mental illness is difficult for several reasons.
First, many women experience a difficult period of adjustment after having a baby
and may not recognize the severity of depression symptoms (7). Second, during
the immediate postpartum period, when a woman is at highest risk for depression,
she may have minimal contact with her primary care doctor. For example, a
postpartum follow-up with an obstetrician is typically six weeks following birth;

the focus of this appointment is on the infant and may not include psychiatric
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screening of the woman for PPD. Often, a woman’s only physician contact
following a birth will be with her infant’s pediatrician who may not be trained to
inquire or identify symptoms of depression. Third, the social stigma of PPD often
prevents women from seeking help. Often, the socio-cultural connotations of
motherhood, as well as the social pressure she feels from others and society to be
happy make it difficult for the mother to recognize her symptoms as depression:
she may interpret her psychological state in moral terms, and feel ashamed or
guilty because she is having depressive feelings at a time of life that she feels
should be joyful (10).
Screening

Research has shown that PPD symptoms generally occur within two to
four weeks after childbirth and are most frequently recognized by a primary care
health provider: obstetricians, pediatricians, family practitioners, nurse-midwives,
or nurse-practitioners (52-55). Unfortunately, over 50% of women with PPD
remain undiagnosed (54). There are approximately twelve instruments for PPD
clinical screening. Three popular instruments include the Edinburgh Postnatal
Depression Scale (EPDS), the Postpartum Depression Screening Scale (PDSS),
and the Postpartum Depression Predictors Inventory-Revised (PDPI-R)
(22,56,57). The Edinburgh Postnatal Depression Scale (EPDS) is a self-
administered ten-item scale developed in England and is the most commonly used
worldwide and in the U.S. to assist primary care health professionals in detecting
PPD. It is available in many languages, and has cross-cultural validity (56). The

PDSS is a 35-item questionnaire that measures the severity and type of
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postpartum depressive symptoms (57). The PDPI-R evaluates risk factors
identified in the 2001 meta-analysis described above (14, 22). All three assess the
following factors: the ability to laugh; ability to anticipate with pleasure;
unnecessary blaming of oneself; worry and anxiety; fear and panic; feeling
overwhelmed; difficulty sleeping because of unhappiness; sadness and misery;
crying; eating disturbances; insecurity; mental confusion; loss of self; guilt and
shame and suicidal/homicidal ideation. Symptom identification using these
instruments does not necessarily indicate a woman meets criteria for a diagnosis
of PPD but the instruments serve to identify a woman who is at risk and may need
more evaluation (22, 57, 58). These tools are extremely useful in identifying
women at risk for PPD. As mentioned before, even having two questions
addressing mood and interest level can be sufficient in identifying women at risk
for PPD and therefore screening can be done very efficiently.
Treatment

Recommended treatment for PPD consists of three main approaches:
individual counseling, pharmacotherapy and support groups. Pharmacotherapy for
women with PPD typically involves the antidepressants, selective serotonin
reuptake inhibitors (SSRI), because of their relatively low side effects and
toxicity. According to the American Academy of Pediatrics (AAP),
antidepressants are excreted in breast milk and there is a risk of exposure for the
infant (59). The long-term effects of these medications on infants is impossible to
predict, however no published studies report any adverse effects of breast-fed

infants whose mothers were treated with SSRI medications (29, 59). The benefit
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of using pharmacotherapy is determined by the severity of the depression and is a
discussion between the woman and her physician (29). The long-term
consequences of depression may outweigh the undetected long-term
consequences of antidepressant use. As a complement to individual treatment,
peer-led support group therapy is effective in reducing symptoms of PPD (57).
Support groups help women reduce isolation and loneliness, normalize the
experience of PPD, develop a support system that understands the unique
challenges of new motherhood, and improve symptoms (57).

Role of Primary Care Providers

Although obstetricians are deeply involved in prenatal care and birth of
the baby, they may be less likely to detect PPD because they only see women for
a single visit, usually four to six weeks postpartum (57). Family physicians and
pediatricians may be better situated to detect PPD (55). Well-child visits by these
clinicians provide ongoing and consistent contact with women at important time
intervals since current recommendations suggest 4-6 visits in the first year (54).
The American Academy of Pediatrics recommends the following for first year
well-child exams; 2 weeks, 4 weeks, 2 months, 4 months, 6 months, 9 months and
1 year. These visits provide ample opportunity for pediatric physicians to screen
women. Pediatric settings actively screening for PPD demonstrate a significant
increase in documentation of depressive symptoms during well-child visits in the
first year (52).

In pediatric settings, barriers for PPD screening arise because the mother

is not an identified patient and/or there are several well-child issues to cover
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during the limited time of a visit (53). Pediatrician knowledge of PPD is also a
considerable barrier: half of pediatricians reported little or no education about
PPD and half underestimated the overall incidence of PPD (53). One study
examined self-reported practice in recognizing and treating PPD, and included 98
pediatric health care providers. Greater than 85% of providers felt it was their
responsibility to recognize PPD, but only half felt confident in doing so and less
than 10% reported asking mothers about depression or using a screening tool (60).
Barriers identified by pediatricians for PPD screening include: insufficient time
for an adequate history, education and counseling, insufficient training and
knowledge to diagnose, counsel or treat a woman with PPD, unsure where to refer
women, and insufficient community resources for mental health care (54). Also,
healthcare insurance regulations frequently block pediatricians from referring
mothers directly to mental health providers (52).

Family physicians may provide more reliable screening, diagnosis and
treatment of PPD because they are more trained to consider the family
environment of both mother and child than obstetricians and even pediatricians
(54, 57). A survey of 362 family physicians in Washington found that seventy-
percent “always or often” screened for PPD at postpartum gynecologic exams and
forty-six percent “always or often” screened mothers for PPD at well-child visits.
Of those who did screen, thirty-six percent reported using a validated tool, with

half using a tool specifically designed to detect PPD (55).
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PRAMS

PRAMS and PPD

Many states collect PRAMS data, but only some include questions useful

for identifying risk factors associated with PDS; therefore, literature using

PRAMS data includes three state reports and two studies. The three reports

include two individual state reports (Oklahoma and Michigan) and a compiled

CDC report from seven states. Different states utilizing PRAMS have asked

different questions about PDS (table 1).

‘ Table 1: PRAMS Postpartum Depression questions for Oklahoma, Michigan and Oregon

State

Depression Questions

Oklahoma

In the months after your delivery would you
say you were 1) not depressed at all, 2) slightly
depressed, 3) moderately depressed, 4) very
depressed; or 5) very depressed and had to get
help

Michigan

In the months after your delivery, would you
say that for 2 weeks or more you were a) not
depressed at all, b) a little depressed, c)
moderately depressed, d) very depressed

Oregon

Since your new baby was born, how often have
you felt down, depressed or hopeless: 1)
Always, 2) Often, 3) Sometimes, 4) Rarely, 5)
Never

Since your new baby was born, how often have
you had little interest or little pleasure in doing
things: 1) always, 2) often, 3) sometimes, 4)
rarely, 5) never

In 1995, Oklahoma PRAMS researchers reported the following risk

factors for PDS: low socioeconomic status and stressful life events (such as

divorce or separation) (12). Women who experienced an unwanted pregnancy

were three times as likely to report having severe symptoms after delivery when

compared to women with intended pregnancy. Similarly, women experiencing a

physical violent event in the twelve months prior to delivery were 3.3 times as
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likely to report severe PDS as compared to those who had not (12). In 2001,
Michigan PRAMS identified low maternal education, being uninsured and having
a pre-term baby, experiencing stressful life events, and physical abuse as risk
factors associated with PDS (13). In 2004, the CDC compiled 2000 data from
seven states (Washington, Louisiana, New York, Maine, North Carolina, and
Utah) on PDS. These seven states included questions that addressed severity of
depressive symptoms. Specifically, these questions were “In the months after
your delivery, would you say that you were 1) not depressed at all, b) a little
depressed, ¢) moderately depressed, d) very depressed or e) very depressed to get
help?” The responses were collapsed into three depression categories: none, low
to moderate, and severe (8). Seven percent of women reported having severe
depression symptoms and twelve percent reported moderate depression
symptoms. Risk factors associated with severe depression included having less
than twelve years of education, being a Medicaid recipient, delivery of a low birth
weight baby, physical abuse during pregnancy, and emotional, partner-related,
financial or traumatic prenatal stress (8).

