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ABSTRACT 

OBJECTIVES:  With a goal of informing opioid prescrib-
ing after cesarean delivery, we compared inpatient, pre-
scribed, and outpatient Morphine Equivalent Doses 
(MED) and patient characteristics. 

METHODS:  Patients were enrolled after cesarean deliv-
ery and followed for 2–5 weeks with demographic, opioid 
use, and clinical characteristics collected from partici-
pants and the medical record. T-test, ANOVA, linear re-
gression, and Pearson correlation coefficients were used 
in analyses. 

RESULTS:  Among 76 women, 21% used all opioids pre-
scribed and 20% used none. History of psychiatric co-
morbidities was associated with higher outpatient opi-
ate use (172 MED vs 103 MED; p = 0.046). There was 
no difference in opiates consumed inpatient and amount 
prescribed at discharge (p = 0.502). However, low, medi-
um, and high inpatient consumers used 53 (SD 76), 111 
(SD 96), and 195 (SD 132) MEDs outpatient, respectively 
(p < 0.001).

CONCLUSIONS:  Outpatient opioid prescribing based on 
inpatient needs may facilitate judicious opioid use after 
cesarean delivery. 

SIGNIFICANCE

What Is Already Known: Opioid abuse is a growing problem 
in this country, and excess prescribing contributes to the 
availability of opioids. Limited data exist regarding the 
amount of opioids patients need after cesarean delivery, 
or what factors are predictive of an individual patient’s 
opioid needs.

What This Study Adds: This study further supports the 
growing literature demonstrating that providers frequent-
ly over-prescribe opioids following cesarean delivery. It 
uniquely adds associations of patient-specific factors and 
outpatient opioid needs.

KEYWORDS:  Cesarean delivery, opioid pain medication, 
outpatient pain control, postoperative pain management, 
pregnancy  

OBJECTIVES

Opioid misuse is a public health crisis, which is at least par-
tially attributed to a ten-fold increase in opioid prescriptions 
over the past decade.1 Because of this, judicious prescrib-
ing of opioid medications has received increased political, 
research, and media attention.2 Opioid medications are a 
mainstay for the treatment of pain after major surgery, and 
cesarean delivery is the most common major surgery per-
formed in the United States.3, 4 Most women are prescribed 
opioids for outpatient pain control after cesarean delivery 
and recent studies have shown that most patients con-
sume only a fraction of the opioid medication prescribed.5,6,7 
Opioid over-prescribing contributes to the national opioid 
epidemic; unused pills become available for misuse and 
diversion. 

Despite the fact that women experience different levels of 
pain and require different amounts of opioids in the hospital 
prior to discharge, there has been limited variability in the 
amount of opioids prescribed at hospital discharge; Badrel-
din et al. (2018) found that among women who had cesar-
ean delivery, 71.9% were prescribed identical quantities of 
opioids. “One-size-fits-all” approaches likely result in some 
women receiving too much (and thus having left-over pills) 
and other women too little (and may result in poor pain con-
trol).7 To reduce the excess of prescription opioids, multiple 
professional organizations have recommended personalizing 
prescriptions to the individual patient’s anticipated pain 
management needs.3 However, in order to tailor prescrip-
tions to individual patients, physicians and policy-makers 
need data describing the factors associated with the amount 
of opioids individual patients consume. We performed a pro-
spective cohort study of women who had a cesarean deliv-
ery to generate pilot data both on opioid use after hospital 
discharge and patient factors associated with the amount 
of opioids women consumed. Our study objectives were to 
determine how much opioid medication patients consumed 
after hospital discharge post-cesarean delivery, and to assess 
which patient factors were related to outpatient opioid con-
sumption. We hypothesized that greater opioid use in the 
final 24 hours of hospitalization following cesarean delivery 
would be associated with higher opioid consumption after 
hospital discharge.
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METHODS

We conducted a prospective observational cohort study 
of women who had a cesarean delivery at our institution 
between January 1, 2016 and May 31, 2016. Women were 
eligible to participate in the study if they delivered a live 
infant at 24 weeks’ gestation or greater, were age 18 years or 
older at the time of delivery, could speak and read English, 
and could provide informed consent. Women were ineligible 
to participate if prenatal records were not available or they 
planned to move out of the geographic area within the fol-
low-up timeframe. We excluded women who were hospital-
ized for greater than 8 days following delivery. Women were 
also excluded from follow-up analyses if they were currently 
using opioids for medication assisted treatment (MAT) for 
opioid use disorder, because this population has unique 
needs related to outpatient pain control and opioid use and it 
was anticipated this population would be too small for sub-
group analyses. Potentially eligible women were recruited 
by the study team during their post-partum hospitalization 
and within 4 days of delivery. As this was a pilot study to 
generate data on opioid prescribing, opioid consumption, and 
factors associated with amounts prescribed and consumed, 
we selected a targeted enrollment of n=100. The Women & 
Infants Hospital Institutional Review Board approved the 
study protocol (IRB number 14-0097).

