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Abstract

There are relatively few population-based studies on prescription drug use
during pregnancy. Hawai‘i Pregnancy Risk Assessment Monitoring System
(PRAMS) survey data from 4,735 respondents were used to estimate statewide
prevalence of overall non-vitamin prescription drug use during and in the month
before pregnancy. Data were weighted to be representative of all pregnan-
cies resulting in live births in Hawai'i in 2009-2011. Of women with recent
live births in Hawai'i, 14.2% (95% ClI: 13.0— 15.5) reported prescription drug
use before pregnancy and 17.6% (95% Cl: 16.2—19.0) reported prescription
drug use during pregnancy. Prevalence of prescription drug use both before
and during pregnancy was highest among women who had a pre-pregnancy
chronic disease, were White, and had a pregnancy-related medical problem.
Pain relievers (2.82%; 95% Cl: 2.28— 3.47), psychiatric medications (2.34%;
95% Cl:1.85-2.95), and anti-infectives (1.91%;, 95% Cl: 1.46—2.48) were
the most common types of medications used before pregnancy. The most
commonly-reported prescription medication types taken during pregnancy
were anti-infectives (4.00%; 95% ClI: 3.34-4.79), pain relievers (3.18%; 95%
Cl:2.56—-3.94), and gastrointestinal drugs (3.08%; 95% Cl: 2.47-3.83). Of
women who reported prescription drug use during pregnancy and attended
prenatal care, 10.3% (95% Cl: 8.0- 13.2) reported that their healthcare provider
had not counseled them during prenatal care on which medicines are safe
to use during pregnancy.
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Introduction
Despite the fact that some medications have documented
teratogenic or otherwise harmful effects when used during
pregnancy,'? prescription drug use among pregnant women is
increasingly common.** There are likely numerous factors that
are influencing the increase in prescription drug use in preg-
nancy, with proposed explanations including rising prevalence
of chronic disease in reproductive age populations,’ a greater
number of pharmaceutical options for treating chronic diseases,’*
and increasing maternal age at pregnancy.’’ Although women
with chronic diseases pre-pregnancy are more likely to report
prescription drug use during pregnancy than women without
chronic diseases, women without chronic diseases also report
high usage of prescription medications during pregnancy.?
Another complicating factor is the fact that approximately
half of all pregnancies in the United States are not intended.’
These unintended pregnancies often lead to accidental in utero
exposures to prescription medication early in pregnancy, before
the woman recognizes that she is pregnant.>*!

There are few population-based studies on prescription drug
use during pregnancy." The research findings that do exist typi-
cally come from data sources with limited generalizability, such

as electronic medical records,'? pharmacy dispensing records,'®
or health insurance claims databases.'' This study aimed to use
a population-based dataset to (1) determine the prevalence of
non-vitamin prescription drug use before and during pregnancy
in Hawai‘i, (2) identify the types of medications used during
these time periods, and (3) describe differences in non-vitamin
prescription drug use during and immediately before pregnancy
in Hawai‘i by maternal demographic characteristics.

Methods

Data Source

A secondary analysis was conducted using Hawai‘i Pregnancy
Risk Assessment Monitoring System (PRAMS) survey data
from 2009 to 2011. The PRAMS survey collects self-reported
information on maternal behaviors, attitudes, and experiences
before,during,and immediately following pregnancy. PRAMS
programs operate according to a standardized data collection
protocol developed by the Centers for Disease Control and
Prevention (CDC), consisting of a mailed questionnaire (self-
administered) with telephone follow-up for non-responders.
Mothers are selected for the Hawai‘i PRAMS survey using
a stratified sample drawn from certificates of live birth in
Hawai‘i, and complete the survey 3-8 months postpartum. The
majority of participants complete the Hawai‘i PRAMS survey
3-4 months postpartum. The Hawai‘i PRAMS analytic dataset
includes information collected from Hawai‘i PRAMS survey
questions in addition to selected linked variables extracted
from birth certificates. If PRAMS programs are able to achieve
a minimum weighted response rate of 65% in each sampling
stratum, survey results are considered generalizable to all live
births in the state in a given year. Responses are then weighted
according to CDC protocol to be representative of all pregnan-
cies resulting in live births in Hawai‘i in a given year. Hawai‘i
PRAMS weighted response rates for the years presented in this
analysis ranged from 71%-73%. Additional information on
PRAMS methodology can be found at: http://www.cdc.gov/
prams/methodology.htm.