Two peer-reviewed studies using PRAMS data to determine risk factors
associated with PDS have been published. One study used data from Colorado,
New York State, and North Carolina and found that women who reported that
their pregnancy was “a very hard time” or “one of the worst times of my life” had
the highest prevalence of PDS in the months after birth (15). A more recent study
found when controlling for marital status and income, normal body mass index

was associated with the lowest rate of PDS (37).
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PRAMS and Public Health Interventions

PRAMS data not only provides important information on the scope and
degree of many maternal and child health issues, but also assists in the
implementation of public health programs and policies (62). For example,
analysis of Colorado PRAMS data from 1997 and 1998 identified a lack of
prenatal care among undocumented immigrant women with increased adverse
birth outcomes. Most of these women were not eligible for Medicaid and were not
receiving any prenatal care. The state legislature included the results from the
PRAMS data in a bill proposal that would allow undocumented immigrant
women the right to enroll into a Medicaid HMO and receive prenatal care during
pregnancy. As a result, health providers now can provide prenatal care to these
women through a pilot project with the Colorado Department of Health Care
Policy and Financing. In 1996, using insights from the Alabama PRAMS data, the
Alabama Department of Public Health and the University of Alabama-
Birmingham obtained a $2.5 million grant (from the National Heart, Lung and
Blood Institute) to reduce smoking among pregnant women who receive prenatal
care in certain counties. In Maine, PRAMS data on breastfeeding allowed the
state Breastfeeding Coalition to establish breastfeeding goals for Maine and was
instrumental in the addition of two new health objectives to the “Healthy Maine
Year 2000 Objectives” that aimed at increasing breastfeeding rates and support
for public health nurses and lactation consultants. Given these examples, using
PRAMS to improve public health and clinical efforts for PPD intervention and

policy implementations, is not an unrealistic future goal.
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Oregon PRAMS

The state of Oregon initiated the PRAMS survey in 1998 and the two
questions on PDS were added in 2004. The results of these questions have not
been extensively analyzed and these data offer an opportunity to learn more about
the prevalence of PDS and risk factors specific to Oregon women. This
information could then be used to improve public health and clinical intervention
for “at risk” populations.

Study Obijective

Many prior studies have revealed important information about prevalence
and risk factors for PPD or PDS but given they are based on clinical samples and
test discrete risk factors, they are limited in their generalizability to a larger
population. The strength of this study is that it is analyzing a population-based
sample that is weighted to reflect the population of Oregon births improving the
ability to generalize to the broader population of Oregon and other states with
similar demographic characteristics. Thus, the objective of this study was three-
fold. Objective 1 was to determine the prevalence of PDS among Oregon women.
In this study, | expected the prevalence of PDS reported among Oregon women to
be consistent with other studies, which is approximately 12-17%. Objective 2 was
to determine which of these selected risk factors analyzed were significant in the
Oregon sample. This study included risk factors previously evaluated in the
literature (10-15, 35,37) and therefore | anticipated that there would be similarity
between significant risk factors found in this study with other studies. Objective 3

further explored the relationship of race and ethnic groups and income level with
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PDS by looking at subcategories of race and ethnicity and income. Based on prior
studies, | expected that race and ethnicity would not be significant when adjusted
for income (41, 40). Finally, I hope results of this study will aid in providing
useful information to the Office of Family Health at the Oregon Public Health
Division and provide recommendations for public health policy and clinical
interventions for women at higher risk for PDS.

Methods

PRAMS

Study Design and Data Source

This is a cross-sectional study utilizing a stratified random sample of
Oregon women who gave birth in 2004. To determine the a) prevalence of PDS b)
the risk factors associated with PDS and c) the relationship of race and ethnicity
and federal poverty level to PDS, | used data from the Oregon Pregnancy Risk
Assessment and Monitoring System (PRAMS), which is a surveillance project
sponsored by the Centers for Disease Control and Prevention (CDC).

PRAMS data uses a standardized data collection methodology which
facilitates comparisons among states and optimizes single-state or multi-state
analysis. Participating states collect state-specific, population-based data on
maternal experiences, attitudes and feelings before, during and shortly after
pregnancy through an administered survey, which contains approximately eighty
questions. The survey provides unique demographic, behavioral, emotional and
environmental information about a woman’s experience with pregnancy

unattainable from other sources. Approximately thirty-nine states currently
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participate in PRAMS and collect data annually on maternal health (table 2).
There are two types of questions included in the survey. The “core” questions
must be used by every state and address barriers to and content of prenatal care,
obstetric history, maternal use of alcohol and cigarettes, physical abuse,
contraception, economic status, maternal stress, and early infant development and
health status. States can also choose from 185 “standard” CDC questions to
supplement the core questions. Standard questions include content of prenatal
care, contraception, physical abuse, social support and services, mental health,
and injury prevention. The questions addressing postpartum depressive symptoms
were standard questions. If there are additional topics of interest not addressed by
the core or standard questions, states can create further questions.

In 2004, Oregon PRAMS contained 84 questions and there were two types
of questionnaires available: a self-administered questionnaire included for mail
administration, and an interviewer-administered questionnaire for phone
administration (Appendix). Although the questions are the same in both methods,
the format may have differed to accommodate the different type of administration.
Also, there were English and Spanish versions of the questionnaire.

The initial mailed item was a pre-letter that introduced the mother to
PRAMS and informed her that she would be receiving a questionnaire within a
week. The full questionnaire packet was mailed three to seven days later and was
followed one week to ten days later with a reminder and thank you note. If a
woman had not responded one to two weeks after the reminder note was mailed, a

second questionnaire packet was sent. If she had not yet responded one to two
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weeks after the second questionnaire was sent, then a third questionnaire was sent.

Finally, if there was no response to the third questionnaire, a telephone follow-up

was initiated. The entire process from the time the pre-letter was sent to the

follow up phone call lasted approximately 60-95 days.

Table 2: Thirty-nine States Participating in PRAMS (includes separate PRAMS for New

York City)
Alabama Michigan Pennsylvania
Alaska Minnesota Rhode Island
Arkansas Mississippi South Carolina
Colorado Missouri South Dakota
Delaware Nebraska Tennessee
Florida New Jersey Texas
Georgia New Mexico Utah
Hawaii New York Vermont
llinois New York City Virginia
Louisiana North Carolina Washington
Maine Ohio West Virginia
Maryland Oklahoma Wisconsin
Massachusetts Oregon Wyoming

*From CDC PRAMS website www.cdc.gov/prams/states.htm

PRAMS Sampling Methodology

Oregon PRAMS began in November of 1998 and is administered by the

Office of Family Health of the Oregon Public Health Division. The data used in

this study was collected from women who delivered a live infant in 2004. Oregon

PRAMS, like other states, relies upon a stratified random sample of women

selected from birth certificates. To ensure an adequate sample size that is

weighted to reflect the entire population of Oregon, 100-250 new mothers are

sampled every month from eligible birth certificates with an overall annual

sample size between 1,000 to 3,400 women. The goal is to have a sample size that

is large enough for estimating statewide risk factor proportions within 3.5% at

95% confidence. To account for the sampling design and to reflect the actual

Oregon population of pregnant women, sampled subjects were assigned weights
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according to six strata. Five of the six strata (African-Americans, Hispanics,
Asians and Pacific Islanders, American Indians and Native Alaskans, and infants
with low birth weights (< 2500 grams) were over-sampled and the sixth stratum
included Non-Hispanic white women with normal birth-weight-infants (> 2500
grams) (table 3). A second weight applied to the data has to do with non-response.
Based on extensive CDC analysis, non-response weighting is a complex process
that accounts for women who are determined to have less propensity to respond
based on certain characteristics decided by the CDC. Essentially, women
representing lower response categories are given greater weight than responses of
women with higher response rates. The third weight applied to the data was non-
coverage, which accounted for the discrepancy associated with collecting data in
multiple stages (in this case monthly) and analyzing it per year. Specifically, non-
coverage accounted for sampled birth certificates that were found to be duplicate
copies and removed in the final tally. The final analysis weight was the product of
the sampling strata, non-response and non-coverage. After the surveys were
completed, the responses of mothers were linked to birth certificate data from the
Oregon Birth Registry to provide more comprehensive demographic and health
information. For 2004, a total of 2,814 surveys were sent and 1,968 surveys were
completed, for an unweighted response rate of 69.9% and a weighted response of

