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Background
 Depression and anxiety are common among pregnant and postpartum women,

as well as among women of reproductive age in general. [41] [73] [98] [112]
[135]


When these conditions and other psychiatric disorders occur around the time of
pregnancy, they have been associated with poor birth outcomes, decreased maternal
health, and continued ill effects throughout infancy and childhood. [5] [39] [47] [98]

 Treatments available for depression and anxiety include counseling or therapy,

behavioral interventions, and prescription medications. [34] [73]


Pregnant and postpartum women require special considerations with respect to
treatment of psychiatric conditions, which can make medical decisions complicated.
[24] [34] [92]

Background
 There is much that is not known about the safety and effects of specific psychiatric

medications, particularly in pregnancy.
 Healthcare providers treating women with psychiatric conditions must be

concerned with not only the potential dangers of continuing treatment by using
prescription medications of unknown safety throughout pregnancy, but also with
the dangers of discontinuing treatment. [24]


Some providers choose to administer medications at lower levels during pregnancy in an
attempt to reduce perceived risks to the fetus. [52] [103]



Some patient become noncompliant out of fear of potentially harming their fetuses with
prescription drugs. [89]




Both of these scenarios are of special concern with regards to psychiatric medications, as
reducing or discontinuing medication can cause a relapse of serious psychiatric symptoms,
including self-harm behaviors. [26] [103] [76]

Psychiatric conditions such as maternal depression and anxiety have both been
independently associated with harmful maternal behaviors during pregnancy as well as poor
birth outcomes. [24] [12] [88] [96]

Study Aims
 Anxiety and depression before, during, and after pregnancy, along with

related help-seeking behaviors and treatment strategies, are not welldescribed for the State of Hawai‘i.
 This study sought to describe the prevalence of depression and anxiety,

along with pharmaceutical treatment and help seeking behaviors,
among a multiethnic population of women who recently gave birth to a
live infant in Hawai‘i.

Data Source
 Hawai‘i Pregnancy Risk Assessment Monitoring System (PRAMS)


Partnership project between the United States Centers for Disease Control and
Prevention (CDC) and selected state and city health departments.




Hawai‘i PRAMS began data collection in 2000, and the program is currently housed within the
Hawai‘i State Department of Health, Family Health Services Division.

Self-reported survey of recently-pregnant women collecting information on maternal
behaviors, attitudes, and experiences before, during, and immediately after pregnancy


Standardized data collection protocol centers on a self-administered mailed questionnaire with
telephone follow-up for non-responders



Analytic dataset includes information collected from PRAMS survey questions, as well
as from selected linked birth certificate variables



Data are weighted annually to be representative of all pregnancies resulting in live
births in the state in a given year.


For this project, data were available for 4,735 respondents, representing a total population of
approximately 55,690 women who had a live birth in Hawai‘i in the years 2009-2011.

Methods
 Hawai‘i PRAMS data from 4,735 respondents were used to estimate

prevalence of several indicators related to anxiety and depression
before, during, and after pregnancy among women with recent live
births.
 Data were weighted to be representative of all pregnancies resulting in

live births in Hawai‘i from 2009 to 2011.
 Prevalence estimates, confidence intervals, and p-values were

generated using SAS-callable SUDAAN 10.0 to account for complex
sampling.

Measures

Measures

Measures
 Postpartum depression was assessed according to CDC PRAMS guidelines.


CDC recommends using a cut off of greater than or equal to 10 as an indication of
postpartum depressive symptoms. This cut off point is calculated by adding parts a, b & c of
the depression question together (depressed, hopeless, and slowed down).

 Write-in responses to the prescription drug use question were manually

reviewed in order to properly adjust for misspellings, multiple drugs listed, and
other factors.


Responses were then coded into categories using SAS 9.2 “string” and “upcase” commands.



Entries > 30 characters are listed in a separate comment file; these responses were also
manually reviewed and then coded into groups by unique ID number.



In addition, some women refer to prescription drug usage during pregnancy in an openended section at the back of the Hawai‘i PRAMS survey. These responses were also
manually reviewed and then coded into groups by unique ID number if appropriate.