Data were available for 4,735 respondents, representing a
weighted population of approximately 55,690 women with live
births. Secondary analysis of Hawai‘i PRAMS data is covered
under pre-existing approvals granted by the Institutional Review
Board of the Human Research Protection Office of the CDC, as
well as by the Hawai‘i State Department of Health Institutional
Review Board.
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Measures
The following questions pertaining to prescription drug use
were used for this analysis:

During any of your prenatal care visits, did a doctor, nurse, or other health
care worker talk with you about any of the things listed below? Please count
only discussions, not reading materials or videos.

For each item, circle Y (Yes) if you used it or circle N (No) if you did not.
e. Medications that are safe to take during my pregnancy N Y

Did you use any of these drugs in the month before you got pregnant?
For each item, circle Y (Yes) if you used it or circle N (No) if you did not.

a. Prescription drugs N Y

If yes, what kinds? Please tell us:

Did you use any of these drugs when you were pregnant?
For each item, circle Y (Yes) if you used it or circle N (No) if you did not.
a. Prescription drugs N Y

If yes, what kinds? Please tell us:

Write-in responses were manually reviewed in order to properly
adjust for misspellings, multiple drugs listed, and other factors.
Responses were then coded into groups by medical indication
using SAS 9.2 (SAS Institute Inc., Cary, NC) “string” and
“upcase” commands. Medications with possible indications
in multiple groups were cross-checked with maternal and/or
birth certificate report of diagnoses to determine most likely
group for categorization. An example of this would be the
drug lamotrigine, which may be prescribed for psychiatric
conditions,'* or for non-psychiatric seizure disorders.' In this
situation, the medication use was cross-checked with maternal
report of medical conditions in order to determine the most
likely categorization. Write-in entries that were larger than thirty
characters were listed in separate comment file; these responses
were also manually reviewed and coded into groups by unique
ID number. In a very few cases, determination of which drug
was being referenced was not possible. For each time period
examined, there were fewer than five unweighted cases in
which a drug listed was not reliably identified due to spelling
errors, fewer than ten unweighted cases in which a respondent
did not remember or state what type of medication was used,
and/or did not provide additional information that could aid in
drug identification, and fewer than twenty unweighted cases
in which a participant selected “Yes” for prescription drug
use, but then left the write-in box blank and did not provide
additional information that could aid in drug identification. In
cases where classifying an entry was not possible, it was coded
as “Unknown”. Coding accuracy was verified on an ongoing
basis throughout the analysis by manual review of SAS and
SUDAAN outputs listing responses included and not included
in each grouping.

Maternal age, race/ethnicity, nativity, education, and parity
were determined based on linked birth certificate variables in-
cluded in the Hawai‘i PRAMS analytic dataset. Approximately
23% of the population of Hawai‘i identifies as mixed race,'®

however the maternal race/ethnicity variables included in the
Hawai‘i PRAMS analytic dataset were sorted into single race
groups based on a standard algorithm used by the Hawai‘i De-
partment of Health Office of Health Status and Monitoring prior
to their inclusion in the dataset.!” Federal Poverty Level (FPL)
was based on maternal reports of household annual income and
number of dependents in the year before delivery and was cal-
culated according to Hawai‘i-specific threshold guidelines.'3!
Prenatal counseling regarding medication safety, pre-pregnancy
chronic disease, and pregnancy-related medical problems were
based on maternal reports in the Hawai‘i PRAMS survey. The
created variable for pre-pregnancy chronic disease included
the following conditions, as reported in the Hawai‘i PRAMS
survey only: Type 1 or Type 2 diabetes at any point before
pregnancy;and asthma, hypertension, heart problems, epilepsy,
thyroid problems, depression, and anxiety in the three months
before pregnancy. The created variable for pregnancy-related
medical problems included the following conditions, as reported
in the Hawai‘i PRAMS survey: gestational diabetes, vaginal
bleeding, kidney or bladder infection, severe nausea, vomiting
or dehydration, cervical cerclage, hypertension, preeclampsia,
toxemia during pregnancy, placental problems, preterm labor,
orblood transfusion during pregnancy. SAS-callable SUDAAN
10.0 (RTT International, Research Triangle Park, NC) was used
to generate prevalence estimates, confidence intervals, and P-
values.