74. 8%.
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Table 3: Frequency and Percent Response Rate per Six Strata: Unweighted and Weighted
Response Rates

Characteristic Number Respondents Percent Responding | Percent

Sampled (unweighted) Responding
(weighted)

Overall 2814 1968 69.9 74.8

Stratum

Hispanic 543 427 78.6 78.6

White/LBW(a) 440 333 75.7 75.7

White/ NBW(b) 492 370 75.2 75.2

NH Black 442 256 57.9 57.9

NH American 391 252 64.5 64.5

Indian

NH Asian/Pacific 506 330 65.2 65.2

Islander

Study Data Management

Independent Variables

The independent variables initially selected were risk factors identified in
prior literature with some additional variables of interest. Demographic variables
included: mother’s race and ethnicity, birth-place (U.S. or foreign born), mother’s
age and education level, income based on federal poverty level (FPL) and marital
status. Characteristic and behavioral variables included: pregnancy intention, WIC
(Women, Infant and Children nutrition program) enroliment status, physical
activity in the past month, Medicaid recipient prior to pregnancy, prenatal dental
care, maternal smoking during pregnancy, maternal alcohol use during pregnancy,
previous live births, previous terminations, exclusive breastfeeding at 8 weeks
postpartum, urban or rural residence, physical abuse by husband or partner during
pregnancy, prenatal care initiation and number of visits, mother’s body mass
index (BMI), and prenatal stress. The independent variables were acquired from

PRAMS data and birth variables (table 5).
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Dependent Variable

The dependent variable was whether a woman experienced PDS or not.
Oregon PRAMS includes two questions asking women about depressive
symptoms, which address two symptoms of depression: depressed mood and
decreased interest. As mentioned in the introduction, according to Whooley and
colleagues, the following two questions, which are essentially identical to the two
PRAMS questions: “during the past month, have you often been bothered by
feeling down, depressed, or hopeless?” and “during the past month, have you
often been bother by little interest or pleasure in doing things?” had similar
sensitivity and specificity to using validated tools for diagnosing major depression
(2). This finding suggests that women experiencing postpartum depressive
symptoms are likely experiencing postpartum depression. Given this, the
prevalence of PDS determined in this study can be compared to other estimates of
postpartum depression.

The method of outcome variable determination was based on a recent
CDC proposal and expected report that will be published in a 2008 Morbidity and
Mortality Weekly Report (MMWR), which will use PRAMS data from 19 states
(including Oregon) to determine the prevalence of PDS (79). For the dependent
variable, answers from two questions were combined from the survey to
determine whether a woman did or did not have the outcome. The first question
was “Since your new baby was born, how often have you felt down, depressed, or

hopeless?” and the second question asked, “Since your new baby was born, how
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often have you had little interest or little pleasure in doing things?” For each of
these questions, there were initially five possible answers (always, often,
sometimes, rarely, never) that were collapsed into a binary outcome such that
women who answered “often” or “always” were coded “yes” and women who
answered “never”, “rarely” and “sometimes” were coded “no.” Subsequently, the
collapsed answers to the two questions were combined. If a woman answered
“yes” to one or both questions, then this was considered a “yes” response to
having PDS. Alternatively, if a woman answered no to both questions, this was
considered a “no” response (table 4). Women who only answered one question or

did not answer either question were excluded from the analysis.

Table 4: Questions and Collapsed Answers for the Outcome Variable: Postpartum
Depressive Symptoms

Outcome Two original Collapsed Combined
variable guestions answers answer
Postpartum Since your Yes=Always,

Depressive new baby was often,

Symptoms born, how No=Sometimes, Yes=yes to
often did you rarely, never both or
feel down, either
depressed, or question
hopeless? Yes=Always,

often, No=No to
Since your No=Sometimes, both
new baby was rarely, never
born, how
often have
you had little
interest or
little pleasure
in doing
things?

Variable Recoding

Many of the independent variables were recoded for the purpose of this
analysis (table 5). Continuous variables such as age and education of mother were

categorized into two categories based on prior PRAMS reports and studies (8-10).
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Race and ethnicity for the women was combined into one variable with five
categories: Non-Hispanic White, Hispanic, Non-Hispanic Black, Non-Hispanic
American Indian and Non-Hispanic Asian/Pacific Islander. Income levels (based
on 2004 household FPL guidelines as per table 6) were combined into one
variable with five different categories: <49% FPL, 50-99% FPL, 100-199% FPL,
200-299% FPL, and >=300%.

There were thirteen questions addressing prenatal stress, which were
ultimately categorized into four categories of prenatal stress: emotional, financial,
traumatic and partner-related stress (table 5). Gross and colleagues discuss the
categorization of these 13 items based on the work of Ahluwalia and colleagues,
who tested the association of individual items using the concept of principal
component work; that is the correlation of individual similar items into a whole in
order to create a construct that the individual items might not appropriately
capture (15, 63). Several other PRAMS reports as well as a recent study using
PRAMS utilized this method of categorization for prenatal stress (8, 12, 13, 15,
37, 62, 63). The prenatal stress question was “Did any of these things happen
during the 12 months before your new baby was born?” If a woman answered
“yes” to any of the included questions, it was a “yes” answer. If she answered
“no” to all of the questions within the category, this counted as a “no” answer. If a
woman did not answer any of the questions in the category, she was excluded
from the analysis. If one or more questions were answered, she was included in
the analysis.

Dental care was included in this analysis because of recent work
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conducted about oral health and pregnancy and an association found between oral
health and depression in general (64, 65). Better understanding dental care during
pregnancy, including dental care as a potential risk factor for PPD was of interest
by the Office of Family Health. To evaluate whether a woman had received
insufficient dental care during her pregnancy, two questions were combined. The
first question asked whether the woman needed to see a dentist for a problem
during pregnancy and the second question asked whether she had seen a dentist. If
a woman answered “yes” to the first question and “no” to the second question, her
answer was considered “yes” to not having received sufficient dental care. If she
answered “no” to the first and second question or “no” to the first question and
“yes” to the second question, her answer was considered “no” to having received
sufficient dental care. Women who did not answer these questions or only
answered one question were excluded from the analysis. Pregnancy intention was
recoded into three categories: intended (wanted a baby then), mistimed (wanted a
baby later) and unwanted (did not want a baby then or later). This categorization
was based on prior PRAMS analysis, and allowed for a distinction between
women who had mistimed pregnancies versus unwanted. The birthplace of
women was coded into two categories: U.S. and all other countries abroad.
Oregon PRAMS asks two questions about depression during pregnancy. Although
antenatal depression could be considered a potential risk factor for postpartum
depression, it was not included in this analysis because the overlap with PPD is

large and the distinction between and the other is impossible.

Table 5: Independent and Dependent Variable Coding: Variables from PRAMS and Oregon \
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birth certificate for 2004

Independent Variables Coding Data Source (Question #)

Pregnancy intention O=intended PRAMS (Q10)
1=unintended
2=unwanted

On WIC during pregnancy 0=no PRAMS (Q26)
1-yes

Smoking during pregnancy 0=no PRAMS (Q31)
1=yes

Alcohol during pregnancy 0=none PRAMS (Q35a)
1= >1

Marital Status 0=yes Birth Certificate
1=no

Mother Race/ethnicity 0=Non-Hispanic White Birth Certificate
1=Hispanic

2=Non-Hispanic Black
3=Non-Hispanic
American Indian
4=Non=Hispanic Asian
Pacific Islander

Mother’s Birth Place

0=U.S. or Canadian born
1=Born abroad

Birth Certificate

Mother Education 0=>12 years Birth Certificate
1= <12 years

Mother age 0=>24 Birth Certificate
1=<24

Termination of pregnancy 0=none Birth Certificate
1=one or more

Previous live births 0=no Birth Certificate
1=yes

Previous Pregnancy losses 0=no Birth Certificate
1=yes

Any physical abuse by 0=no PRAMS (Q 39b)

husband or partner during 1=yes

pregnancy

Income level (Federal 0=300%+ Birth Certificate

Poverty Level)

1=200-299%
2=100-199%

3=50-99%

4=0-49%
Insufficient Prenatal Dental 0=no PRAMS (Q76 a & b)
Care 1=yes
Physical activity in last O=yes (1 or more days a PRAMS (Q74)
month week)

1=no (less than 1 day per
week)

Mother Body Mass Index

0= <25 m/kg” (normal
and underweight)

1= >25 m/kg®
(overweight and obese)

Birth Certificate
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Prenatal care start

0=1% or 2nd trimester
1=3"or never

Birth Certificate

Number of Prenatal Visits 0=>10 Birth Certificate
1=<10

Exclusive breastfeeding at 8 0=no Birth Certificate

weeks 1=yes

Urban/Rural O=rural Birth Certificate
1=urban

Emotional Prenatal Stress 0=no to both PRAMS (Q36 a, m)

Close family
member was very sick and
had to go to the hospital.

