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Background: The use of oral opioids as standard treatment after cesarean delivery has been linked to persistent
use in opioid‐naïve women in the USA. In Denmark, the use of opioids after cesarean delivery is typically
restricted to in‐hospital use. The aim of this study was to estimate the incidence of persistent postpartum opioid
use in Denmark and compare the incidence by mode of delivery.
Methods: This was a national cohort study of all women giving birth in Denmark in 2016, with one‐year follow‐
up. Data from Danish registries were retrieved and combined using each woman’s unique identification num-
ber. Persistent use of opioids was defined as ≥3 redeemed opioid prescriptions 31–365 days postpartum.
Results: A total of 62 520 births were included in the cohort: 49 859 vaginal deliveries, 5310 intrapartum
cesarean deliveries, and 7351 pre‐labor cesarean deliveries. For all births, persistent postpartum opioid use
occurred in 85 (140 in 100 000) women of whom 36 (42%) had opioid use during pregnancy. The incidence
of persistent opioid use was highest in the pre‐labor cesarean delivery cohort (n=27; 360 in 100 000) and low-
est in the intrapartum cesarean delivery cohort (n=3, 60 in 100 000; P<0.001). Women taking opioids during
pregnancy were at increased risk of persistent opioid use (odds ratio 63.3; 95% CI 43.9 to 91.4).
Conclusions: Women giving birth in Denmark, where use of post‐discharge opioid treatment is generally
restricted, have a low risk of developing persistent use of opioids, with very few women seeking additional
analgesic treatment from their general practitioner.
Introduction

With the current opioid crisis in the Unites States of America
(USA),1 concerns have been raised regarding the use of opioids after
cesarean delivery (CD), and the risk of subsequent persistent opioid
use.2 Depending on the mode of delivery, previous reports from the
USA describe a risk of developing new persistent use of opioids in
opioid‐naïve women between 600 and 2200 in 100 000, with the
greatest risk in women receiving more than one prescription in the
first six weeks postpartum.3,4 Up to 89% of women having a CD in
the USA receive postpartum opioid prescriptions.3 In Denmark, the
use of opioids after CD is primarily restricted to in‐hospital use for
the first one to three postpartum days. Once discharged, women in
Denmark are encouraged to use only acetaminophen and ibuprofen
for analgesia, and an opioid prescription requires the patient to contact
their general practitioner. In this retrospective, observational trial, we
aimed to estimate the incidence of persistent postpartum opioid use in
Denmark by mode of delivery.
Methods

This was a retrospective national cohort study of all women giving
birth in Denmark in 2016. Data were retrieved and combined from the
Danish Register of Medicinal Products Statistics,5 the Danish Medical
Birth Registry,6 the National Patient Registry,7 and Statistics Denmark8

using each woman’s unique identification number. Redeemed opioid
prescriptions were identified by the Anatomical Therapeutic Chemical
Classification System (ATC) code N02AA. Data regarding opioid use
during hospital admissions were not available. This project was
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Table 1
Demographics

Mode of delivery

n=62 520 Vaginal delivery
n=49 589 (%)

Pre-labor CD
n=7351 (%)

Intrapartum CD
n=5310 (%)

