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Abstract
Background

To identify the association between inpatient postpartum opioid consumption, race, and amount of
opioids prescribed at discharge after vaginal or cesarean delivery.

Methods

A total of 416 women who were prescribed an oral opioid following vaginal or cesarean delivery at a
single tertiary academic institution between July 2018 and October 2018 were identi�ed. Women with
postoperative wound complications, third and fourth degree lacerations, cesarean hysterectomy, or a
history of opioid abuse were excluded. The primary outcome was the number of oxycodone 5 mg tablets
prescribed at discharge, strati�ed by race and mode of delivery. Only “Black” and “White” women were
included in analyses due to low absolute numbers of other identities. Black women were compared to
white women using multivariable logistic regression. Multiple sensitivity analyses were performed.

Results

The median number of oxycodone tablets consumed during hospitalization following cesarean delivery
was seven (IQR: 2.5–12 tablets) and following vaginal delivery was one (IQR: 0-3). White women were
more likely to be older at delivery regardless of route (median 32 vs. 30 years for cesarean delivery, and
29 vs. 27 years for vaginal delivery; p<0.01 for both). White women undergoing cesarean delivery did so
at a lower maternal BMI (31.6 vs. 34.5; p=0.02). White women were also signi�cantly more likely to have
private insurance and to experience perineal lacerations following vaginal delivery. The number of
inpatient opioid tablets consumed, as well as the number prescribed at discharge, were not statistically
different between Black and White women, regardless of mode of delivery. These �ndings persisted in
sensitivity analyses.

Conclusion

At our large, academic hospital the number of tablets prescribed at discharge had no association with
patient race or inpatient usage regardless of mode of delivery.

Background
According to the CDC, over 63,000 people died from drug overdose in 2016.1 Of these deaths, 42,251
(66%) involved opioids overdoses. In the following year, this number continued to climb with 47,600
opioid overdoses in 2017.2 The role of the healthcare system in the perpetuation of this epidemic is clear,
as 40% of opioid overdose related deaths are attributable to prescription narcotics.3 Opioids are
commonly used in the management of postpartum pain, making obstetrics practitioners important
stakeholders in this ongoing public health crisis.
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In one large study of privately insured patients who had undergone vaginal delivery, 28.5% �lled an opioid
prescription for a median of 20 tablets of 5mg oxycodone within six weeks of delivery.4 Of patients
undergoing cesarean section, approximately 85% �lled a prescription for a median of 40 tablets despite
consuming a median of only 20 tablets.5 Overprescribing opioids is not without risk: 1.7% of patients who
underwent vaginal delivery and 2.2% of cesarean deliveries had new persistent opioid use (>90 days after
delivery) following initiation at delivery.6

Numerous studies have shown signi�cant racial and ethnic disparities in opioid prescribing practices. A
Prescription Drug Monitoring Program (PDMP) study in California found 300% higher prescription rates in
predominantly White communities compared to non-White communities.7 Furthermore, though Black and
Hispanic women report higher pain scores in the postpartum period, they receive fewer inpatient
morphine milligram equivalents (MMEs) compared to White women.8 This difference was statistically
signi�cant, though of uncertain clinical signi�cance given the very small absolute difference in MME.9

Badreldin et. al (2019) also found that Black women are less likely to receive a prescription for opioids on
discharge. To our knowledge, no other study has yet examined whether racial differences in inpatient
prescriptions translate to differences in opioids prescribed at discharge. As such, this study aims to
investigate the effect of race on inpatient postpartum opioid consumption and the amount of opioids
prescribed at discharge after vaginal or cesarean delivery.

Methods
This retrospective cohort study identi�ed women undergoing vaginal and cesarean delivery at a single
tertiary academic institution between July 2018 and October 2018 who had an active oral opioid order as
an inpatient within the electronic medical record. The electronic medical record (EMR) was reviewed to
identify eligible women. Clinical and sociodemographic information was extracted from the records of
qualifying subjects. This study was performed in accordance with the Declaration of Helsinki and was
approved by The Washington University in St. Louis Human Research Protection O�ce (IRB #
201901055).