Enrolled participants completed a questionnaire about 
medical and prenatal history and demographic character-
istics. Participants were given a pill count diary to record 
their pain medication use for two weeks following hospi-
tal discharge. Two weeks after hospital discharge, patients 
were contacted by telephone and asked to refer to their pill 
count diary to determine the number of opiate pills they 
consumed since leaving the hospital, the use of non-opiate 
pain medications, and average pain scores since hospital 
discharge. If a participant did not maintain the diary, she 
was asked to count the number of opiate-containing tablets 
remaining in her pill bottle. Pain scores were obtained using 
patient report of their average pain score on the Numeric 
Pain Rating Scale (0–10) since hospital discharge. Phone call 
attempts were continued up to 5 weeks following hospital 
discharge, at which point participants were considered lost 
to follow-up if contact was not made. At the time patients 
were contacted, they were asked to report on their opiate 
use and pain levels only for the first 2 weeks after hospital 
discharge. For participants who reported no opiate usage fol-
lowing hospital discharge, we reviewed the electronic med-
ical record external pharmacy linkage data to verify that no 
prescription had been filled. This allowed us to determine 
the number of unused dispensed opioid tablets for these par-
ticipants (zero if a prescription was not filled, full number 
prescribed if prescription was filled and patient reported that 
none was used). 

Maternal health and demographic information were 
abstracted from the medical record. Data collected included 

the total cumulative dose of opiate medications dispensed to 
the participant and standardized Numeric Pain Rating Scale 
scores (it is institutional protocol for nursing staff to collect 
and document at regular intervals) in the final 24 hours of 
hospitalization, as well as the type and quantity of opiates 
prescribed to the participant upon hospital discharge. During 
the study period, no attempt was made to alter providers’ 
individual inpatient and outpatient opiate prescribing prac-
tices. Additionally, participant medical data such as method 
of delivery, antenatal complications, use of tobacco, alcohol 
and drugs, breastfeeding plans and several other factors were 
collected (Table 1).

We used descriptive statistics to evaluate the number of 
opiate tablets prescribed to and consumed by the study pop-
ulation. The main dependent variable was patient-reported 
opiate use in the two weeks following hospital discharge. 
Opiate use (inpatient and outpatient) was converted to Mor-
phine Equivalent Doses (MED), which standardizes opioid 
pills of varying strengths (Table 2). T-tests, chi-square, and 
Fisher’s exact tests were used to compare the baseline demo-
graphic characteristics between those patients who com-
pleted follow up and those who did not. Linear regression, 
t-test and ANOVA tests were used to describe inpatient and 
outpatient opiate use by subject characteristics. Lastly, we 
used ANOVA and Pearson correlation analyses to examine if 
there was an association between the amounts of opiate pain 
medication consumed inpatient and the amount consumed 
after hospital discharge. Tertiles of inpatient MED use (low 
<40 MED, medium 41–70 MED, and high >70 MED) were 
utilized to explore potential non-linear associations and for 
a more clinically useful comparison of average outpatient 
MED use among groups of patients with similar inpatient 
MED use. 

RESULTS

Between January and May of 2016, 252 postpartum women 
were identified as potentially eligible and screened for 
enrollment in the study. One hundred forty-one women 
were approached by study personnel and offered enrollment, 
and 101 patients agreed to participate. Of the 101 women 
initially enrolled, one was excluded due to prolonged post-
partum hospitalization (20 days). Seventy-six completed the 
telephone survey. Of those 76 women, one was excluded 
from data analysis due to ongoing MAT for opioid use 
disorder. 