Someone very close
to me died.

1=yes to at least one

Financial Prenatal Stress

| moved to a new
address

My husband or
partner lost his job.

I lost my job even
though | wanted to go on
working

I had a lot of bills |
couldn’t

0=no to all four
1=yes to at least one

PRAMS (Q36 c, &, T, i)

Traumatic Prenatal Stress

I was homeless

I was in a physical
fight

My husband or
partner or | went to jail.

Someone very close
to me had a bad problem with
drinking or drugs

0=no to all four
1=yes to at least one

PRAMS (Q36 d, j, k, I)

Partner-related Stress

| got separated or
divorced from my husband or
partner

I argued with my
husband or partner more than
usual.

My husband or
partner said he didn’t want
me to be pregnant.

0=no to all three
1=yes to at least one

PRAMS (Q36 b, g, h)

Dependent Variable

Postpartum depressive
symptoms

0=no
1=yes

PRAMS (Q 75 a, b)

Table 6: Federal Poverty Level Guidelines 2004

Size of Family Unit

48 States and D.C. ($)

1

9,310
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12,490

15,670

18,850

22.030

25,210

N[OOI B WIDN

28,390

8 31,570

Each additional person, add 3,180

*Adapted from Federal Register, Vol 69, No. 30, February 13, 2004, pp.7336-7338
*PRAMS family income does not include infant

Statistical Analysis

The statistical software STATA version 8.2 was used for data analysis.
Data analysis included descriptive statistics, bivariate and multivariate logistic
regression. Descriptive statistics were used to describe the population of women
included in the study based on investigated risk factors and included the number
of observations, frequency and weighted percent of women who experienced PDS
within each category. Bivariate logistic regression was done on all the
independent variables selected. Those that were significant (based on confidence
intervals that did not include 1.00 and p-value <0.05) were included in the full
multivariate logistic model.

A backward progression approach was used for multivariate regression
analysis. Insignificant variables were sequentially removed from the model based
on the highest p-value above 0.05. If the odds ratio estimate changed by more
than 10% when a variable was removed, the variable remained in the model to
assess for confounding. Subsequently, subcategories of race and ethnicity as well
as income levels were assessed in the final model.

Results

Descriptive Statistics
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All results are weighted unless otherwise specified. Objective 1 was to
determine the prevalence of PDS. The overall prevalence of PDS in this study was
13.2%. Specifically, the prevalence of PDS among subcategories of race and
ethnicity was as follows: NH White (11.5%), Hispanic (17.4%), NH Black
(21.6%), NH American Indian (20.9%) and NH Asian/Pacific Islander (15.8%).
The prevalence of PDS among subcategories of income was as follows: <49%
FPL (23.8%), 50-99%FPL (14.3%), 100-199% FPL (14.0%), 200-299% FPL
(13.5%) and >300%FPL (5.2%). As income decreased, the prevalence of PDS
increased (table 7).

The mean age of women responders was 27.2 years (95% ClI: 26.7, 27.7).
Of women, 33.5% were unmarried and the mean education level was 13.9 years
(95% ClI: 13.2, 14.6). In the total sample, 70.1% of women were non-Hispanic
White, 19.1% were Hispanic, 2.2% were Non-Hispanic Black, 1.6% non-Hispanic
American Indian, and 5.6% were non-Hispanic Asian/Pacific Islander. On
average, women lived at 218% FPL (95% ClI: 206.6, 230.1) with a distribution as
follows: <49% FPL (17.6%), 50-99% FPL (11.1%), 100-199% FPL (20.8%), 200-
299% FPL (13.6%) and >300 FPL (36.9%). Approximately 75.1% of women
lived in an urban area (table 7).

Twelve percent of women were receiving Medicaid and 42% of women
were enrolled in WIC. For pregnancy intention, 45.6% of women identified their
pregnancy as intended, 46.9% as mistimed and 7.5% as unwanted. Approximately
1.4% reported physical abuse during pregnancy. The mean BMI was 25.6 m/kg2

(95% ClI: 25.1, 26.1). Approximately 54.6% of women reported exclusive
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breastfeeding at 8 weeks. Several women reported some form of prenatal stress
during their pregnancy. Specifically, 27% of women reported having emotional
stress, 56% reported having financial related stress, 21% reported having some
traumatic related stress and 7.6% reported having partner-related stress (table 7).
Of the variables examined, the following characteristics demonstrated a
higher prevalence of PDS: unmarried, Non-White race and ethnicity, younger age,
less education, WIC enrolled, lower income, on Medicaid, unintended pregnancy,
maternal smoking during pregnancy, maternal alcohol use during pregnancy,
previous births, previous losses or terminations, physical abuse before or during

pregnancy, late prenatal care, and prenatal stress (table 7).

Table 7. Frequency (weighted and unweighted) and Prevalance of PDS among participants
based on independent variables (N=1968)

Characteristics N(a) Percentage PDS symptoms present(b)
(95% CI)

(weighted) (weighted)

Postnatal depression

No 1579 86.8

Yes 323 13.2 13.2 (10.9, 15.6)

Missing 66 (3.4%)

Marital Status

Unmarried 715 335 18.9 (14.2, 23.6)

Married 1253 66.5 10.4 (7.8, 13.0)

Missing 0

Mother Race/ethnicity

Non-Hispanic White 700 70.1 115 (8.3, 14.6)

Hispanic 420 19.1 17.4 (13.7,21.2)

NH Black 256 2.2 21.6 (16.3, 26.9)

NH American Indian 251 1.6 20.9 (15.6, 26.2)

NH Asian/Pacific Islander 332 5.6 15.8 (11.5, 20.0)

Missing 9 (0.5%)

Birth Place

U.S. or Canadian born 1294 76.7 12.4 (9.6, 15.4)

Foreign born 674 23.3 15.7 (12.6, 18.9)

Missing 0

Mother age

<24 737 375 17.2 (12.8, 21.5)

>24 1231 62.5 10.8 (8.1, 13.5)
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Missing 0

Mother education

<12 years 452

>12 years 1496
Missing 20 (1.0%)
WIC (c)

No 1083

Yes 885
Missing 0
Medicaid Recipient

No 1625

Yes 332
Missing 11 (0.6%)
Income

0-49% 410
50-99% 251
100-199% 422
200-299% 191

300+ 512
Missing 182 (9.2%)
Pregnancy intention (d)

Intended 808
Mistimed 968
Unwanted 159
Missing 33 (1.7%)
Maternal Smoking(e)

No 1705

Yes 204
Missing 59 (3.0%)
Maternal Alcohol Use(f)

None 1881
>=1 per week 25
Missing 62 (3.2%)
Previous live births

No 859

Yes 1109
Missing 0
Previous terminations

None 1461

>=1 506
Missing 1(0.05%)
Previous pregnancy losses

No 1443

Yes 525
Missing 0

19.8
80.2

58.2
42.0

87.8
12.2

18.9
12.0
22.4
14.6
31.2

45.6
46.9
7.5

87.3
12.7

98.7
1.3

44.2
55.8

74.0
26.0

73.2
26.8

19.6
11.6

9.8
17.9

11.5
26.1

23.8
14.3
14.0
13.5
52

10.7
13.6
25.6

12.0
17.6

125
23.9

116
145

12.5
15.4

12.2
16.0

(14.0, 25.1)
(9.0, 14.3)

(7.2,12.6)
(13.8, 22.1)

(9,2,13.9)
(16.7, 35.2)

(17.2,30.3)
(7.0, 21.4)
(8.3, 19.6)
(6.4, 20.5)
(2.5, 8.0)

(7.4,13.9)
(10.2, 16.9)
(13.6, 37.7)

(9.7, 14,4)
(9.1, 26.0)

(10.2,14,9)
(-2.2, 50.0)

(8.3, 14.9)
(11.2,17.8)

(9.9, 15.1)
(10.1, 20.6)