Patients were excluded if they had postoperative wound complications (during admission or after
discharge), third and fourth degree perineal lacerations, cesarean hysterectomy, or a known history of
antenatal opioid use. Antenatal opioid abuse was de�ned as a known diagnosis of opioid abuse or
receipt of greater than one opioid prescription during pregnancy as identi�ed by comprehensive review of
the electronic medical record. Wound complications were de�ned as wound infections, seromas, or
hematomas requiring surgical or medical intervention. 

Inpatient usage and amount of narcotics provided at discharge were identi�ed. Oxycodone 5 milligram
(mg) is the preferred postpartum narcotic for all providers at our institution, comprising 95% of discharge
opioid prescriptions, with Tramadol 50 mg, oxycodone 5 mg-acetaminophen 325 mg, hydrocodone 5 mg-
acetaminophen 325 mg, and hydrocodone 7.5 mg-acetaminophen 325 mg combination tablets
comprising the remaining 5%. The few forms of oral opioids that were not oxycodone tablets were
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converted to Morphine Milligram Equivalents (MMEs) and then converted to oxycodone 5 mg tablets for
ease of analysis and comparison. Parenteral opioid administration following delivery is exceedingly rare
at our institution and was not calculated as part of this analysis, as it was thought to be re�ected in
higher oral opioid usage.

The primary outcome was the number of oxycodone 5 mg tablets prescribed at discharge, strati�ed by
race. Race was categorized as “Black” and “White,” with all other racial or ethnic identities excluded due
to low absolute numbers of each. Sociodemographic data abstracted from the medical record included
age, race, body mass index (BMI), insurance payer, length of post-delivery stay in days, and the discharge
opioid prescriber type (intern, resident, or attending).

Patients were strati�ed by mode of delivery. Demographic and baseline clinical data were compared
between Black and White women using a chi-squared test or Fisher’s exact test for categorical variables,
as appropriate, and the Student’s t-test or Mann-Whitney U -test for continuous variables. Sensitivity
analyses were then performed, excluding women who underwent bilateral tubal ligation (BTL) after
vaginal delivery, women who received no postoperative oxycodone tablets as inpatients despite having
an order for narcotics, and women who underwent cesarean section and remained admitted beyond
postoperative day �ve. For women who had cesarean delivery, multivariable logistic regression was used
to adjust for race and day of postpartum discharge.

Results
A total of 416 patients were included in this analysis, 268 of whom underwent cesarean delivery and 148
of whom underwent vaginal delivery.

Cesarean Delivery

Among the 268 women who underwent cesarean delivery, the median number of oxycodone tablets
consumed while inpatient following delivery was seven (interquartile range (IQR) 2.5–12 tablets). Slightly
more than half (51.0%) of delivering women identi�ed as Black. White women were more likely to deliver
at higher maternal age (median 32 vs. 30 years; p<0.01) and with lower maternal BMI (31.6 kg/m2 vs.
34.5 kg/m2; p=0.02) compared to Black women (Table 1). White women were also signi�cantly more
likely to have private insurance (p<0.01). There was no signi�cant difference between Black and White
women in the total number of inpatient opioid tablets consumed (p=0.074) (Figure 1). There was no
association between number of opioid tablets prescribed at discharge and patient race (p=1.0). Women
who consumed zero tablets inpatient (n=38) received a median of 20 oxycodone 5mg tablets (IQR 0-40)
at time of discharge with no difference between patient race (Supplementary Material Table 1). These
results did not change in a separate sensitivity analysis in which patients with prolonged recovery
necessitating discharge after postpartum day �ve were excluded.
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Table 1. Demographic factors and inpatient opioid usage for all patients prescribed narcotics
following cesarean delivery strati�ed by race

Characteristic Black (n=124) White (n=119) P value

Age at delivery (median (IQR)) 30 (26-33) 32 (28-35) 0.0001*

Insurance Type  

Private Insurance 49% 85% <0.0001*

Public Insurance 48% 15%

Other 2% 0%

Maternal BMI (median (IQR)) 34.5 (27.9-41.0) 31.6 (26.2-37.5) 0.02*

Day of discharge     (n (%))  

