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Abstract

Objective—To report the prevalence of prescription opioid use and evaluate the trends in a large
cohort of Medicaid-enrolled pregnant women.

Methods—A cohort of pregnancies was identified using data from the Medicaid Analytical
eXtract for the period of 2000-2007. Dispensing of opioids, as a class and separately for individual
agents, was evaluated using claims from filled prescriptions. Variations in patterns of prescription
opioid fills were examined by demographic characteristics, by geographic region, and over time.
Median number of opioid prescriptions dispensed and cumulative days of availability for
prescription opioids during pregnancy were reported.

Results—The study population consisted of over 1.1 million women with completed
pregnancies, from 46 US states and Washington, DC. One out of five women from our cohort
(21.6%) filled a prescription for an opioid during pregnancy; this proportion increased from 18.5%
in 2000 to 22.8% in 2007. Substantial regional variation was seen with the proportion of women
who filled a prescription during pregnancy, ranging between 9.5% and 41.6% across the states.
Codeine and hydrocodone were the most commonly prescribed opioids. Among women filling at
least one opioid prescription, the median (IQR) number of prescriptions filled was 1 (1-2) and the
median (IQR) cumulative days of opioid availability during pregnancy were 5 (3-13) days.

Conclusion—We observed high and increasing number of filled prescriptions for opioids during
pregnancy among Medicaid-enrolled women. These findings call for further safety evaluations of
these drugs and their effects on the developing fetus in order to inform clinical practice.
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Introduction

Methods

Yazdy et al.(1) recently reported in this journal an increased risk of neural tube defects after
first trimester maternal opioid use. This follows the study by Broussard et al.(2) from the
National Birth Defects Prevention Study that suggested an association between maternal
opioid analgesic use and a number of congenital malformations including neural tube
defects, cardiac septal defects, and gastroschisis. These findings, coupled with the well-
established risk of neonatal withdrawal syndrome following prolonged opioid exposure in
late pregnancy (3), raise concerns about the use of opioids in pregnancy.

In light of these emerging data questioning the safety of prescription opioids for the fetus, it
is imperative to study the extent of their use during pregnancy to gain insight into the
potential public health impact of maternal opioid exposure during pregnancy. We therefore
evaluated the use of prescription opioids in a large national cohort of Medicaid-insured
pregnant women in the US. This is a highly relevant population to study this question as
Medicaid covers the medical expenses for more than 40% of births in the US (4), and the
rates of prescription opioid use are reported to be disproportionately high among Medicaid
enrollees compared to commercially insured patients in the general population (5).

The study population consisted of over 1.1 million women with completed pregnancies, and
was drawn from the Medicaid Analytical eXtract for 46 U.S. states and Washington, DC, for
the period of 2000-2007. Montana and Connecticut were excluded because of difficulty in
linking mothers and infants, Michigan was excluded because of incomplete data, and data
from Arizona were not available. We identified all completed pregnancies in women aged
12-55 years linked to live-born infants. We estimated the date of last menstrual period
(LMP) based on the delivery date combined with a validated algorithm based on diagnosis
codes (6). The LMP was assigned to be 245 days before the delivery date for pregnancies
that had maternal or infant ICD-9 codes indicative of preterm delivery (644.0, 644.2, and
765.x) and to be 270 days before the delivery date for all other pregnancies. Finally, we
required all women to be Medicaid eligible throughout pregnancy. To ensure a complete,
longitudinal stream of healthcare claims throughout pregnancy, we excluded women with
supplementary private insurance, women with restricted benefits and women in selected
capitated managed care plans. Derivation of this cohort has previously been described in
detail elsewhere (7).

Filled prescriptions of opioid analgesics were identified using pharmacy-dispensing claims.
We then defined three trimesters using the date of LMP; the first trimester extended from the
LMP through day 90 of pregnancy, the second trimester was the following 90 days, and the
third trimester began 181 days after estimated LMP and continued until delivery. Based on
the dispensing date, each prescription was classified as dispensed in the respective trimester.
We accumulated days supply for each filled opioid prescription to derive the cumulative
days of opioid availability during pregnancy overall and during each trimester. We assumed
that opioids were consumed regularly at the minimum specified interval even if prescribed
on an as-needed basis. Cumulative days of opioid availability were reported as median
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(interquartile range (IQRY)).In addition to prescriptions at the class level, we also explored
prescriptions filled for individual opioid agents during each trimester. The opioids
considered in our analysis included hydrocodone, codeine, oxycodone, propoxyphene,
tramadol, meperidine, hydromorphone, morphine, fentanyl, buprenorphine, methadone,
pentazocine, tapentadol, and oxymorphone.

