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ABSTRACT
Current pain and analgesic management strategies apply a standardized one-size-fits-all approach to women undergoing cesarean
delivery. These standardized protocols do not account for significant variability in women’s pain and may lead to under-treatment
in patients with high analgesic needs and overtreatment, associated with increased analgesic-related side effects, in women with low
analgesic needs and higher analgesic drug sensitivity. Pre-operative identification of patients at-risk of developing severe pain
might allow clinicians to optimize care by offering personalized, stratified or targeted analgesic treatment protocols. Pre-
operative pain prediction tools are only of moderate value in this regard. Pain reporting during local anesthetic infiltration and
answering simple rating questions about anticipated pain and analgesic needs are the easiest tools to apply and show some promise
for post-cesarean delivery pain prediction. Patient-driven analgesic dose and protocol selection (based on individual preferences
for pain relief and for avoidance of side effects after cesarean delivery) may optimally balance individual pain needs and side effect
concerns compared to standardized postoperative pain treatment protocols. Individualized or stratified post-discharge opioid pre-
scribing practices have been shown to reduce unnecessary opioid analgesic prescriptions and consumption, so should be imple-
mented routinely. Outcomes other than pain and analgesic use, including recovery measures and maternal satisfaction metrics,
should be considered when evaluating personalized or patient-selected pain treatment protocols.
� 2019 Elsevier Ltd. All rights reserved.
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Introduction

Most women report pain and require opioid analgesia
following cesarean delivery.1–3 Pain and analgesic
requirements have been reported to be equivalent to
those experienced after a hysterectomy.4 Women under-
going cesarean delivery rank avoidance of pain during
and after surgery as their highest anesthetic priority.5

Postoperative pain is associated with greater opioid
use, and excessive opioid utilization increases maternal
and breast-fed neonatal adverse effects.6–8 Approxi-
mately 20% of women who undergo a cesarean delivery
experience severe acute postoperative pain.2,9 These
women may report severe pain for months after cesar-
ean delivery10 and may never stop taking the opioids
they were prescribed.11 Severe postoperative pain is
associated with delayed functional recovery and an
increased risk of postpartum depression, both of which
may negatively impact the mother’s ability to care for
her neonate and decrease her breastfeeding suc-
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cess.2,7,9,12 Early mobilization is particularly important
in this obstetric population because of an increased risk
of thrombo-embolic complications.13 Severe acute post-
operative pain is also a significant predictor of the devel-
opment of more persistent or chronic surgical pain.9,14

Chronic pain after cesarean delivery is estimated to
occur in 9–18% of women.15–17

Current analgesic management strategies apply a
standard one-size-fits-all approach to women undergo-
ing cesarean delivery. These strategies are often inade-
quate for the significant proportion of patients who
experience severe postoperative pain.2,9 This review
examines the concept of applying a more personalized
pain management plan following cesarean delivery, in
order to adapt management for the cohort of women
who might be expected to experience more severe pain
and to have greater analgesic requirements. Pre-
operative methods to help identify those women at-risk
of experiencing more severe pain, as well as ways to
involve women in decisions about their analgesic prefer-
ences, will be outlined.
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Standardized versus personalized analgesic
management

In an effort to optimize postoperative analgesia, pain
management protocols have moved towards a standard-
ized approach that has become embedded in enhanced
recovery after surgery pathways.18–21 These evidence-
based multimodal analgesic protocols are intended to
reduce the variability in care, improve pain manage-
ment, decrease opioid utilization and accelerate recovery
to normal presurgical function. In principle, this is the
optimal approach to managing surgical pain. However,
standardized one-size-fits-all postoperative pain man-
agement protocols treat all patients the same and
assume all women will have similar pain experiences
after delivery. Additionally, the drugs included in these
analgesic protocols are chosen based on evidence from
randomized studies that are designed to assess mean
analgesic effect differences between study groups. Such
an approach does not account for the variability of anal-
gesic needs and drug response within a population
recovering from surgery.2,9,10 Standardized peri- and
postoperative pain management protocols may lead to
undertreatment of patients with high analgesic needs
and overtreatment, with associated increased analgesic-
related side effects, of patients with low analgesic
requirements.

In a large cohort, assessed after cesarean delivery the
median number of days required for pain resolution was
21 but the reported range was 0–85 days. There was also
much variability in the pain burden (defined as the area-
under-the-curve of daily numerical verbal 0–10 pain
scores multiplied by the duration of pain in days), with
a range of six to 140.2 Similarly, the median number of
days until opioid and all analgesics cessation was nine
and 16 days respectively, whereas the range was
0–39 days for cessation of opioid and 7–55 days for
cessation of all analgesics.2 A further analysis of this
vaginal and cesarean delivery patient cohort that was
followed daily after discharge from hospital until pain-
and opioid-free recovery was reported, found that the
upper 20th percentile of patients experienced a signifi-
cantly greater pain burden (both higher intensity and
longer duration) than the remainder (lower 80th per-
centile) of the study cohort (Fig. 1).10 These findings
suggest that a one-size-fits-all approach is not appropri-
ate for the entire postpartum population, and that, at a
minimum, analgesic protocols should be adjusted or
stratified to target the proportion of women at-risk of
severe or prolonged pain.