PPD 3 or less 46% 45% 0.12

PPD 4 38% 50%

PPD 5 or more 10% 5%

Number of inpatient tablets (n (%))  

0 11% 20% 0.074

1-6 31% 34%

7-12 29% 29%

13+ 29% 17%

Discharge opioid prescribing provider (n (%))  

Intern 61% 55% 0.6

Resident 28% 30%

Attending 11% 15%

* Statistical signi�cance (p<0.05)

 

Vaginal Delivery

Among 148 women, the median number of oxycodone tablets consumed while inpatient following
delivery was one (IQR 0-3 tablets). The majority (70.9%) of delivering women identi�ed as Black. White
women were more likely to deliver at higher maternal age (median 29 vs 27 years; p= 0.008), to have
private insurance (p<0.0001), and to experience perineal lacerations following delivery (p=0.005)
compared to Black women (Table 2). The number of inpatient oxycodone tablets consumed by Black and
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White women was not statistically different (p=0.7) (Figure 2). There was no association between race
and number of tablets prescribed at discharge among women in the lowest or highest-quartile of
inpatient opioid users (p=0.3 for 0 tablets; p=0.7 for 3+ tablets). These �ndings persisted after excluding
patients who had a postpartum BTL and when only patients who used zero inpatients opioids were
analyzed (Supplementary Tables 2 and 3).
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Table 2. Demographic factors and inpatient opioid usage for all patients prescribed narcotics
following vaginal delivery strati�ed by race

 Characteristic Black          
(n=105)

White         
(n=43)

P value

Maternal age at delivery (median (IQR)) years 27 (22-31) 29 (23-33) 0.008*

Insurance Type (n (%))  

Private Insurance 14 (13.3) 28 (65.1) <0.0001*

Public Insurance 88 (83.8) 14 (34.9)

Other 3 (2.9) 0 (0.0)

Maternal BMI      (median (IQR)) 32.1 (26.6-36.9) 29.3 (25.5-35.7) 0.2

Type of delivery (n(%))      

Spontaneous 96 (91.4) 40 (93.0) 0.8

Vacuum assisted 5 (4.8) 1 (2.3)

Forceps assisted 4 (3.8) 2 (4.7)

Type of laceration (n (%))  

Intact 66 (64.1) 14 (32.6) 0.005*

1st degree 12 (11.6) 5 (11.6)

2nd degree 11 (10.7) 14 (32.6)

3rd degree 1 (1.0) 1 (2.3)

4th degree 1 (1.0) 0 (0.0)

Other (peri-urethral, sulcal) 12 (11.6) 9 (20.9)

Complications (n (%))  

None 88 (83.8) 35 (81.4) 0.4

BTL 14 (13.3) 4 (9.3)

Cervical laceration 1 (1.0) 1 (2.3)

Other (Episiotomy, IUFD, DVT, trauma) 2 (1.9) 3 (7.0)

Number of inpatient tablets consumed (n (%))  

0 25 (23.8) 13 (30.2) 0.7

1 28 (26.7) 8 (18.6)

2 13 (12.4) 5 (11.6)
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3 or more 39 (37.1) 17 (39.5)

Discharge opioid prescribing provider        (n
(%))

 

Intern 39 (37.1) 18 (41.9) 0.8

Resident 52 (49.5) 19 (44.2)

Attending 14 (13.3) 6 (13.9)

* Statistical signi�cance (p<0.05)

Discussion
In this study, we detected no difference in inpatient postpartum opioid use by race. Despite statistically
signi�cant differences in age, insurance status, perineal lacerations, and BMI at time of delivery, inpatient
postpartum use of oxycodone 5 mg tablets was nearly identical between Black and White patients. This
is in contrast to the �ndings of other institutions, which note signi�cant differences in opioid prescription
practices both in the postpartum period and in numerous other specialties and situations between Black
and White patients.8,10,11 In addition, we found that the amount of opioid tablets prescribed at discharge
were not associated with patient race. These �ndings persisted even in patients who did not request or
receive inpatient opioids for pain control despite being able to receive them. To our knowledge, this is the
�rst study to compare opioid prescriptions at discharge strati�ed by patient race and inpatient usage.