Patient characteristics, including race, age, geographic region, most frequent pain diagnoses,
and caesarean sections, were presented for women who did and did not fill an opioid
prescription during pregnancy. Regional and time trends adjusting for demographic
characteristics for prescription opioids fills were examined using mixed effects regression
analyses. All analyses were conducted using SAS version 9.3 (SAS institute, Cary, NC). The
use of this de-identified database for research was approved by the Institutional Review
Board at the Brigham and Women’s Hospital.

The study population consisted of over 1.1 million women with completed pregnancies,
from 46 US states and Washington, DC. Overall, approximately one in five Medicaid-
enrolled pregnant women filled at least one prescription for an opioid at any time during her
pregnancy (21.6% or 239,381 of 1,106,757) between 2000 and 2007. Table 1 shows some
key demographic characteristics of our cohort. The proportion of women who received an
opioid prescription was 29.0% among whites, 19.1% among black, and 13.4% among
Hispanic. The mean age (£SD) for women who received opioid prescriptions was 24.3+ 5.3
years and for women who did not receive opioid prescriptions during pregnancy it was 23.9
+ 5.9 years. The majority of pregnant women receiving an opioid prescription had a
diagnosis of abdominal pain (48.4%), lower back pain (33.0%), headache syndromes
(13.3%), joint pain (11.2%), or migraine (7.9%) at some point during their pregnancy.

The proportion of women who filled an opioid prescription was 10.5% in the first trimester,
9.6% in the second trimester and 9.8% in the third trimester. Among women filling any
opioid prescription, the median (IQR) cumulative days of opioid availability during
pregnancy was 5 (3-13) days overall (assuming the medication was taken continuously at the
minimum prescribed interval); and 5 (3-12), 5 (3-10) and 5 (3-12) days respectively during
the three trimesters. The median (IQR) number of prescriptions filled during pregnancy was
1 (1-2) among women who filled at least one prescription. The proportion of pregnant
women potentially exposed to opioids chronically - defined as cumulative days of opioid
availability greater than 30 during pregnancy - was 2.5% (28,118 of 1,106,757).

Codeine and hydrocodone accounted for the majority of the opioid prescriptions. Overall,
11.1% women filled prescriptions for codeine, 10.0% for hydrocodone, 2.9% for
propoxyphene, and 2.2% for oxycodone at any time during pregnancy. Prescriptions for
other opioids including tramadol, meperidine, hydromorphone, morphine, fentanyl,
buprenorphine, methadone, pentazocine, tapentadol, and oxymorphone were rarely filled
(1.5% combined) at any time during pregnancy within our cohort.
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Figure 1 illustrates opioid dispensings at any time during pregnancy by state. Substantial
regional variation was seen with the proportion of women who filled a prescription during
pregnancy ranging between 9.5% and 41.6% across the states. The five states with the
highest rate of opioid prescription were Utah (41.6%), Idaho (35.6%), New Hampshire
(34.3%), Wyoming (34.1%), and Tennessee (33.6%). The proportion of women who filled
an opioid prescription at any time during pregnancy gradually increased from 18.5% in 2000
to 22.8% in 2007, marking an increase of 23.1% (p-value for the test of linear trend <0.001,
Figure 2). This time trend of increasing opioid prescription fills was also seen during each
trimester separately (p<0.001for all three time periods). Adjustment for age and race, and
accounting for random variability through the use of mixed effects regression did not
meaningfully change the estimates of prescription opioid by state or year (data not shown),
implying that neither the geographic variation nor the trend over time can be explained by
differences in age and/or race distributions.

Discussion

In a cohort of more than 1 million Medicaid enrolled pregnant women, about 1 in five
women was dispensed prescription opioids during pregnancy and we noted a substantial
increase in filled prescriptions between 2000 and 2007. Pronounced regional and racial
variations were observed in this population, with several states reporting a frequency of
opioid dispensing during pregnancy in excess of 30%. Codeine and hydrocodone
represented most of the filled prescriptions.

A rampant increase in prescription opioid use in the last two decades has been documented
for the US general population (8). This trend is accompanied by a rise in abuse of these
agents leading to significant increases in opioid related emergency department visits (9) and
deaths (10). The data suggesting higher potential for abuse has prompted the Drug
Enforcement Agency to consider re-scheduling of the most widely used prescription opioid,
hydrocodone (11). Our data, based on a nationally representative sample of pregnant
women, suggest that the epidemic of prescription opioid use in the general population
extends to pregnancy. In light of the recent studies suggesting the teratogenic potential of
these medications (1,2), and the known risks of neonatal withdrawal following in-utero
exposure (3), this is a significant public health concern.