Physician versus patient-driven care

Standardized one-size-fits-all postoperative pain man-
agement protocols are physician-selected and prescribed
to all women without soliciting patient input. This
physician-oriented model requires the treating clinicians
to select the patient’s analgesic drugs and doses without,
or with minimal, patient consultation or involvement.
There is, however, considerable variability in the prefer-
ences of pregnant women with regard to both pain relief
expectations and side effect avoidance after cesarean
delivery.5,22 The patient’s input as to their desires can
provide valuable information to help meet the balance
between pain minimization and the potential analgesic
drug-related side effects. Although a cohort of peri-
partum women on average rank pain during and after
cesarean delivery as top priorities they wish to avoid,
many women rank opioid-related side effects such as
vomiting, nausea and pruritus as more important than
pain.5 Women would tolerate a visual analog pain scale
0–100 mm score of 56 ± 22 mm (mean ± standard devi-
ation) before exposing their baby to the potential effects
of the analgesics they receive. If women are given a
choice about the intrathecal morphine dose adminis-
tered for cesarean delivery, fear of pain after surgery is
the key reason that a higher dose is chosen; and concern
about side effects such as nausea and vomiting is the
overwhelming reason cited by women selecting a low
dose.22

Involving patients in their health care decisions is also
important from a clinical, ethical and public health per-
spective.23–25 Patients’ involvement in analgesic drug
and dosage selection, based on individual preferences,
can help align physician-proposed treatment with these
patient preferences, values and expectations. A patient-
centered approach increases adherence to treatment rec-
ommendations24,26 and may consequently improve
patient outcomes.

Determining women at-risk of experiencing
severe pain and having high opioid requirements
after cesarean delivery

If patients could be identified pre-operatively to be at
greater risk of developing severe postoperative pain,
physicians could optimize care by offering personalized,
stratified or targeted analgesic treatment plans. Drugs
and doses that would otherwise not be suitable for all
women undergoing cesarean delivery due to their side
effect profiles or cost could be utilized in selected at-risk
patients.27,28 Examples of a personalized approach
include: at-risk women prophylactically receiving larger
intrathecal morphine doses than standardly adminis-
tered; additional adjunctive medications such as gaba-
pentin, clonidine or ketamine (which show modest
efficacy when given to all and have associated side
effects that preclude widespread usage); and local anes-
thetic techniques such as wound infiltration or transver-
sus abdominis plane or quadratus lumborum blocks
(that involve additional time, equipment and cost but
only limited analgesic benefit if provided to all women
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Fig. 1 Postpartum pain following cesarean and vaginal delivery. Top 20th percentile is shown in green and rest of women
(bottom 80th percentile) shown in black. AUC: area-under-the curve. Vertical axis is verbal numerical pain score 0–10 (0 = no pain
and 10 = worse pain imaginable) and horizontal axis is the number of days after delivery (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)
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receiving intrathecal morphine and multimodal oral
analgesia after cesarean delivery). These methods could
be applied to those women most likely to benefit from
the additional intervention.

Personalized or targeted analgesic treatment plans
rely on the ability to accurately predict pre-operatively
those patients at-risk of severe postoperative pain. Sev-
eral studies have tried to identify patients at-risk in the
pre-operative period and examined the role of genetics,
psychological factors and experimental pain tests or
quantitative sensory tests (QSTs).
Genetic factors
Several genes have been identified with possible links to
pain after cesarean delivery and to a patient’s response
to analgesic drugs.29,30 However the ability of genetic
variables to predict pain sensitivity, postoperative pain
and analgesic requirements has been of limited scope
to date. The phenotype of pain perception and analgesic
requirements is complex, multifactorial and subjective,
and the pain genotype is polygenic and complex, making
this relationship difficult to elucidate.29,30
Demographic and psychological factors; and QSTs
Many studies in the general surgical population have
evaluated whether pre-operative psychological question-
naires and QSTs can predict the patients most likely to
experience more severe pain or who are likely to have
increased postoperative analgesic needs. A systematic
review of demographic and pre-operative psychologic
factors in the general surgical population found that
anxiety, younger age, the presence of pre-operative pain
and the type of surgery were significant predictors of
worse postoperative pain; psychological distress,
younger age and type of surgery were significant predic-
tors of increased analgesic consumption.31 A review of
studies investigating patients’ pre-operative responses
to QSTs in the general surgical population found wide
variability in these tests’ ability to predict postoperative
pain, with 4–54% of pain variance predicted amongst
the studies evaluated.32