(9.6, 14.8)
(10.7,21.2)
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Physical abuse by husband/partner

during pregnancy

No 1691

Yes 49
Missing 228 (11.6%)
Maternal Body Mass Index (g)

<25 m/kg? 1027

>25 m/kg? 766
Missing 175 (8.9%)
Prenatal Start

1% /2" trimester 1891

3" trimester/never 75
Missing 2 (0.1%)
Number Prenatal Visits

None 25

>=1 1939
Missing 4 (0.2%)
Exclusive Breastfeeding

At 8 weeks

No 842

Yes 754
Missing 372 (18.9%)
County of Residence

Urban 1570
Rural 398
Missing 0
Insufficient Dental Care(h)

No 1630

Yes 244
Missing 94 (4.8%)
Physical Activity After

Pregnancy (i)

No 531

Yes 1370
Missing 67 (3.4%)
Emotional Stress

No 1381

Yes 520
Missing 67 (3.4%)
Financial Stress

No 798

Yes 1113
Missing 57 (2.9%)
Traumatic Stress

No 1468

Yes 436

98.6
1.4

58.9
41.9

96.0
4.0

1.2
98.8

453
54.7

75.1
24.9

87.6
12.4

24.2
75.8

73.4
26.6

43.6
56.4

78.8
21.2

12.6
40.8

9.9
16.9

12.5
30.5

1.4
134

15.2
10.7

134
12.6

11.1
26.6

15.7
12.4

11.6
16.1

7.6
16.5

9.3
25.7

(10.1, 15.0)
(10.2, 71.5)

(7.3,12.7)
(12.1, 21.0)

(10.2, 14
(12.9, 48. 1)

(-0.08, 3.5)
(10.9. 15.8)

(11.0, 19.4)
(7.6,13.8)

(10.8, 16.1)
(7.5,17.7)

(8.8.13.5)
(17.2,35.9)

(10.7, 20.7)
(9.7, 15.1)

(9.0,14.1)
(10.8,21.2)

(4.9,10.4)
(12.9, 19.8)

(7.2,11.4)
(18.6, 32.8)
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Missing 64 (3.3%)

Partner-related Stress

No 1285 713 7.6 (5.5,9.7)
Yes 613 28.7 252 (19.3,31.1)
Missing 70 (3.6%)

(a) Unweighted number of respondents (including those who did not know or did not respond)

(b) Percentage of women who reported PDS

(c) Enroliment in the Women, Infants, and Children program during pregnancy

(d) Intended includes women who wanted to be pregnant sooner or women who wanted to be pregnant then,
mistimed includes women who wanted to be pregnant later, unwanted includes women who did not want to
be pregnant then or any time in the future

(e) Maternal smoking in the last three months of pregnancy

(f) Maternal alcohol use in the last three months of pregnancy

(9) <25m/kg? refers to normal and underweight women and >25 m/kg? refers to overweight and obese
women.

(h) Insufficient dental care refers to women who needed dental care but did not seek it.

(i) Any physical activity within the past month

Logistic Regression

Objective 2 was to explore which risk factors were significantly associated
with PDS (table 7). In multivariate logistic regression, the following risk factors
remained statistically significant: Non-White race and ethnicity (OR 1.17: 95% ClI
1.03, 1.33), mother’s BMI>=25 m/kg2 (OR 1.70: 95% CI 1.07, 2.70); partner-
related stress (OR 3.44: 95% CI 2.14, 5.54); income <300% FPL (OR 1.28: 95%
Cl1 1.10, 1.48); and insufficient dental care (OR 1.93: 95% CI 1.08, 3.45) (table 8).

Obijective 3 included subcategories of race and ethnicity and income in the
final model. The following subcategories remained statistically significant:
Asian/Pacific Islander race/ethnicity (OR 1.90: 95% CI 1.16, 3.13) and income

<49% FPL (OR 3.01: 95% CI 1.53, 5.93) (table 8).

Table 8. Risk Factors for PDS: Bivariate and Multivariate Analysis (N=1799)

Risk Factors for PDS Bivariate OR(a) Multivariate OR (b)
(95% ClI) (95%CI)

Race/ethnicity mother
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Non-Hispanic White
Non-White(c)
Hispanic
NH Black
NH American Indian
NH Asian/Pacific Islander

Mother BMI
<25 m/kg?
>25 m/kg?

Partner-related prenatal stress
No

Yes

Federal Poverty Level
>=300%

<300%o(d)

200-299%

100-199%

50-99%

0-49%
Insufficient Dental Care(e)
No
Yes
Mother’s age
<=24
>24
Medicaid Recipient
No
Yes
Financial prenatal stress
No
Yes
Traumatic prenatal stress
No
Yes

Physical abuse by husband/partner
during pregnancy

No

Yes

Marital Status
Unmarried
Married

Mother’s education
<12 years
>=12 years

WIC)

Referent

1.16 (1.04, 1.30)
1.51 (1.05, 2.18)
1.85 (1.26, 2.69)
1.75 (1.20, 2.57)
1.25 (0.85, 1.83)

Referent
1.84 (1.22, 2.78)

Referent
4.07 (2.64, 6.27)

Referent

1.37(1.20, 1.56)
1.03 (0.54, 1.95)
1.09 (0.64, 1.83)
1.10 (0.59, 2.07)
2.54 (1.63, 3.96)

Referent

2.89 (1.69, 4.95)

1.71 (1.13, 2.60)
Referent

Referent
2.71 (1.60, 4.59)

Referent
2.33(1.49, 3.66)

Referent
3.38(2.16, 5.29)

Referent
4.79 (1.32,17.4)

2.01 (1.32, 3.05)
Referent

1.84 (1.19, 2.84)
Referent

Referent

1.17 (1.03, 1.33)
1.34(0.81, 2.23)
1.54 (0.91, 2.60)
1.45 (0.87, 2.43)
1.90 (1.16, 3.13)

Referent
1.70 (1.07, 2.70)

Referent
3.44 (2.14 5.54)

Referent

1.28 (1.10, 1.48)
2.03(0.91, 4.57)
1.83(0.89, 3.79)
2.15 (0.98, 4.69)
3.01(1.53, 5.93)

Referent
1.93 (1.08, 3.45)
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No
Yes

Pregnancy intention(g)
Intended

Mistimed

Unwanted

Prenatal Start
152" Trimester
3" Trimester/never

Number Prenatal Visits
None
>1

Birth Place
U.S. or Canadian born
Foreign born

Maternal Smoking
No
Yes

Maternal Alcohol Use
None
>1 drink per week

Exclusive Breastfeeding at 8 weeks

No
Yes

Activity after pregnancy
No
Yes

Previous Live Births
No
Yes

Previous Terminations
None
>1

Previous Pregnancy Losses

No
Yes

County of Residency
Rural
Urban

Referent
2.01 (1.33, 3.05)

Referent
1.31 (0.84, 2.06)
1.70 (1.19, 2.44)

Referent
3.06, 1.3 (7.24)

11.2 (2.2, 56.2)
Referent

Referent
1.31(0.91, 1.87)

Referent
1.55 (0.83, 2.90)

Referent
2.18 (0.51,9.32)

Referent
0.66 (0.42, 1.05)

1.32 (0.84, 2.07)
Referent

Referent
1.29 (0.85, 1.95)

Referent
1.02 (0.97, 1.08)

Referent
1.36 (0.86, 2.16)

Referent
1.07 (0.42, 1.05)

(a) Statistically significant values in bivariate analysis. All of these variables were included in the full

multivariate model.
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(b) Results of the final multivariate model. Those variables that do not have values listed were removed from
the model during analysis.

(c) Includes Hispanic, Non-Hispanic Black, Non-Hispanic American Indian, Non-Hispanic Asian/Pacific
Islander

(d) Includes 0-49% FPL, 50-99% FPL, 100-199% FPL and 200-299% FPL

(e) Insufficient dental care refers to women who reported that they needed dental care during pregnancy but
did not seek it.