The mean age of study participants was 30.3 years [stan-
dard deviation (SD) 5.5], with a mean parity of 1.0 [SD 1.1] 
(Table 1). All but two patients included in the study had a low 
transverse hysterectomy; the remaining two had classical 
uterine incisions. Most study participants (63%) identified 
as Caucasian, with 79% self-identifying as non-Hispanic. 
There was a nearly equal division of study participants 
with public (49%) versus private (47%) health insurance. 
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Table 1. Baseline characteristics of study sample, overall and by completion of post-discharge telephone follow-up. Mean [SD] for continuous variables 

(with p-value for t-test comparing follow-up and no follow-up) and N (%) for categorical variables (with p-value for chi-square or Fisher’s exact test 

comparing follow-up and no follow-up).

Variable All Enrolled  
Participants  

(n=100)
n (%)a

No  
Follow-up

(n=24)
n (%)a

Completed  
Telephone Follow-up  

(n=76)
n (%)a

P-value  
for difference

Maternal age 30.3 ± 5.5 30.4 ± 5.7 30.3 ± 5.4 0.939

Parity (mean) 1.0 ± 1.1 1.1 ± 1.2 0.9 ± 1.1 0.458

Race (n = 99)
  Caucasian
  Black
  Asian
  Other
  Unknown

62 (62.6)
5 (5.1)
1 (1.0)

20 (20.2)
11 (11.1)

17 (70.8)
0 (0.0)
0 (0.0)
2 (8.3)
5 (20.8)

45 (60.0)
5 (6.7)
1 (1.3)

18 (24.0)
6 (8.0)

0.122b

Ethnicity (n = 99)
  Hispanic
  Not Hispanic
  Unknown

19 (19.2)
78 (78.8)
2 (2.0)

2 (8.3)
22 (91.7)
0 (0.0)

17 (22.7)
56 (74.7)
2 (2.7)

0.223b

Education
  High school or less 
  Some post HS training   
  Bachelor’s degree or higher

28 (28.0)
33 (33.0)
39 (39.0)

9 (37.5)
9 (37.5)
6 (25.0)

19 (25.0)
24 (31.5)
33 (43.4)

0.247

Insurance (n = 99)
  Public 
  Private
  Unknown

49 (49.5)
47 (47.5)
3 (3.0)

10 (41.7)
12 (50.0)
2 (8.3)

39 (52.0)
35 (46.7)
1 (1.3)

0.180b

History of drug use/abuse 5 (5.0) 2 (8.3) 3 (4.0) 0.591b

History of buprenorphine or methadone use 3 (3.0) 2 (8.3) 1 (1.3) 0.142b

Smoker 11 (11.0) 2 (8.3) 9 (11.8) 1.000b

Psychiatric comorbidityc 36 (36.0) 10 (41.7) 26 (34.2) 0.507

Repeat cesarean 49 (49.0) 14 (58.3) 35 (46.1) 0.294

Cesarean status 
  Planned
  Unplanned, but pre-labor
  Unplanned, after labor

59 (59.0)
5 (5.0)

36 (36.0)

16 (66.7)
1 (4.2)
7 (29.2)

43 (56.6)
4 (5.3)

29 (38.2)

0.781b

Surgical complicationsd 16 (16.0) 4 (16.7) 12 (15.8) 1.000b

Chorioamnionitis 13 (13.0) 2 (8.3) 11 (14.5) 0.728b

Breastfeeding in hospital
  No
  Yes
  Unknown

20 (20.0)
75 (75.0)
5 (5.0)

7 (29.2)
16 (66.7)
1 (4.2)

14 (18.4)
58 (76.3)
4 (5.3)

0.435

Day postpartum discharged home
  2
  3
  4

4 (4.0)
37 (37.0)
59 (59.0)

1 (4.2)
12 (50.0)
11 (45.8)

3 (4.0)
25 (32.9)
48 (63.2)

0.243b

a Not all values total to n=100, n=24 or n=76 due to missing data on the variable of interest
b Fisher’s exact test used
c Includes self-reported history of any one of the following: anxiety, depression, bipolar disorder, schizophrenia, eating disorder, or other psychiatric disorder 
d Surgical complications include hemorrhage, cystoscopy, rupture of endometrioma, lysis of adhesions, or bowel injury.  

  There were no cases of bladder or ureteral injury or intraoperative surgical consult. 