There are multiple possible explanations for why there was a lack of association identi�ed between
patient race and opioids prescribed at discharge in this study.8,12 First, it may re�ect a difference in
patient population, as the study by Badreldin et al. included over 9900 patients but only 10.6% of whom
identi�ed as non-Hispanic Black, whereas 66% of women in our study population identi�ed as Black. In a
similar study by Johnson et al., 25% of patients identi�ed as non-Hispanic Black and received fewer
opioid doses in the immediate postpartum period compared to their White counterparts, despite higher
pain scores.12 These studies reported on primarily White populations, and neither reported on the amount
of opioids provided at discharge, which in this study made up the bulk of opioids prescribed. Another
possible explanation is that at our academic institution, resident physicians prescribe the vast majority of
discharge opioids. All residents train and provide care in both outpatient and inpatient environments
which serve a predominantly Black patient population and receive formal training on techniques to
reduce implicit bias, which may have effectively decreased racial disparities in opioid prescription. Lastly,
our primary �ndings may also simply re�ect that at the time of this study, there were no speci�c
institutional guidelines for discharge opioid prescriptions. In the absence of guidelines, the most common
practice at our institution is that providers have a standard number of opioids that they prescribe for
nearly all patients, irrespective of patient demographics or inpatient opioid usage. This may have
translated into a lack of racial or ethnic inequity in opioid prescribing, though may also be insensitive to
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cultural differences in the temporal experience of pain and risks over- or under-prescribing for some
patients.

This study is strengthened by its inclusion of all routine vaginal and cesarean deliveries with an inpatient
postpartum opioid order from six different obstetric practices with a diverse payer mix at a large
institution for the analyzed period. Obstetric care providers at our institution order opioids for all patients
who have undergone cesarean delivery without a contraindication to opioids, as well as patients who
have undergone vaginal delivery with BTL or without BTL if they experience moderate-severe or persistent
pain, when non-narcotic analgesics fail or are contraindicated, or per patient request, making this a
diverse sample of patients experiencing postpartum pain. The medical records of all patients included in
the study were also reviewed and abstracted by obstetricians, adding validity to our �ndings.

Nevertheless, this study is not without limitations. We did not incorporate postpartum pain scores as,
though these values are collected by bedside nurses, obstetric providers do not reliably utilize these
metrics during admission or review them at the time of patient discharge. Instead, patient requests for
additional analgesia and safe dosing interval- not an arbitrary pain threshold- are the determining factors
for initial opioid administration and subsequent frequency. Nevertheless, pain scores may have added a
dimension of quanti�cation to the outcome of our study, perhaps identifying patients with undertreated
pain despite receiving equivalent doses of opioids. It is important to note that pain scores do not account
for patient preference or beliefs about opioid analgesia and goals for pain management, and they may be
insensitive to cultural differences in the perception or reporting of pain, so may also be misleading.13

In summary, this study contributes an important addition to the literature regarding racial disparities in
postpartum practices. In our diverse patient population, we did not note signi�cant differences in
inpatient postpartum opioid usage or discharge prescribing practices by patient race. In light of recent
nationwide, professional, and institutional efforts to stem the tide of opioid use disorder and opioid
related deaths, this study provides a baseline for our institution and others like it by which to measure the
racial equity of these interventions. As postpartum opioid prescribing practices change, it will be
important to be mindful of implicit and explicit biases and to speci�cally study interventions in
predominantly minority populations to prevent these changes from unequally affecting minority women.

Conclusion
In this retrospective cohort study of postpartum patients at a large tertiary academic institution with a
primarily Black patient population, there was no difference in either inpatient opioid use or amount
prescribed at discharge by race. This study provides an important baseline for institutions like ours by
which to measure the equity of the impacts of strategies to quell the opioid epidemic. Prescribers should
continue to survey prescription data at their institutions to ensure that protocolized prescribing and
conservative opioid distribution do not unequally affect minority patients.