(f)Enrollment in the Women ,Infants, and Children program during pregnancy

(9) Intended includes women who wanted to be pregnant sooner or women who wanted to be pregnant then,
mistimed includes women who wanted to be pregnant later, unwanted includes women who did not want to
be pregnant then or any time in the future

Discussion

Obijective 1: Prevalence of PDS

The reported prevalence of PPD in prior studies has been 12-17% (3, 7-
15), with the most current meta-analysis estimate at 13% (17). The overall
prevalence in my study (as determined by PDS) was 13.2%. Specifically, the
prevalence of PDS for subcategories of race and ethnicity groups was as follows:
Non-Hispanic Whites (11.5%), Hispanics (17.4%), Non-Hispanic Blacks (21.6%),
Non-Hispanic American Indian (20.%) and Non-Hispanic Asian/Pacific Islander
(15.8%). Huang and colleagues, using information derived from a longitudinal
birth cohort study, have the first (and only) study to present national estimations
of the burden of PPD by multiple race and ethnic groups (6). The study evaluated
three severities of depression: mild, moderate and severe. Women reporting
severe symptoms were as follows: Non-Hispanic White (14.6%), Hispanics
(14.8%), Non-Hispanic Black (25.5%), Non-Hispanic Asian (15.7%), Pacific
Islander (11.4%) (6). Two differences make direct comparison between this study
and Huang and colleagues’ challenging. First, Huang and colleagues evaluated
depressive symptoms by severity while our study categorized depressive

symptoms into a binary outcome. The second challenge that makes comparison
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somewhat difficult is that Huang and colleagues evaluated Asian and Pacific
Islander women as separate categories. In our study, the percentage represented
by Asian women is not distinct from Pacific Islander women. However, given
Oregon demographics, the population of Asian women is considerably higher
than Pacific Islander women, therefore, the very similar estimates among the
Huang study and our study becomes relevant. Regarding outcome, it is reasonable
to assume that women who responded always or frequently were likely having
more severe depressive symptoms than women who responded sometimes, rarely
or never. Given this, the prevalence of PDS by race and ethnicity was comparable
to what Huang and colleagues report for severe depressive symptoms among
subgroups, particularly among Asian women. The difference between Hispanics
and NH White women was considerably less. The trends for racial and ethnic
subgroups was similar with the highest percentage of PDS among NH Blacks,
followed by Hispanics, then Asian women, Pacific Islander and finally NH
Whites.

Obijective 2: Risk factors for PDS

BMI, Partner-related Stress and Insufficient Dental Care

In multivariate analysis, this study found five significant risk factors for
PDS. Three of these results have been found elsewhere: pre-pregnancy maternal
BMI> 25 m/kg?, lower income, and partner-related stress. In my study, women
who were either obese or overweight had a significantly higher risk for PDS (OR
1.70; 95 % CI 1.07, 2.70) as compared to women who were normal weight or

underweight. LaCoursiere and colleagues, in a recent study using PRAMS in
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Utah, found a two-fold increase in “self-reported depressive symptoms” among
overweight and obese women (37). In their study, “self-reported depressive
symptoms” referred to whether a woman reported she had postpartum feelings of
depression or not. LaCoursiere and colleagues discuss factors such as pre-
existing negative body image and/or lower self-esteem as contributing factors to
overweight and obese women having a higher risk for PDS. Future research on
overweight and obese women and PDS would be important.

My study found that partner-related prenatal stress (see table 4 for
definition) was significantly associated with PDS (OR 3.44; 95% CI 2.14, 5.54).
Partner-related stress as an independent variable has not been extensively
analyzed. Rather, it is often intertwined with a broader context of social support
and physical abuse and may be actually be a proxy for these factors, which have
been associated in prior studies with increasing the risk for PDS (10-15, 35-37).
Further exploration of a partner’s role in PDS, as well as a more concrete
definition of this variable is important and should be included in future analysis.

Insufficient dental care as a potential risk factor has not been previously
evaluated in the literature. In this study, women who had insufficient prenatal
dental care had almost a two-fold risk (OR 1.93; 95% CI 1.08, 3.45) of
developing PDS as compared to women who did. The clinical relationship of
dental care and PDS is difficult to elucidate for a few reasons. The perception of
dental needs is very subjective and will vary considerably between women.
Perhaps dental care can be considered a proxy for more subjective characteristics

of a woman, such as low self-esteem. A woman with less self-esteem may be less
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likely to seek needed dental care if it does not pose an immediate discomfort for
her (64). There are limited studies on the relationship between dental care and
pregnancy and virtually none on the postpartum period. Lydon-Rochelle and
colleagues state that 21% of women reported that they had dental problems during
pregnancy but did not receive dental care (65). Another study found that young
women, women in poverty, and women with Medicaid coverage were at increased
risk of not having a dentist visit during pregnancy (66). Gaffield and colleagues,
using PRAMS from four states, found similar results: that among women who
reported having a dental problem during pregnancy, there was a modest increase
in risk of dental care under-use associated with women who lived in poverty, had
Medicaid coverage, and had late-onset prenatal care (67). Clearly, insufficient
dental care occurs during pregnancy and according to this study, may indicate an
increased risk for PDS. A better understanding of this relationship is warranted
through future research.
Income Level

This study found that women living at the lowest income level (<49%
FPL) were at the highest risk for PDS and that the prevalence of PDS decreased
as FPL increased. This finding was not surprising as low income status has been a
well-documented risk factor for PPD and PDS (14, 68). Low income is thought to
be a risk factor for several reasons. According to Segre and colleagues, low-
income women face challenges such as substandard housing, limited or no health
care access, inadequate schools for their children, exposure to increased crime and

other life stresses associated with financial limitations (68). An additional infant
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increases the burden on women with already limited finances and resources (68).
Yet, not all women in the lowest income groups were depressed; nearly 60% of
women living below $10,000 per year were not depressed. In this study,
approximately 75% of women living at the lowest income level were not
experiencing PDS. The fact that not all women in these lower income levels
experience depression or symptoms suggest that low-income status may not be
sufficient to explain the development of depressive symptoms (68). Despite this,
it is important to recognize the impact of poverty on PDS, since women who are
poor face a negative feedback dynamic; depression can make it more difficult to
be motivated to work to improve their financial situation (68).

Non-White Race and Ethnicity

This study found that non-White women had a 17% increased risk for PDS
as compared to NH White women. The proportion of non-White women in
Oregon is considerably less than the U.S. population (table 9). An increased risk
for non-White women may be due to differences in income level, cultural factors,
and perceptions of PDS or health care in general (42, 46, 49, 69-71). For example,
studies have found that, regarding health care in general, non-White women are
more likely to perceive bias and lack of cultural competence when seeking
treatment in the health care as compared to non-Hispanic Whites (69).
Specifically, dissatisfaction regarding the quality of interrelationship and
interpersonal care by physicians and the health care system in general has been
reported for non-White race and ethnic groups (49). As a result, mental health

service utilization among minorities who have mental health needs is lower than
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non-minorities (49, 69). One study found that Blacks and Hispanics may have
more negative perceptions about antidepressant medication compared to Whites
(72). Similarly, Blacks were less likely to feel counseling was beneficial for
depression while Hispanics were more likely than Whites to feel this was the case.
Blacks were more likely than Whites or Hispanics to believe that prayer was more
healing and to seek a health care professional of the same race and ethnicity (72).
Regarding PDS, Chaudron and colleagues found that the recognition of PDS was
different between Hispanic mothers and health professionals. Specifically, they
found that different cues to describe PDS were used contributing to
miscommunication (49). Johnson and colleagues found that Asian respondents
felt that physicians look down on them and the way they live their lives, inhibiting
women from discussing sensitive issues (69). Halbreich and colleagues state that
socio-economic environmental factors subject to culture-specific standards that
may influence reporting styles across ethnic groups include pre and postnatal
access to healthcare; quality of care available; religious customs; nutrition; actual
or perceived levels of social support; poverty or its perception; stress; attitudes
regarding pregnancy and motherhood; gender roles; attitudes regarding mental
disease and biological vulnerability and factors (42). Clearly, these cultural,
environmental and perception differences may explain some of the variance in

PDS prevalence rates reported in previous literature and my study.

Table 9: Demographic Characteristics: Oregon vs. United States

Characteristics Oregon uU.S.