70A U G U S T  2 0 2 0   R H O D E  I S L A N D  M E D I C A L  J O U R N A L   R I M J  A R C H I V E S  |  A U G U S T  I S S U E  W E B P A G E  |  R I M S

http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2020-08.asp
https://www.rimedicalsociety.org


CONTRIBUTION

Forty-nine percent of participants had undergone a repeat (as 
opposed to primary) cesarean delivery. A history of smoking 
was documented in the medical record for 11% of women, 
drug use was reported for 5% of women, and 3% had docu-
mentation of ever using methadone or buprenorphine. Any 
history of a psychiatric comorbidity, defined as anxiety, 
depression, bipolar disorder, post-traumatic stress disorder, 
schizophrenia, eating disorder or “other psychiatric comor-
bidity,” were self-reported in 36% of the study population. 

Seventy-five percent of women were documented by nursing 
or medical staff as breastfeeding while in the hospital. Four 
percent were discharged on postpartum day 2, 37% on post-
partum day 3 and 59% on postpartum day 4. We compared 
the sample of participants who completed follow up (n=76) 
and those who did not (n=24) and found no differences in 
these characteristics between the two groups (Table 1). 

In the final 24 hours of hospitalization, participants con-
sumed an average of 59 MED [SD 43], with a range from  

Table 2. Morphine Equivalent Dosing Table 

Medication MED conversion 
factor

Total MED 

Morphine 10 mg 1.0 10 MED

Oxycodone 10 mg 1.5 15 MED

Hydrocodone 10 mg 1.0 10 MED

Hydromorphone 10 mg 4.0 40 MED

Oxymorphone 10 mg 3.0 30 MED

Codeine 10 mg 0.15 1.5 MED

Table 3. Postoperative pain and management during inpatient 

stay, at discharge, and at follow-up survey post-discharge 

(n=100)

Characteristic Value ± SD,  
range

Inpatient

   MED, final 24 hours of hospitalization,  
   range 

59 ± 43,  
0-380

   Average pain score inpatient,  
   range

3.5 ± 1.0,  
1.7-6.0

At discharge

   MED prescribed at discharge,  
   range 

258 ± 57,  
0-450

   Types of opiate pills prescribed at discharge,  
   N(%) of participants
        Acetaminophen/oxycodone
        Oxycodone 
        Acetaminophen/hydrocodone
        Acetaminophen with codeine
        Acetaminophen/oxycodone and  
           acetaminophen/hydrocodone 
        None

88 (88.0)
4 (4.0)
3 (3.0)
2 (2.0)
2 (2.0)

1 (1.0)

At follow-up survey post-discharge (2-5 weeks)

   MED, outpatient in 2 weeks post-discharge,  
   range (N=75)a

126 ± 123,  
0.0-525

   Average pain score, overall in 2 weeks  
        post discharge,  
   range (N=75)a

3.4 ± 1.8,  
 

0.0-9.0
a N=75 who completed 2 week phone call (n=76) and were not  
discharged on maintenance opioids for addiction treatment (n=1)

Table 4. Morphine equivalent dose usage in final 24 hours inpatient hospitalization 

(n=100) and as an outpatient (n=75), by subject characteristics.

a Inpatient MED use reported as cumulative MED use in final 24 hours of hospitalization. 
bNot all values total to n=100, n=99 or n=75 due to missing data on the variable of interest
c P-value for linear regression for maternal age; p-value for t-test or ANOVA for all other variables.