Results

Maternal demographic characteristics and prescription drug use
before and during pregnancy are shown in Table 1. Of women
with recent live births in Hawai‘i, 14.2% (95% CI:13.0-15.5)
reported non-vitamin prescription use (NVPU) immediately
before pregnancy and 17.6% (95% CI:16.2—19.0) reported
NVPU during pregnancy. Women who had a pre-pregnancy
chronic disease had the highest prevalence of NVPU both be-
fore (37.7%) and during (36.1%) pregnancy. By race-ethnicity,
White women reported the highest prevalence of NVPU (22.9%
before and 26.2% during pregnancy). Also, women who had a
pregnancy-related medical problem were more likely to report
NVPU both before (18.6%) and during (24.5%) pregnancy.
Differences by demographic variables listed in Table 1 were
statistically significantatthe P < .001 level, with the exception of
differences in use during pregnancy by maternal age (P=.002)
and differences by parity, both before pregnancy (P=.891) and
during pregnancy (P=.869).

Types of prescription drugs used before and during pregnancy
are showninTable 2. Painrelievers (2.82%;95% CI1.2.28 -3 .47),
psychiatric medications (2.34%; 95% CI:1.85-2.95), and
anti-infectives (1.91%; 95% CI:1.46-2.48) were the most
common types of medications used before pregnancy. The most
commonly-reported prescription medication types taken during
pregnancy were anti-infectives (4.00%; 95% CI:3.34—-4.79),
pain relievers (3.18%; 95% CI:2.56—-3.94), and gastrointesti-
nal drugs (3.08%; 95% CI:2.47-3.83). Overall, 13.9% (95%
CI: 12.7-15.2) of women reported not being counseled about
medication safety during prenatal care. This estimate was
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Table 1. Non-vitamin prescription use (NVPU) by maternal characteristics, Hawai‘i PRAMS, 2009-2011

Percent of total birth population*

Percent reporting NVPU before

Percent reporting NVPU during

(95% Cl) pregnancy* (95% Cl) pregnancy* (95% Cl)
Total 100 (N/A) 14.2 (13.0- 15.5) 17.6 (16.2-19.0)
Age (years)
Less than 20 7.3(64-83) 7.1(4.5-11.0) 10.3(6.9-15.2)
20-24 236(22.1-25.3) 10.9 (8.7-13.4) 16.1 (13.4-19.3)
25-29 27.3(25.7-29.0) 15.5(13.1-18.2) 17.3 (14.8-20.1)
30-34 24.4(22.9-26.0) 15.7 (13.3-18.5) 18.6 (15.9-21.7)
35 or older 17.4 (16.1 - 18.8) 17.5(14.5-20.9) 215(182-252)
Race/Ethnicity
Hawaiian? 30.1(284-317) 13.2 (11.2-15.5) 15.3 (13.1-17.8)
White 23.0(21.5-24.6) 22.9(19.8-26.4) 26.2 (23.0-29.8)
Filipino 178(16.5—19.3) 12.3(9.8-154) 16.1(13.1-19.6)
Japanese .3(8.3-10.5) 120(88—16.3) 148(11 2-19.4)
Other Pacific Islander® 74(6.4-85) 1(1.6-59) 7(32-10.1)
Other Asian® 72(6.3-83) 10.2 (6.7-15.1) 15.9 (11.5-21.6)
Other or unknown® 52(44-6.1) 12.7 (8.4-18.8) 216 (15.5-29.3)
Nativity

Born in United States

74.8 (73.1 - 76.4)

16.5 (15.0 - 18.1)

19.9(183-21.7)

Born outside United States 25.2(23.7-26.9) 7.3(56-94) 10.6 (8.5-13.2)
Education Level
Less than high school 7.5(6.6-8.5) 6.3 (4.0-10.0) 47-11.3)

High school graduate

39.7 (37.9-41.5)

12.8 (11.0-14.9)