Population estimate 3,700,758 299,398,484
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Female Persons (%) 50.3 50.7
White persons (%) 90.5 80.1
Black (%) 1.9 12.8
American Indian 14 1.0
and Alaska Natives

(%)

Asian (%) 3.6 4.4
Native Hawaiian 0.3 0.2
and Other Pacific

Islander (%)

Hispanic (%) 10.2 14.8
Non-Hispanic 81.0 66.4
White (%)

Foreign born (%) 8.5 11.1

*From U.S. Census Bureau

Objective 3: Race and Ethnicity

Black, Hispanic and American Indian

This study found that, when adjusting for other risk factors, including
income, women of non-Hispanic Black and Hispanic race/ethnicity did not
demonstrate a significantly increased risk for PDS. Most prior studies report only
the prevalence of PPD or PDS comparing Black, Hispanic and White women, and
do not report risk ratios. Studies have found that among Black and Hispanic
women, the higher prevalence of PDS (as compared to White women) becomes
less significant when adjusting for socio-demographic factors (41, 73). Beeghly
and colleagues found that, after adjusting for single marital status and low-income
status, the prevalence was not higher among Black women as compared to White
women (40). Determining the actual relationship between race/ethnicity and PDS
or PPD is difficult since there is often overlap between women who are lower
income and Black or Hispanic women (42). Other confounders reported in the
association between Black and Hispanic women and PPD include higher levels of

stress, lower levels of self-esteem and social support and higher religiosity (41).
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Surkan and colleagues found an inverse relationship between greater social
networks and social support and having PDS among Black women (74). This
study was able to adjust for income and prenatal stress, but not for self-esteem,
social support and higher religiosity.

Similarly, this study did not find a significant association between non-
Hispanic American Indian women and PDS. | found no other studies evaluating
this group of women and therefore could not make any comparisons.

Asian/Pacific Islander Women

This study found that when adjusting for other risk factors, Asian/Pacific
Islander women were the only subcategory of race/ethnicity to demonstrate a
significantly increased odds ratio for PDS. Specifically, Asian/Pacific Islander
women had almost twice the odds of developing PDS as compared to Non-
Hispanic White women. Unfortunately, comparing this data to other studies is
difficult because there are very few studies evaluating the prevalence or risk of
PPD or PDS for Asian/Pacific Islander women. An exception is the study by
Huang and colleagues that reported that (in the U.S.) for severe depressive
symptoms, there was a prevalence of 15.7% in Asian women and 11.4% in
Pacific-Islander women. Among Asians, Chinese, Filipino, Japanese and Korean
immigrants had a higher prevalence of PDS as compared to Whites (6). Huang
and colleagues included analysis of U.S.-born and foreign-born women and found
that there was a higher prevalence of PDS reported among foreign-born women
(6). Women born abroad, and faced with a new environment, possible social

isolation as well as a new baby may have a different perspective and therefore
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report differently than a woman born in the U.S. who does not face these
additional challenges (6,74). The birth-place of a woman was not a significant risk
factor in this study, yet there might be interaction between race/ethnicity and birth
place that needs further investigation.

My study, similar to the study by Huang and colleagues, found that the
prevalence of PDS was lower among NH Asian/Pacific Islander women as
compared to NH Black and Hispanic women. The reason for this difference
between race/ethnicity may be attributable to cultural factors. Asian women may
express emotional complaints by describing more somatic symptoms while other
women may describe more affective symptoms, therefore prevalence may be
under-reported in Asian/Pacific Islander women as compared to other race and
ethnic subgroups (46, 70). Also, psychological meaning may be different for
Asian/Pacific Islander women and simply translating language does not take into
account how questions and answers may be understood, leading to under-
represented reporting (42, 71). This may be especially true in self-reporting
surveys, such as PRAMS. However, when evaluating subcategories in
multivariate analysis, the risk was higher for Asian/Pacific Islander women than
for other race and ethnic groups. The reason for this is unclear. Perhaps there are
more profound cultural factors, which inadvertently create added stress during
postnatal transition, contributing to increased risk for depressive symptoms.
Clearly, understanding cultural perceptions of motherhood and PDS among
Asian/Pacific Islander women may be useful to better elucidate this relationship.

Why are Asian/Pacific Islander Women at higher risk for PDS?
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Asian/Pacific Islander women had a risk of PDS 90% higher than Non-
Hispanic White women. There are several possible reasons why this might be the
case. According to my study, approximately 77.8% of Asian/Pacific Islander
women were not born in the U.S. Huang and colleagues found that among
Asian/Pacific Islander women, those who had immigrated to the U.S. reported
more PDS than those who were born in the U.S. There are likely cultural factors
that contribute to this higher risk. Examples of cultural factors include differences
in the perception of mental health, interpretation of symptoms, expectations of
motherhood, relationship with extended family, and unique traditions and rituals
associated with the postpartum period.

For example, Hau and colleagues found that Chinese women in Hong
Kong reported similar symptoms of PPD with the exception of “phantom
crying”—nhearing the baby cry when the baby was sound asleep (45). Often,
“unhappy” feelings were attributed to a non-caring husband as well as controlling
and powerful in-laws (45). Lee et al. found that commonly identified risk factors
for PPD among Chinese women were conflict with a mother-in-law, marital
dissatisfaction; past depression and antenatal depression independently predicted
the occurrence of postnatal depression (75). In a study done by Chan et al.,
Chinese women diagnosed with PDS were reluctant to obtain treatment possibly
due to a Chinese belief that mental disorders may confer an inability to solve
problems or represent behavior that is out of control and ultimately can bring
shame to the family (43). For 93% of women, PPD was the first encounter with

mental illness (46). Holroyd and colleagues describe the traditional expectation of
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following a prescribed set of rules in the month following childbirth referred to as
“doing the month” (76). Women following this tradition are restricted to the home
(often with the mother-in-law) and are expected to eat only certain foods and
avoid wind, exercise and washing their hair (44,76). Although this ritual and
others may include receiving support from family members and relatives, women
sometimes felt that these rituals actually increased PDS, especially for non-
traditional women who were not working at home. The expectation to fall into a
certain role as mother (to rear the children and take care of the home) also
increased PDS (44).

Kim et al. states that Korean mothers scored high on the EPDS or BDI and
were less likely to seek help for PPD because depression was considered a normal
part of mothering—that is to feel sadness, frustration, anger and anxiety was not
considered unusual. Furthermore, it is an expectation that to be a mother also
means the end of “easy free days” and the beginning of responsibility and hard
work (77). Similarly, Korean women may be less likely to present with PPD to a
physician because there is strong family support. Large families provide support
and often work together in times of crisis. In some cases, the extended family may
step in to take a more active role in the baby’s care if it appears necessary, thereby
decreasing the apparent need to seek professional help. If women did seek help,
often they preferred traditional oriental medicine treatment or help from an
obstetrician to relieve symptoms (77). Kim and colleagues state that Korean
mothers were found to report depressive symptoms as somatic symptoms rather

than affective symptoms, as would more be more commonly seen in Western
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cultures. Furthermore, a postpartum mood disorder is referred to by a name,
“sanhupung”, and considered a pain syndrome thought to be caused by inadequate
post-partum care. Described pain symptoms include joint pain and stiffness,
chills, chest tightness, headache, numbness, sleep disturbance, tiredness, dizziness
and anxiety. According to this belief, if “sanhupung” develops, it indicates that a
mother needs more nutrition and that she needs to receive more family support
and help. Although there have been changes in traditional roles and women have
increased direct expression of feelings, the profound traditional customs and
beliefs concerning childbirth and postpartum care are still very present among
Korean mothers (77).

Yoshida et al. discuss PPD among Japanese women. Perceptions of
marriage, childbearing and social support are different than in Western cultures
and that it is common for women to stop working when they get married. Often a
woman’s family is more likely to provide the majority of social support after
childbirth (70). Halbreich et al. state that Japanese women may be more likely to
accept physical and psychological discomfort for the infant’s well being because
of high importance placed on the future of the family generations and increased
status associated with a healthy baby (42). Demonstrating emotion is associated
with weakness of the mind and often people are encouraged to suppress personal
difficulties (42).

These examples regarding perceptions of motherhood, PPD and
postpartum care provide important insight into cultural influences, which is

important for physicians to be aware of. Moreover, there are 5.6 million Asian
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and Pacific Islander women who reside in the U.S. who represent nearly 50
countries or ethnic groups and speak over 100 different languages and dialects
(47). This large subgroup is diverse in many ways, including income, culture, and
history and yet the literature on this broad categorization of women remains
incomplete (47).
Limitations

There were several limitations to this study. In order to complete the
written survey, women must be literate, have sufficient time and be physically
able or have help (e.g., from a family member). This may have led to a bias since
the survey was sent to women’s homes and required all of these factors to be in
place for completion. The sample may have been overly represented by women
who were more educated and had higher income or more fluent English. Women
with risk factors such as lower income may have been less likely to complete the
survey due to insufficient time or other responsibilities. Given that lower income
was found as a risk factor for PDS, this under-representation may under-estimate
the odds ratio. However, PRAMS includes non-response in the weighting process,
which accounts for women who may be less likely to respond and may help
counteract this potential bias. For those women who cannot read, administering
the survey by telephone is an alternative method to obtain the information. Yet,
there may be discrepancy between women who answer directly and women who
self-report. Since most surveys were returned by women by mail, this likely did

not have a significant effect. Similarly, women who are depressed may have been
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less likely to respond to the survey and this also could have led to an under-
estimation of PDS.