Paternal education level
Elementary 10 245 (20.5) 1708 (23.2) 1128 (21.2)
Short education 2071 (4.2) 299 (4.1) 239 (4.5)
Medium length 16 741 (33.6) 2609(35.5) 1889 (35.6)
Long education 18 869 (37.8) 2391 (32.5) 1830 (34.5)
Unknown 1933 (3.9) 344 (4.7) 224 (4.2)
Maternal education level
Elementary 9504 (19.1) 1652 (22.5) 1076 (20.3)
Short education 1516 (3.0) 246 (3.3) 150 (2.8)
Medium length 10 852 (21.8) 1811 (24.6) 1232 (23.2)
Long education 27 304 (54.8) 3598 (48.9) 2822 (53.1)
Unknown 683 (1.4) 44 (0.6) 30 (0.6)
BMI
≤18.5 2233 (4.5) 266 (3.6) 152 (2.9)
18.5 ≤ 25 30 098 (60.4) 3857 (52.5) 2857 (53.8)
25 ≤ 30 9664 (19.4) 1689 (23.0) 1309 (24.7)
30 ≤ 35 3725 (7.5) 850 (11.6) 556 (10.5)
>35 1838 (3.7) 522 (7.1) 322 (6.1)
Unknown 2301 (4.6) 167 (2.3) 114 (2.1)
Smoking
No 44 124 (88.5) 6652 (90.5) 4867 (91.7)
Yes 3167 (6.4) 543 (7.4) 307 (5.8)
Unknown 2568 (5.2) 156 (2.1) 136 (2.6)
Number of fetuses
1 49 068 (98.4) 6485 (88.2) 4867 (91.7)
2 791 (1.6) 842 (11.5) 440 (8.3)
3 0 (0) 24 (0.3) 3 (0.1)
Parity
1 23 544 (47.2) 2730 (37.1) 3545 (66.8)
2 17 032 (34.2) 2934 (39.9) 1326 (25.0)
3+ 7920 (15.9) 1671 (22.7) 419 (7.9)
Unknown 1363 (2.7) 16 (0.2) 20 (0.4)
Blood loss (mL)
≤1000 47 128 (94.5) 6675 (90.8) 4404 (82.9)
>1000 2731 (5.5) 676 (9.2) 906 (17.1)
Maternal age (y)
10–24 8915 (17.9) 779 (10.6) 850 (16)
25–29 14 719 (29.5) 1674 (22.8) 1459 (27.5)
30–34 16 698 (33.5) 2523 (34.3) 1776 (33.4)
35+ 9492 (19.0) 2312 (31.5) 1192 (12.4)
Unknown 35 (0.1) 63 (0.9) 33 (0.6)

CD: cesarean delivery. BMI: body mass index (kg/m2).
Demographics for all women giving birth in 2016 in Denmark, stratified by
mode of delivery. Numbers within parentheses () indicate column
percentages.

Table 2
Redeemed opioid prescriptions during pregnancy and in the first year postpartum, b

Time period # prescriptions Mode of delivery

Opioid use during pregnancy
From discharge to 30 days postpartum ≥1 prescription Out of total

Out of users of opioids
31–365 days postpartum 1–2 prescriptions Out of total

Out of users of opioids
≥3 prescriptions
(persistent opioid use)

Out of total
Without opioid use dur
Out of users of opioids

CD: cesarean delivery.
Incidence of opioid prescriptions during the period immediately after delivery (firs
subsided (31–365 days postpartum).
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approved by the Danish Data Protection Agency (case no.: NOH‐2015‐
016, I‐Suite no.: 03686). As per Danish law, patient consent was
waived because of the study design. The cohort is based on the most
recent complete set of data from the Danish national registries avail-
able to us at the time of conducting this study.

There is no consensus on the definition of persistent opioid use
after surgical intervention.3,4,9,10 Therefore, we defined persistent opi-
oid use as ≥3 dispensed prescriptions of any opioid 30–365 days post-
partum, because most patients undergoing CD do not have
postoperative pain after 30 days.11,12 Antepartum opioid use was
defined as any redeemed opioid prescription within a period of
280 days prior to delivery.

The outcomes of interest were incidence and risk of persistent post-
partum opioid use in Denmark, by mode of delivery (vaginal, pre‐labor
CD, intrapartum CD) and use of opioids during pregnancy. Post hoc
supplementary analyses included average prescription rates postpar-
tum per month. Statistical analyses were performed using SPSS Statis-
tics (IBM Corporation) version 27, and odds ratios (OR) were
calculated using univariate binary logistic regression. A chi‐squared
goodness‐of‐fit test was performed to determine if the proportion of
persistent opioid use differed among modes of delivery.
Results

A total of 62 520 births were registered in Denmark in 2016: 49
859 vaginal births, 5310 intrapartum CDs, and 7351 pre‐labor CDs.
Demographic characteristics differed between the three groups
depending on mode of delivery (Table 1).