Declarations



Page 10/13

Ethics approval and consent to participate

This study was approved by The Washington University in St. Louis Human Research Protection O�ce
(IRB # 201901055). Informed consent was not obtained from patients due to the retrospective nature of
the study and the absence of any identi�able information in the collected data.

Consent for publication

Not applicable

Availability of data and materials

The datasets used and/or analyzed during the current study are available from the corresponding author
on reasonable request.

Competing interests

The authors (TRM, AKL, EBC, and AEV) declare that they have no competing interests.

Funding

Not applicable

Authors contributions

TRM contributed to the design of the study, collected and interpreted data, and prepared the manuscript.
AEV led the design of the study, collected and interpreted data, and edited the manuscript. AKL
contributed to the design of the study, interpreted data and prepared tables and �gures, and edited the
manuscript. EBC contributed to the design of the study, interpreted data, and edited the manuscript.

Acknowledgements

Not applicable

Author information

TRM is an ob/gyn resident physician at Washington University in St Louis

AKL is a Maternal-Fetal Medicine specialist at Women and Infants Hospital in Rhode Island

EBC is a Maternal-Fetal Medicine specialist at Washington University in St Louis

AEV is an academic generalist at Washington University in St Louis

References



Page 11/13

1. Seth P, Rudd RA, Noonan RK, Haegerich TM. Quantifying the Epidemic of Prescription Opioid
Overdose Deaths. Am J Public Health. 2018;108(4):500–502.

2. Scholl L, Seth P, Kariisa M, Wilson N, Baldwin G. Drug and Opioid-Involved Overdose Deaths — United
States, 2013–201. MMWR Morb Mortal Wkly Rep. 2019;67:1419-1427.

3. Seth P, Scholl L, Rudd RA, Bacon S. Overdose deaths involving opioids, cocaine, and
psychostimulants - United States, 2015-2016. Am J Transplant. 2018;18(6):1556-1568.

4. Prabhu M, Garry EM, Hernandez-Diaz S, MacDonald SC, Huybrechts KF, Bateman BT. Frequency of
Opioid Dispensing After Vaginal Delivery. Obstet Gynecol. 2018;132(2):459-465.

5. Bateman BT, Cole NM, Maeda A, et al. Patterns of Opioid Prescription and Use After Cesarean
Delivery. Obstet Gynecol. 2017;130(1):29-35.

�. Peahl AF, Dalton VK, Montgomery JR, Lai YL, Hu HM, Waljee JF. Rates of New Persistent Opioid Use
After Vaginal or Cesarean Birth Among US Women. JAMA Netw Open. 2019;2(7):e197863.

7. Friedman J, Kim D, Schneberk T, et al. Assessment of Racial/Ethnic and Income Disparities in the
Prescription of Opioids and Other Controlled Medications in California. JAMA Intern Med.
2019;179:469-76.

�. Badreldin N, Grobman WA, Yee LM. Racial Disparities in Postpartum Pain Management. Obstet
Gynecol. 2019;134(6):1147-1153

9. Bateman B, Carvalho B. Addressing Racial and Ethnic Disparities in Pain Management in the Midst
of the Opioid Crisis. Obstet Gynecol. 2019;134(6): 1144-1146.

10. Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescribing by race/ethnicity for
patients seeking care in US emergency departments. 2008;299:70-8. 

11. Ly DP. Racial and ethnic disparities in the evaluation and management of pain in the outpatient
setting, 2006-2015. Pain Med. 2019;20:223-232.

12. Johnson J, Asiodu IV, McKenzie CP, Tucker C, Tully KP, Bryant, K, Verbiest S, Stuebe, AM. Racial and
Ethnic Inequities in Postpartum Pain Evaluation and Management. Obstet Gynecol.
2019;134(6):1155-1162.

13. Edwards CL, Fillingim RB, and Keefe F. Race, ethnicity and pain. Pain. 2001;94(2):133-137.

Figures



Page 12/13

Figure 1

Number of oxycodone 5mg tablets prescribed at discharge following cesarean delivery by race
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Figure 2

Number of oxycodone 5mg tablets prescribed at discharge following vaginal delivery (with and without
BTL) by race
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