Information bias may have occurred, particularly given that the survey is
only provided in two languages. Women are not fluent in English may
misunderstand questions regarding risk factors and outcome. Similarly,
interpretation of risk factors and the outcome may vary depending on culture and
health perspective. This may have led to misclassification, which would have
likely been non-differential. Women who have more English will be more likely
to answer the survey, and therefore those responding may not be immigrant
women. Given that Huang and colleagues found that women who were born
abroad were more likely to have PDS (6), this suggests that there may be an
under-estimation of risk among Oregon Asian/Pacific Islander women given the
large population of immigrant women. It is possible that foreign-born
Asian/Pacific Islander women were not as likely to answer the survey. Similarly,
if there is a discrepancy between the Asian/Pacific Islander women represented by
PRAMS and the overall Oregon population of women of Asian/Pacific Islander
immigrant women, then the odds ratio may again under-estimate the risk for this
population of women in Oregon.

Another limitation is that the survey is sent 2-4 months after birth.
According to the DSM-1V, postpartum depressive symptoms can develop at any
time, including one month after childbirth or later than 4 months postpartum.

Therefore, there may have been women who responded to the survey prior to
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developing symptoms and this would under-estimate the prevalence and effect
risk measurements.

Recall bias is a concern given questions about prenatal information after
giving birth and perceptions may have changed. For example, a woman who may
not have wanted a baby prior to being pregnant may answer differently now that
she has chosen to have and keep her baby. PRAMS was not able to account for
women with a history of depression that was unrelated to pregnancy. A history of
non-pregnancy related depression has been found to be significantly associated
with PPD, and would be important to include in future analysis (38). Like any
cross-sectional study, determining a clear causal relationship between risk factors
and the outcome is not possible. For most factors, the questions clearly indicated
the timing of feelings or factors. However, for some of the predictors, this may be
more difficult. For example, antenatal depressive symptoms and PDS are so co-
linear that determining a temporal relationship may not be valid.

As mentioned above, the Asian and Pacific Islander subgroup of women is
comprised of many diverse cultures and having one broad category does not
provide sufficient information to develop in depth understanding of risks for
subgroups of women. Most data aggregate measures should be considered
carefully given the wide diversity among this group of women (47). Knowing that
there is an increased risk among this subgroup is important in guiding more
specific research for this group in the future. Future studies, including with

PRAMS, should consider further subdividing this broad category of women.
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Finally, given the variable PDS was a proxy variable for PPD, | can only
determine the risk factors for women who report PDS and cannot presume that
they are experiencing PPD. However, as mentioned in the introduction section,
Whooley and colleagues found that two questions (similar to the two used in
PRAMS) had similar sensitivity and specificity to a screening tool for PPD,
indicating that women reporting PDS are likely experiencing PPD (2).

Public Health Implications

PPD is an important maternal and child health concern as it can have
adverse consequences for mother, child and family. Although there has been a
wealth of literature and information about women and PPD, there is still
deficiency in screening. This is in large part due to physicians not feeling properly
trained and that there are no universal recommendations for who should screen.
Improving screening training and implementing universal recommendations,
perhaps through the U. S. Task Force, as is done for other diseases would be
beneficial. Similarly, increased public health campaigns to decrease the social
stigma associated with PPD would be important. Currently, much is being done,
both at the Oregon Department of Public Health and through organizations such
as Postpartum Support International to address this issue, and continued work on
this is essential. Given that Asian/Pacific Islander women are at higher risk for
PDS, informing organizations that work closely with immigrant women,
particularly during pregnancy may be important.

One challenge to improving recognition is to remove barriers primary care

providers face in PPD screening. Several suggestions have been proposed to
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combat these challenges. For example, education could be improved by providing
credible, focused, and convenient mechanisms such as web-based courses or links
to established websites like Postpartum Support International, simultaneously
providing continuing medical education (CME) credit (61). Another approach is
for professional organizations to advocate and take more responsibility for
improving clinical practice of its members in the problem of PPD. Currently,
there are no mandates for continuing education of PPD by the Academy of
Obstetricians and Gynecologists (ACOG) or the American Academy of Pediatrics
(AAP). Government organizations should also be involved in raising awareness
among primary care providers about PPD. For example, the National Institute of
Mental Health and the Department of Health and Human Services have taken a
leadership role in increasing funding for research on PPD through senate bills as
well as calling for proposals from small businesses to develop educational
programs for primary care providers about PPD. Lastly, the Joint Commission of
Accreditation of Hospitals should require certification of competence in the care
of patients with PPD by providers of inpatient maternity care. As studies have
shown, these interventions promise to increase the screening and treatment of
women with PPD in clinical settings (61).

Future Research

There are many questions that have been generated by this study which
could be translated into future endeavors. First, it would be important to validate
the 2004 findings with another year of PRAMS. This can be done easily and

would strengthen the results of this study. Secondly, it would be important to see
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if the association is consistent with other datasets, particularly those using
different methodologies. Thirdly, it would be interesting to further evaluate the
relationship between nativity and PPD among Asian/Pacific Islander women and
to stratify by subgroup and birthplace. A study done in 2001, evaluating nativity
and health status by national origin, found the health of certain Asian and Pacific
Islander groups (women and men), notably Pacific Islanders and Vietnamese, to
be less favorable than average, and that this health status declined with duration of
residence in the U.S. (78). Engaging in qualitative studies evaluating specific
cultural risk factors associated with Asian/Pacific Islander subgroups for PPD
would be beneficial.

Another interesting question would be to explore the relationship between
weather, precipitation and PPD in Oregon. Oregon is known for many rainy and
short winter days. Finally, determining the risk for PDS among subgroups of
Asian/Pacific Islander women is crucial given the extreme diversity among this
group.

Conclusions

This study analyzed the prevalence and predictor variables for PDS in a
sample of Oregon women. Based on the results, the prevalence of PDS in Oregon
reflects prior research. Three risk factors found to be significant were similar to
what has been found in prior literature. The new risk groups found were
insufficient dental care and Asian/Pacific Islander women. All other race and
ethnic groups (White, Black, Hispanic and American Indian) did not have

statistically significantly increased odds ratio for PDS after adjusting for income,
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maternal BMI, insufficient dental care and partner-related stress. These results
suggest that other factors increase the risk for PDS among Asian/Pacific Islander
women. These factors may likely be cultural, but need to be further elucidated.

The U.S. population is extremely diverse and representative of many
international ethnicities and cultures. It is important to understand the prevalence
and risk of general and mental health disorders of all race and ethnic groups
represented in the U.S. in order to ensure every woman is carefully screened and
treated for in a culturally competent and consistent manner. According to the
Office of Minority Health, cultural competence is “the ability of health care
providers and health care organizations to understand and respond effectively to
the cultural and linguistic needs brought by patients to the health care encounter”
(69). According to the U.S. Census Bureau, there is a steady increase diverse
population of women in the U.S. and this translates to a need for health care
providers to evaluate, treat and work with patients of ethnically diverse
populations. Understanding the socio-cultural factors influencing diverse groups
of women is important for ensuring adequate identification, diagnosis and
treatment of PPD in all women.

I have found limited research on risk ratios for PPD among various race
and ethnic groups, particularly Asian/Pacific Islander women. As a result of
limited epidemiological research, the status of PPD Asian and Pacific Islander
women is largely unknown. This study is important because it has expanded upon
limited data available regarding the health of Asian and Pacific Islander women.

Although many prior studies have revealed important information about
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prevalence and risk factors for PPD or PDS, they are based on clinical samples
and test discrete risk factors and are therefore limited in their generalizability. The
strength of this study is that it analyzes a population-based sample that is
weighted to reflect the Oregon population of pregnant women improving the
ability to generalize to broader populations with similar demographics. Additional
insight into targeted screening and intervention for PDS is a very important public
health issue because it means better health for women, children and families in

Oregon.
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Appendix

Oregon Prams Survey 2004
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