Subject Characteristic
Inpatient MEDa Outpatient MED 

nb Mean ± SD P-valuec nb Mean ± SD P-valuec

Overall 100 59 ± 43 — 75 126 ± 123 —

Maternal age 100 β=-0.41 0.611 75 β=-0.34 0.898

Psychiatric 
comorbidities 
  Yes
  No

36 
64

75 ± 58
50 ± 30

0.024

25
50

172 ± 152
103 ± 100

0.046

Cesarean Type
  Primary
  Repeat

51
49

55 ± 26
63 ± 56

0.345
41
34

113 ± 103
141 ± 43

0.355

Cesarean status 
  Planned
  Unplanned, pre-labor
  Unplanned, after labor

59
5
36

60 ± 51
63 ± 25
56 ± 29

0.878
42
4
29

116 ± 133
195 ± 141
130 ± 104

0.468

History of 
buprenorphine or 
methadone 
  Yes
  No

3
97

202 ± 159
55 ± 27

0.250

—
—

—
—

—

Smoker
  Yes
  No

11
89

88 ± 101
56 ± 29

0.316
8
67

221 ± 188
114 ± 109

0.156

Breastfeeding in 
hospital
  No
  Yes
  Unknown

20
75
5

72 ± 77
55 ± 28
66 ± 19

0.279

12
59
4

182 ± 151
117 ± 118
94 ± 69

0.214

Race (n = 99)
  Caucasian
  Black
  Asian
  Other
  Unknown

62
5
1
20
11

63 ± 49
60 ± 28

75 --
46 ± 34
60 ± 31

0.618
44
5
1
18
6

99 ± 100
222 ± 96

323 --
135 ± 154
203 ± 122

0.033

Ethnicity (n = 99)
  Hispanic
  Non-Hispanic
  Unknown

19
78
2

53 ± 32
61 ± 46
78 ± 18

0.658
17
55
2

138 ± 132
121 ± 121
225 ± 106

0.465

Insurance status (n = 99)
  Public 
  Private
  Unknown

49
47
3

67 ± 55
52 ± 27
48 ± 24

0.212
38
35
1

154 ± 135
95 ± 101
270 —

0.058
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0 to 380 MED (Table 3). For reference, 59 MED is equivalent 
to 40 mg of oxycodone or 60 mg of hydrocodone. For partici-
pants, the average inpatient pain score for the final 24 hours 
of hospitalization was 3.5 [SD 1.0]. At hospital discharge, 
an average of 258 MED [SD 57] were prescribed per patient, 
which is equivalent to approximately 170 mg of oxycodone. 
Most women were prescribed acetaminophen with oxyco-
done (n=88). For the 100 patients enrolled in the study, a 
total of 3,150 tabs of acetaminophen/oxycodone, 162 tabs 
of acetaminophen/hydrocodone and 139 tabs of oxycodone 
were prescribed. 

For the 75 participants included in the analyses of outpa-
tient opiate use, a mean of 126 MED [SD 123] was consumed 
in the first two weeks after discharge from the hospital, equiv-
alent to 84 mg of oxycodone. Twenty percent of women used 
no opiate pain medications after hospital discharge, 39%  
used less than half of what they had been prescribed, 20% 
used more than half but not all of what they were prescribed 
and 21% used the entire prescription, with 5 of these partic-
ipants receiving additional opiate pain medication prescrip-
tions. In total, 47% of prescribed opiates were reported as 
consumed in the first 2 weeks after hospital discharge. After 
verifying which of the women who took no opiates had filled 
their opiate prescription, we calculated that for 75 women, a 
total of 1,538 tablets of dispensed opiates were not consumed.

At the time of telephone follow-up, two of the 75 study 
participants reported they were still taking prescription opi-
ates; 34 of the participants reported taking over the counter 
pain medication only, and 39 of the participants reported no 
longer using any pain medication. Mean pain score per par-
ticipant, reported by the participant as average overall pain 
since hospital discharge on a 0 to 10 scale, was 3.4 [SD 1.8]. 

Average inpatient and outpatient opiate use was com-
pared across patient demographic and medical characteris-
tics (Table 4). Participants with any self-reported psychiatric 
comorbidity consumed significantly more opiate medica-
tion in the final 24 hours inpatient than women without 
a reported psychiatric comorbidity (75 MED [SD 58] versus 
50 MED [SD 30], p = 0.024). This relationship was also seen 
for outpatient opiate use post discharge (172 MED [SD 152] 
versus 103 MED [SD 100], p = 0.046. Women who weren’t 
breastfeeding and women with public insurance had higher 
MED consumption as outpatients than their breastfeeding 
and private insurance counterparts, but these findings were 
not statistically significant (Table 4). 