1- 3 years of college

235 (22.0 - 25.1)

214 (184-247)

4 or more years of college

293 (27.7-31.0)

(
15.5(13.0 - 18.4)
17.4(15.0 - 20.1)

A
15.5(13.5-17.8)

(

(

20.3(17.7-23.2)

Federal Poverty Level (%)

100% or less

29.3(27.6-31.0)

10.9 (9.1 -13.1)

115 (9.6 - 13.8)

101% - 200%

26.0 (24.4-27.7)

13.0(10.7 - 15.7)

17.9(15.1 - 21.1)

201% or greater

447 (42.8- 46.6)

17.9 (158 - 20.1)

21.8 (19.5-24.3)

Parity
Primipara 40.6 (38.8 —42.4) 14.1(12.3-16.1) 17.7 (15.6 - 20.0)
Multipara 59.4 (57.6-61.2) 14.2 (12.7-16.0) 17.5(15.7-19.4)

Pre-pregnancy Chronic Disease®

Yes

19.7 (183 -21.1)

37.7 (34.0-41.7)

36.1 (32.4 - 40.1)

No

80.3 (78.9-81.7)

8.4(7.4-96)

13.0 (11.7 - 14.5)

Pregnancy-related Medical Problem!

Yes

52.8 (50.9 - 54.6)

18.6 (16.8 - 20.6)

245 (22.4 - 26.7)

No

47.2 (454 - 49.1)

9.2(7.8-10.9)

9.8(8.3-11.6)

*Weighted estimates; *Hawaiian includes part Hawaiian; ®Other Pacific Islander includes: Samoan, Guamanian, and other Pacific Islander; “Other Asian includes: Chinese, Korean,
Vietnamese, Asian Indian, and other Asian; Other or unknown includes: African American, American Indian, Puerto Rican, Cuban, Mexican, and all others; ¢Pre-pregnancy
chronic disease includes: diabetes, asthma, hypertension, heart problems, epilepsy, thyroid problems, depression, and anxiety; Pregnancy-related medical problem includes:
gestational diabetes, vaginal bleeding, kidney or bladder infection, severe nausea, vomiting, or dehydration, cervical cerclage, hypertension, preeclampsia, or toxemia during
pregnancy, placental problems, preterm labor, and blood transfusion during pregnancy.

Differences by demographic variables listed in this table were statistically significant at the P<.001 level, with the exception of differences in use during pregnancy by maternal
age (P=.002) and differences by parity, both before pregnancy (P=.891) and during pregnancy (P=.869).
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Table 2. Prescription drug use before and during pregnancy by type, Hawai‘i PRAMS, 2009-2011

Prescription Type

Percent reporting use before pregnancy* (95% Cl)

Percent reporting use during pregnancy* (95% Cl)

Allergy medications

1.52(1.12-2.07

1.71(1.28 - 2.28)

)

Anti-infectives? 1.91 (1.46 - 2.48) 4.00 (3.34 -4.79)
Asthma medications 1.40 (1.05-1.86) 1.44 (1.07 - 1.93)
Birth control medications 0.80 (0.53 - 1.20) N/A®

Cardiovascular medications 1.42(1.05-1.92) 1.69 (1.29-2.21)
Diabetes medications 0.83 (0.56 - 1.22) 1.39 (1.02 - 1.89)
Fertility treatment medications 0.81(0.56 - 1.18) N/A

Gastrointestinal medications 0.88(0.58 - 1.33) 3.08 (2.47 - 3.83)
Other medications® 1.27 (0.92-1.74) 1.28 (0.92 - 1.76)
Pain relievers 2.82(2.28-347) 3.18 (2.56 — 3.94)
Pregnancy support medications N/A 0.74 (0.50 - 1.10)
Psychiatric medications® 2.34 (1.85-2.95) 1.38 (1.01-1.87)
Thyroid medications 0.86 (0.61-1.22) 1.02 (0.74 - 1.41)
Unknown medications 0.34 (0.20 - 0.58) 0.66 (0.41-1.05)

Vitamins/supplements*

1.88 (1.42 - 2.47)

6.81(5.94 - 7.81)