Measures
 The following prescription anxiety and/or depression medications (alone or in

combination) were included in this analysis:


Alprazolam, Amitriptyline, Aripiprazole, Bupropion, Buspirone, Citalopram,
Clozapine, Clonazepam, Diazepam, Desvenlafaxine, Duloxetine, Escitalopram,
Fluoxetine, Fluvoxamine, Lamotrigine, Lorazepam, Nortriptyline, Paroxetine,
Quetiapine, Sertraline, Trazodone, and Venlafaxine



Entries that did not specifically list drug names, but instead included a reference to
non-specific antidepressant or anxiety medication were also included.

Results
 Among women who gave birth to a live infant in Hawai‘i between the

beginning of 2009 and end of 2011:


4.9% (95% CI: 4.2-5.7) reported that they had depression in the three
months before pregnancy



5.9% (95% CI: 5.1-6.8) reported that they had anxiety in the three months
before pregnancy


There was significant overlap between the two groups; 7.6% (95% CI: 6.7-8.6)
reported suffering from anxiety, depression, or both in the three months before
pregnancy.



9.1% (95% CI: 8.1-10.2) screened positive for postpartum depression (PPD)



6.9% (95% CI: 6.0-7.9) reported asking a doctor, nurse, or other health care
worker for help for anxiety since their new baby was born

Results
 Pre-pregnancy depression prevalence estimates differed significantly by:


Maternal race/ethnicity (p < 0.0001)



FPL (p < 0.05)

 Pre-pregnancy anxiety prevalence estimates differed significantly by:


Maternal race/ethnicity (p < 0.0001)

 PPD prevalence estimates differed significantly by:


FPL (p < 0.01)



Maternal age was borderline statistically significant (p = 0.0544)

 Postpartum seeking help for anxiety estimates differed significantly by:


FPL (p < 0.01),



Maternal race/ethnicity (p < 0.05)



Maternal education level (p < 0.05)

Results
 The total prevalence of antianxiety and/or antidepressant prescription use was

2.3% (95% CI: 1.8-2.9) in the month before pregnancy and 1.4% (95% CI: 1.01.9) during pregnancy.








Women with depression in the three months before pregnancy:
 27.8% (95% CI: 21.2-35.7) took antidepressant/antianxiety drugs before pregnancy
 18.7% (95% CI: 13.0-26.0) took either type of medication during pregnancy
Women with anxiety in the three months before pregnancy:
 23.5% (95% CI: 17.8-30.3) took antidepressant/antianxiety drugs before pregnancy
 11.4% (95% CI: 7.4-17.0) took either type of medication during pregnancy
Women with depression, anxiety, or both in the three months before pregnancy:
 25.4% (95% CI: 20.1-31.5) took antidepressant/antianxiety drugs before pregnancy
 13.8% (95% CI: 9.8-19.0) took either type of medication during pregnancy
Among women who reported taking antidepressant and/or antianxiety medication in the
month before pregnancy:
 52.2% (95% CI: 40.3-63.8) took either type of medication during pregnancy

Results
 Women who reported pre-pregnancy depression were significantly

more likely to screen positive for PPD than women who did not
report depression in the three months before pregnancy (43.8% vs.
7.2%; p < 0.0001).


Among women who reported pre-pregnancy depression, those who took
antidepressant or antianxiety medication during pregnancy were not
significantly more likely to screen positive for PPD than were those who
did not take these types of medications during pregnancy (51.2% vs. 42.2%;
p = 0.4029).

Results
 Women who reported pre-pregnancy anxiety were significantly

more likely overall to report seeking help for anxiety postpartum than
women who did not have anxiety in the three months before pregnancy
(31.4% vs. 5.3%; p < 0.0001).


Among women who reported having anxiety pre-pregnancy, women who
took antidepressant or antianxiety medication during pregnancy were
significantly more likely to seek help for anxiety in the postpartum
period than were those who did not take these types of medications during
pregnancy (57.4% vs. 28.0%; p < 0.05).

Discussion
 Both depression and anxiety are common among women with recent live births

in Hawai‘i, and there is substantial overlap between the two conditions.
 There are differences in both conditions by demographic factors, and these

differences do not necessarily track in exactly the same way.


For example, racial/ethnic differences related to pre-pregnancy anxiety, prepregnancy depression, and post-partum anxiety help-seeking behaviors were all
statistically significant in our population, while differences in PPD were not (p =
0.1425).


This may be related to the fact that PPD in this study was measured through use of
a validated screening tool, whereas the other indicators were based on maternal
report of the condition/behavior.


If so, this may imply that observed differences in pre-pregnancy anxiety, prepregnancy depression, and post-partum anxiety help-seeking reflect differences
or bias related to reporting, possibly including social desirability factors.