The findings from this study are in agreement with several prior studies conducted in
cohorts of pregnant women. In a study of Medicaid beneficiaries from Tennessee, a two-fold
increase in the use of opioids during pregnancy was noted between 1995 and 2009, reaching
36.8% (12). We recently studied a cohort of commercially insured women and found 14.4%
of pregnant women were exposed to prescription opioids at any time during pregnancy, with
approximately 6% of women exposed during each of the trimesters (13). As in the present
study, hydrocodone, codeine, propoxyphene, and oxycodone were found to be the most
frequently used agents. This study also documented substantial regional variability in the
frequency with which opioids were prescribed during pregnancy. The higher use of
prescription opioids we observed in women with low socio-economic status (Medicaid)
compared with more affluent women (commercially-insured) is consistent with trends
observed in the general population (5). An earlier study conducted in a commercially
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insured population from California and Washington state noted an increasing trend of long
term prescription opioid use among women aged 18-44 years (including pregnant and non-
pregnant women) (14).

Our study has several limitations that deserve discussion. First, our study does not capture
the use of illicitly obtained prescription opioids since studying the prevalence of illicit drug
use is not possible using the nationwide healthcare utilization data that are the basis for the
present study. Second, our data source only captures prescriptions filled by patients on an
outpatient basis. Any illicit or inpatient opioid use is therefore not accounted for, which
would result in underestimation of real use. Third, expected duration of use was estimated
based on days supply, and is likely to be an underestimate of the real duration for
medications that are typically taken on an as-need basis. Fourth, women with pregnancies
not resulting in a live birth are not included in our study. We postulate that if opioids are
associated with spontaneous or therapeutic terminations of pregnancies, our results may
underestimate the total opioid use. On the other hand, diversion or not taking filled
prescriptions of opioid analgesic would result in an overestimation of the actual opioid
ingestion. Nevertheless, automated pharmacy dispensing information is usually seen as the
gold standard of drug exposure compared to self-reported information(15) or prescribing
records in outpatient medical records (16).

In conclusion, our findings of high and increasing number of filled prescriptions for opioids
during pregnancy among Medicaid-enrolled women call for further safety evaluations of
these drugs and their effects on the developing fetus in order to inform clinical practice.
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Figure 1.
Regional variation in the rates of prescription opioid dispensing during pregnancy, Medicaid

2000-2007
*Footnote: Arizona, Michigan, Montana and Connecticut (white) are not represented in the
cohort because of incomplete claims information.
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*footnote: p-value for the tests of linear trend <0.001 for all the trimesters and at any time

during pregnancy.
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Demographic Characteristics of Medicaid Enrolled Pregant Women (2000-2007) by Their Opioid Analgesic

Prescription Fill Status

Table 1

Characteristic | Filled a Prescription for Opioid Analgesic | p*
During Pregnancy
Yes (n=239,381) No (n=867,376)
Agein years (Mean (SD)) 24.3 (5.3) 23.9(5.9) | <0.001
Race
White 127,495 (53.2%) 312,734 (36.1%) | <0.001
Black 71,506 (29.9%) 302,020 (34.8%) | <0.001
Hispanic 23,650 (9.9%) 152,646 (17.6%) | <0.001
Otherst 16,730 (7.0%) 99,976 (11.5%) | <0.001
Region ¥
Northeast 22,231 (9.3%) 140,186 (16.2%) | <0.001
Midwest 81,333 (34.0%) 252,419 (29.1%) | <0.001
South 85,795 (35.8%) 227,189 (26.2%) | <0.001
West 50,022 (20.9%) 247,582 (28.5%) | <0.001
5 most frequently diagnosed pain conditions during pregnancy
Abdominal pain 115,907 (48.4%) 244,273 (28.2%) | <0.001
L ower back pain 78,998 (33.0%) 112,979 (13.0%) | <0.001
Headache syndromes other 31,950 (13.3%) 49,787 (5.7%) | <0.001
than migraine
Joint pain 26,789 (11.2%) 33,641 (3.9%) | <0.001
Migraine 18,932 (7.9%) 14,951 (1.7%) | <0.001
Cesarean delivery 71,134 (29.7%) 221,047 (25.5%) | <0.001

*

For t-tests in age comparison and chi-square test in other comparisons.

Other races include american indian, asian, native hawaiian, mixed and unknown.

¢Excluding data from Montana, Michigan, Arizona and Connecticut.
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