*Weighted estimates; 2Anti-infectives group includes: antibiotic, antiviral, antifungal, and antiparasitic medications; ®Other group includes all identifiable medications not otherwise
grouped; for drugs taken during pregnancy, Other group also includes birth control; “Psychiatric group includes antidepressant, antianxiety, and antipsychotic medications, as
well as medications used to treat attention deficit disorder and attention deficit hyperactivity disorder; ¢Vitamins/supplements group estimates include nonspecific responses
indicating vitamin/supplement use (eg, prenatal vitamins) as well as specific references to individual supplements (eg, iron pills) and reflect only responses to the prescription
drug use before and during pregnancy questions on the Hawai‘i PRAMS survey, not responses to other survey questions specifically addressing prenatal or multivitamin use.

lower among women who reported NVPU during pregnancy,
with 10.3% (95% CI: 8.0 —13.2) reporting that their healthcare
provider had not counseled them during prenatal care on which
medicines are safe to use during pregnancy. This difference
was statistically significant at P=.004 (data not shown). Ap-
proximately 1% of women reported that they did not attend
prenatal care (0.98%;95% CI:0.68 — 1.42). These women were
not included in the analysis of medication safety counseling
during prenatal care, but were included in the other analyses.

Discussion

To the knowledge of the authors, this study is the first examining
prescription drug use before and during pregnancy using mater-
nally reported, population-based data from the Hawai‘i PRAMS
survey. This data source provides a different perspective from
other research findings relying on data from electronic medi-
cal records, pharmacy dispensing records, or health insurance
claims databases. Data from those sources do notdirectly address
what is arguably the most important question with regards to
this line of research: what prescription drugs did women use?
Instead, these data sources use proxy measures such as: what
drugs were women prescribed, what prescriptions were filled,
and what prescriptions were submitted for insurance coverage.
However, many people are prescribed medication that they
never fill, fill medication that they never use, or use medication
that they never submit for insurance coverage.”>> Also, none
of these data sources address the usage of prescription medica-
tion not prescribed to the woman herself. This means that any
use of medications provided by friends, family, or other means

would not be captured. This is of concern because sharing and
borrowing of prescription medication is exceedingly common
among American women of reproductive age, with recent
estimates indicating that more than one in four have shared or
borrowed prescription drugs.?6?’

Limitations of this study related to the Hawai‘i PRAMS
survey itself include that the data are self-reported, and conse-
quently subject to bias due to recall or reporting factors. This
could affect the results of this study, as previous research has
shown that women are more likely to recall use of some types
of medications than others when retrospectively asked about
medication use during pregnancy.”® Reporting of medication
use on the PRAMS survey might also have been affected by
individual-level factors related to patient compliance or non-
compliance with medical recommendations, possibly resulting
in underreporting, overreporting, or misclassification of pre-
scription drug usage %! Additionally, PRAMS nonresponse
weights are calculated based on assumptions that women in a
particular subgroup who responded would be predicted to have
similar responses to those who did not respond. It is unclear
how valid this assumption may be for the outcomes examined
in this study.*?

There are also limitations related to the Hawai‘i PRAMS
prescription drug use questions in particular. Issues with
comprehension of these specific questions might have posed
problems for some individual respondents. For example, some
medications listed as responses were likely not prescribed, and
may have in fact been over-the-counter medications. However,
because many drugs are available both over the counter and by
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prescription (eg, ibuprofen), no attempt was made to exclude
responses that may have been over the counter. This could mean
that estimates for certain indication groups might include use
of over the counter drugs, in addition to prescription drugs. The
Hawai‘i PRAMS survey questions related to prescription drug
use also did not have information on drug dosages, frequency
of use, or pregnancy trimester of usage, all of which have im-
portant implications related to the effects of specific drugs on
pregnancy and birth outcomes.

Conclusion

As prescription drug use among the general public becomes
more widespread, there is an increased need for careful
monitoring by health care providers of usage in pregnant and
reproductive-aged women. The finding that 10.3% of women
who report using prescription medication during pregnancy
also reported not receiving counseling on medication safety
during prenatal care is especially concerning for this reason.
Counseling on potential risks to mother and fetus should be
emphasized during prenatal care visits to assure that women
are informed and empowered to make the best decisions for
themselves and their infants.
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