Discussion
 This is the first study to examine use of psychiatric medication during

pregnancy using maternally reported, population-based data from the
PRAMS survey.


This PRAMS study provides a different perspective from existing
prescription drug research.


Population-based and weighted to be representative of all pregnancies
resulting in live births in Hawai‘i



Can capture use of medications that might be missed in other datasets
due to recreational or occasional use of drugs prescribed to other
individuals or drugs obtained through illicit means

Discussion
 While the prevalence estimates for anxiety and depression medication

use before and during pregnancy in Hawai‘i are novel on their own, the
additional inclusion of other mental health indicators helps to provide a
more detailed picture of the larger setting in which use of these
medications is taking place.


The finding that approximately one in four Hawai‘i women with depression,
anxiety, or both before pregnancy also reported that they took
antidepressant or antianxiety medication immediately before pregnancy
shows that psychiatric medication use is relatively common among women
with depression or anxiety in Hawai‘i.

Discussion
 This study also showed that almost half of women who used these drugs

before pregnancy discontinued when they became pregnant.


Discontinuation rates during pregnancy in this population are likely to be even
higher than 50% if one assumes that some of these women had unintended
pregnancies (of which approximately half of all pregnancies are [49]) that
resulted in inadvertent drug exposures early in pregnancy, with later cessation of
medication use once the pregnancy was discovered.


Although the Hawai‘i PRAMS survey does not collect information on psychiatric
treatment plans or medical oversight of medication use, this is important information for
health care providers in light of concerns about psychiatric medication noncompliance
during pregnancy. [26] [76] [89] [103]



More investigation is needed to determine if the anxiety and/or depression medication
cessation in pregnancy observed in this study reflects medically-supervised changes in
treatment plans, prescription medication noncompliance, or perhaps occasional and/or
recreational use of psychiatric medication that may or may not be prescribed to the
individual using it.

Discussion
 The examination of PPD and postpartum anxiety help-seeking behavior

in light of pre-pregnancy anxiety and depression and prescription drug
use during pregnancy attempted to take a preliminary look at postpartum mental health outcomes while controlling for confounding by
indication.


Although our sample size prevented more complex analysis of the
issue as part of this study, the initial results as reported in tables 4.2
and 4.3 are intriguing.



The observed differences between PPD and postpartum help seeking
for anxiety deserve further investigation.

Limitations
 Hawai‘i PRAMS survey limitations


Self-reported data; recall, other reporting bias


Women are more likely to recall use of some types of medications than others when
retrospectively asked about medication use during pregnancy. [134]




Documented effects are modest for the time period during which the majority of
PRAMS surveys are completed. [134]

Mode bias


Mothers who completed the surveys via mail were significantly more likely to
report prescription drug use both before and during pregnancy.


Previous investigations into mode bias effects on PRAMS survey responses
found that most differences were minimal or nonexistent, and attempts to
control for mode bias resulted in very small absolute differences in estimates.



Approximately 81% of survey respondents completed the Hawai‘i PRAMS
questionnaire by mail in 2009-2011.

Limitations
 Hawai‘i PRAMS prescription drug use question


Comprehension




Example: some individuals might only have listed medications that were
prescribed to them, not medications they used recreationally

Clarity of responses


Spelling errors, reference to medication purpose or class instead of drug name
(“antidepressants”), individual did not know what she took


In this study:
• <5 (unweighted) cases where a drug listed was not able to be reliably identified
due to spelling
• <10 where women did not remember or state what type of medication they used
during pregnancy
• <20 where the space was left blank

Limitations
 Limitations for this study specifically


Relatively small unweighted numbers of women who used prescription
anxiety and depression medications


Limited the complexity of the analyses that were possible



Small numbers issues when looking at specific drugs, in combination with the
frequency of multiple drugs being listed for single individuals, necessitated
grouping prescription different antidepressants or antianxiety medications (with
different mechanisms of action and potential side effects) together.

Implications
 This study reflects a preliminary step in an attempt to more fully

describe the mental health landscape as it relates to pregnancy in
Hawai‘i.


More research is needed to fully describe the burden of anxiety and
depression around the time of pregnancy, associated risk factors, and the
risks and benefits of different treatment strategies.




This information is crucial for mental health providers, public health workers, and
women who are pregnant or may become pregnant.

More study is sorely needed in order to better inform providers, patients,
and researchers moving forward.
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