Mean MED use post-discharge did not differ based on 
ethnicity, primary versus repeat cesarean or cesarean status 
(planned, unplanned pre-labor, unplanned in labor). When 
inpatient MED in the final 24 hours of hospitalization was 
stratified into three tertiles, there was no difference between 
low, medium, and high opiate consumers inpatient in the 
quantity of opiates prescribed at discharge (p = 0.502; Table 
5). However, the amount of opiates consumed as an inpa-
tient was related to the amount consumed after discharge 
with low inpatient consumers using 53 MEDs (SD 76), 
medium consumers using 111 MEDs (SD 96), and high con-
sumers using 195 MEDs (SD 132) post-discharge (p < 0.001, 
Table 5). Among women who used less than or equal to 40 
MED in the last 24 hours inpatient, 50% used less than or 
equal to 23 MED (equivalent to 3 tabs of 5 mg oxycodone) 
in the 2 weeks following hospital discharge, and 90% used 
less than 203 MED (equivalent to 27 tabs of 5 mg oxycodone) 
(Table 5). Similarly, when opiate use was analyzed as a con-
tinuous variable, there was a positive association between 
the opiates consumed in the final 24 hours of hospitalization 
and opiate use after discharge (Pearson r = 0.492, p <0.001) 
(data not shown). A moderate correlation was also observed 
between the amount prescribed at discharge and outpatient 
use (Pearson r = 0.401, p < 0.001). No significant correlation 
was found between inpatient use and the amount prescribed 
at discharge (Pearson r = 0.021, p = 0.836). 

CONCLUSIONS
Principal findings
In this single-institution study, we found that cesarean deliv-
ery patients were prescribed an average of 258 MED for out-
patient use and that, at two weeks post-hospital discharge, 
fewer than half of the opiates prescribed had been consumed. 
Outpatient opiate consumption after cesarean delivery var-
ied widely (0 to 525 MED) and was positively associated 
with inpatient opiate use in the 24 hours prior to discharge 
and self-reported history of any psychiatric comorbidity. The 
amount of opioids prescribed at discharge was not related 
to inpatient use, but outpatient opioid consumption was 
moderately related to the amount prescribed at discharge. 

Strength of the study
Strengths of this study include the use of medical record 
data combined with patient-reported information before and 

Table 5. MED amounts prescribed at discharge and used as an outpatient, by inpatient MED use tertiles. 

Inpatient MED Use Total MED prescribed at discharge 
(n=100)

Total MED used outpatient post-discharge  
(n=75)

Tertile n (%)
MED 

Mean ± SD
ANOVA
p-value

n (%)
25th 

percentile
50th 

percentile
75th 

percentile
90th 

percentile
MED 

Mean ± SD
ANOVA
p-value

<= 40 MED 34 (34.0) 255 ± 47

0.502

26 (34.7) 0 23 75 203 53 ± 76

<0.00141–70 MED 25 (25.0) 251 ± 41 18 (24.0) 38 86 150 315 111 ± 96

>70 MED 41 (41.0) 266 ± 71 31 (41.3) 53 225 300 323 195 ± 132
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after hospital discharge. This enabled us to compare three 
different types of data: inpatient opioid use in the 24 hours 
before discharge, opioids prescribed at discharge, and opioids 
used after discharge. Furthermore, participants were pro-
vided detailed information about the data which would be 
requested by the research team at the 2-week follow-up, and 
were provided with a tool to enhance the accuracy of pill 
consumption reporting. As this was an observational study 
and not a clinical trial, there was no standardization of pre-
scriptions and medication dosing provided. In fact, providers 
were informed that this study should not alter their usual 
prescribing practices. While prescriptions were often simi-
lar, there was enough variation to allow us to compare pre-
scribed opioids with both inpatient use and outpatient use. 

Limitations of the data
This study also has several limitations. First, the retrospec-
tive collection of patient pill counts could be affected by 
inaccurate recall and reporting. Participants were asked to 
report on their opiate use in only the 2 weeks after leaving 
the hospital, but some participants did not maintain a pill 
count diary to aid recall. We made every effort to obtain par-
ticipant reported opiate use in only the first 2 weeks after 
hospital discharge. However, since attempts to contact par-
ticipants were made up to 5 weeks following discharge, par-
ticipants who relied on counting remaining pills at the time 
of the phone call (as opposed to their pill diary) may have led 
them to overestimate opiate use (and underestimate the pro-
portion left over in the 2-week window of interest). Although 
a loss to follow-up of 24% of the sample was a limitation 
for this study, we found no difference in key characteristics 
between participants who did and did not complete fol-
low-up, suggesting that selection bias was not a major issue. 
Additionally, this was a small pilot study that involved only 
100 English-speaking patients at an urban academic medical 
center, and was likely underpowered to detect differences 
in several patient characteristics. Data from this study may 
not be generalizable to other patient populations or health-
care delivery settings. Additionally, although body mass 
index (BMI) may be a factor in pain medication usage, data 
on patient weight and height were not uniformly recorded 
in the antepartum or postpartum course, and the study team 
decided that pre-pregnancy BMI would not be a valid substi-
tute. Thus, weight and BMI were not analyzed with respect 
to opiate consumption.