The overall incidence of persistent opioid use in women without
opioid use during pregnancy was 160 in 100 000 for pre‐labor CD,
38 in 100 000 for intrapartum CD, and 70 in 100 000 for vaginal birth
(Table 2). Compared with vaginal birth, women giving birth by pre‐
labor and intrapartum CD had greater risk of persistent opioid use
(OR 3.6; 95% CI 2.8 to 4.6 and 2.7; 95% CI 2.0 to 3.7 respectively).
The highest incidence of persistent use of opioids was in the group
of pre‐labor CDs, being 370 in 100 000 (Χ [2] = 33.86, P<0.001).

Opioid use in the first month postpartum was more common for
women delivering by pre‐labor and intrapartum CD compared with
vaginal birth (OR 13.4; 95% CI 8.6 to 21.0 and 11.4; 95% CI
7.0–18.7, respectively). Only 121 of all women (190 in 100 000)
had one or more dispensed prescriptions of opioids in the first 30 days
postpartum.

Of the 85 women with persistent opioid use, 36 (42%) had used
prescribed opioids during pregnancy. Women taking opioids during
y mode of delivery

Vaginal
(n=49 859)

Intrapartum CD
(n=5310)

Pre-labor CD
(n=7351)

Total
(n=62 520)

124 (0.25%) 14 (0.26%) 44 (0.60%) 182 (0.29%)
29 (0.058%) 35 (0.66%) 57 (0.78%) 121 (0.19%)

during pregnancy 11 (8.9%) 1 (7.1%) 8 (18%) 20 (11%)
176 (0.35%) 27 (0.51%) 45 (0.61%) 248 (0.40%)

during pregnancy 8 (6.5%) 1 (7.1%) 5 (11%) 14 (7.7%)
55 (0.11%) 3 (0.057%) 27 (0.37%) 85 (0.14%)

ing pregnancy 35 (0.070%) 2 (0.038%) 12 (0.16%) 49 (0.079%)
during pregnancy 20 (16%) 1 (7.1%) 15 (34%) 36 (20%)

t 30 days) and in the period in which pain from cesarean delivery has usually
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pregnancy, compared with those who did not, had a higher risk of
postpartum persistent opioid use (OR 63.3; 95% CI 43.9 to 91.4).

The opioid prescription rates for the postpartum intervals
31–60 days, 61–180 days, and 181–365 days are reported in Supple-
mentary Table 1.

Discussion

There was an overall low incidence of persistent opioid use among
women giving birth in Denmark. Women in the pre‐labor and intra-
partum CD groups had similar prescription patterns during the first
30 days postpartum but more frequent opioid use than women under-
going vaginal birth. In the following 11 months postpartum, women
delivering by pre‐labor CD were at greatest risk of persistent opioid
use. Women with opioid use during pregnancy were also at high risk
for persistent postpartum opioid use. Although more women who were
delivered by CD receive opioids in the first 30 days compared with
after vaginal birth, pain management with acetaminophen and ibupro-
fen after hospital discharge seemed to be sufficient after CD for 99.8%
of women. However, this conclusion assumes that women seek medi-
cal treatment in cases of insufficient pain relief and that primary care
physicians are willing to prescribe opioids. Denmark has universal
healthcare with no fees related to general practice visits, and
around‐the‐clock services for immediate healthcare issues also without
any fees. The prescription of morphine or other opioids does, however,
require an in‐person visit which may be a disincentive for woman to
seek help in obtaining additional analgesics to acetaminophen and
ibuprofen.

Further study limitations include lack of information regarding the
severity of pain with or without opioid use. We did not have access to
information regarding the indication for use of opioids, and therefore
do not know if it was the result of pain from the CD itself or due to
other causes such as pelvic pain from pregnancy.

The findings align with studies showing that postpartum pain
scores after discharge do not improve with the use of opioids com-
pared with the use of opioid‐free analgesics13 and that in many cases
oral opioids after CD are redundant.14 We suggest that delivery wards
avoid routine opioid prescription and combination opioid medication
at discharge from hospital, and instead encourage women to contact
their general practitioner should opioid‐free analgesics provide inade-
quate pain relief.
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