Interpretation
Multiple state and federal agencies such as the Washington 
Agency Medical Directors’ Group and the CDC recommend 
clinicians “tailor” opioid prescriptions to the individual 
patient, but provide little specific guidance on how that 
can be accomplished.3, 8 A better understanding of patient 
characteristics associated with amount of opioid consump-
tion (and hypothetically, opioid need) after cesarean delivery  

can assist healthcare providers looking to tailor opioid  
prescribing for outpatient pain management needs. 

Similar to other recently published studies, our study 
showed that patients prescribed opioids for outpatient pain 
control after surgery (in our case, cesarean delivery) con-
sumed only a fraction of the pills prescribed, which at a 
population level translates to millions of opioid tables acces-
sible and available for misuse and diversion. In a recently 
published multi-center study, Bateman et al. (2017) reported 
that women were prescribed a median of 40 opioid tablets 
(interquartile range 30-40), but consumed a median of 20 
opioid tablets (interquartile range 8-30) after hospital dis-
charge.6 Bartels et al. (2016) reported that among 30 women 
who had a cesarean delivery, a mean of 268 MED were pre-
scribed at discharge and 53% of these women took none or 
fewer than 5 pills total.9 Badreldin et al. (2018) reported that 
women were prescribed a median of 300 MED (interquar-
tile range 200-300) at discharge and 18.5% of women with 
an opioid prescription used no opioids on the final hospital 
day.7 Together with our results, these data suggest that the 
amount of opioid medication prescribed after cesarean deliv-
ery exceeds many patients’ pain control needs. However, the 
amount of opiates consumed after hospital discharge varied 
widely between individual patients, which suggest that the 
amount prescribed likely needs to be not only reduced on 
average, but also individualized. 

Other studies have shown that individual patient fac-
tors, such as baseline pain impact scores (hysterectomy 
patients), behavioral and pain disorders (inpatient surgeries 
including hysterectomy), and mean amount of opioid pain 
medication used per hour during hospitalization (cesarean 
delivery patients) are associated with the amount of opioid 
pain medication consumed after hospital discharge.10, 11, 12 
Based on our findings, a patient’s opioid use in the 24 hours 
prior to discharge is a factor that clinicians could consider 
when deciding how much opioid medication to prescribe 
at hospital discharge. A recent randomized controlled trial 
found that the intervention group who received a tailored 
discharge prescription based on inpatient opioid use used 
the same proportion of pills as the standard practice group, 
but in absolute numbers were prescribed fewer pills, used 
fewer pills, and had fewer pills left over.12 Our studies and 
others have also shown that amount of opioid prescribed is 
associated with the amount consumed, further emphasizing 
the need to reduce opioid over-prescribing.13 Other strate-
gies have been suggested for reducing excess opioid pre-
scriptions; one recent study showed that using a model of 
patient-physician shared decision making for outpatient opi-
oid prescribing after cesarean delivery decreased the amount 
of opioids prescribed from 40 tablets (typical) to 20 (actual 
median) without increasing patient pain.13 Other suggested 
strategies to decrease excess prescribing have included limit-
ing the amount that can be prescribed to any one individual 
patient (“Pain Management”). Prabhu et al. (2017) combined 
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shared-decision making and setting prescribing limits in a 
quality improvement project and showed that decreasing 
the maximum number of opioid pills prescribed from 40 to 
30 and then 30 to 25 over time led to a significant decrease in 
the number of pills prescribed with no change in refill rates.13

CONCLUSION

Our study highlights the association of patient-factors with 
the amount of opioid consumed after delivery and high-
lights opportunities to develop patient-focused strategies to 
reduce opioid prescribing while still adequately managing 
pain after cesarean delivery. Future research should address 
the development of models and mechanisms to inform clin-
ical resources for personalized pain management and opioid 
prescribing after cesarean delivery. Research is also needed 
to determine the optimal prescriptions at discharge that 
minimize dispensed opioids without increasing pain, dissat-
isfaction, and hassle for patients. Given the prevalence of 
cesarean delivery, obstetricians and gynecologists can play 
a major role in fighting the opioid use epidemic as more 
judicious prescribers: providing sufficient medication for 
pain control while minimizing excess opiates which may be  
misused or diverted. 
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