In the cesarean delivery setting, several studies have
similarly investigated the role of pre-operative QSTs
and psychological questionnaires.33 These studies have
utilized pressure, electric and thermal stimulation
QSTs,34–38 wound hyperalgesia testing39 and pain
response to local anesthetic infiltration.40 Several vali-
dated questionnaires examining various psychological
states such as anxiety, depression and pain catastrophiz-
ing as predictors of pain have also been assessed.41–44

Two studies combined pre-operative QSTs and psycho-
logical questionnaires to determine if this approach opti-
mized postoperative pain prediction.45,46 Details of these
study results are presented in a systematic narrative
review.33 The association between pre-operative QSTs
and postoperative pain and analgesic requirements is
summarized in Table 1. Correlations of pre-operative
QSTs (pressure, electric and thermal) with postoperative
pain outcomes were weak to modest in most studies.
The clinical role of most of these pre-operative tests is,
therefore, uncertain and QSTs should currently be



Table 1 Summary of studies using quantitative sensory tests or stimulation modalities to investigate the prediction of pain following cesarean delivery

Study first author
(number of
patients)

Type of stimulation
(modality used)

Anesthetic
technique

Correlation(s) with postoperative pain scores Correlation(s) with postoperative analgesic
consumption

Wilder-Smith
(120)38

Electric

(Electric sensation
threshold and electric pain
tolerance threshold)

Spinal
anesthesia

� Sensation threshold correlated with pain scores 2 h after sur-
gery (r = �0.22)

� Pain threshold correlated with pain scores 2 h after surgery
(r = �0.26)

� Sensory thresholds did not correlate with time to
first analgesic rescue

Nielsen (39)37 Electric

(Electric pain threshold and
electric sensory threshold)

Spinal
anesthesia

� Electric pain threshold correlated with area-under-the-curve for
pain scores at rest (r = �0.65) and with movement (r = �0.52)

� Electric sensory threshold did not correlate with postoperative
pain outcomes at rest or with movement

� Electric pain and sensory thresholds correlated
with postoperative rescue analgesic consumption

Granot (58)36 Thermal

(Thermal pain threshold
and thermal suprathreshold
pain)

Epidural
anesthesia

� Suprathreshold pain scores at 48�C correlated with postopera-
tive pain scores at rest (r = 0.49) and with movement (r = 0.53)

� Pre-operative pain threshold did not correlate with postopera-
tive pain scores

Pan (34)45 Thermal

(Thermal pain threshold,
suprathreshold thermal
pain intensity and
unpleasantness)

Spinal
anesthesia

� Thermal pain threshold correlated with resting pain (r = �0.04)
and evoked pain 20–24 h after surgery (r = �0.42), but did not
correlate with overall pain ratings or sum of pain scores

� Suprathreshold thermal pain intensity and unpleasantness cor-
related with resting pain (r = 0.45), and evoked pain (r = 0.40)
at 20–24 h after surgery, but did not correlate with overall pain
ratings or sum of pain scores

� Thermal pain threshold correlated with analgesic
consumption in recovery room (r = �0.43) but
did not correlate with intra-operative or postoper-
ative analgesic consumption

� Suprathreshold thermal pain intensity and
unpleasantness correlated with recovery room
and total analgesic consumption (r = 0.48 and
0.43 respectively) but did not correlate with intra-
operative or postoperative analgesic consumption

Strulov (45)46 Thermal

(Tonic and phasic thermal
stimulation)

Spinal
anesthesia

� Tonic heat stimulus pain scores correlated with pain scores on
first (r = 0.39), but not second, postoperative day

� Phasic heat stimulus pain scores did not correlate with postop-
erative pain scores

Buhagiar (65)34 Electric and Pressure

(Electric pain threshold,
pressure pain threshold, and
pressure pain tolerance)

General or
spinal
anesthesia

� Electric pain threshold correlated with pain scores at 6 h
(r = �0.26) and 24 h (r = �0.23) but not at 12 h

� Pressure pain tolerance correlated with pain scores at 6 h
(r = �0.21), but not at 12, 24 or 48 h

� Pressure pain threshold did not correlate with pain scores at 6,
12, 24 or 48 h

� Electric pain threshold correlated with acetamino-
phen consumption in the first 48 h (r = �0.33)

� Pressure pain tolerance and pressure pain thresh-
old did not correlate with 48 h acetaminophen
consumption

Buhagiar (20)35 Electric and Pressure

(Electric pain threshold,
pressure pain threshold, and
pressure pain tolerance)

General or
spinal
anesthesia

� Electric pain threshold correlated with pain scores at 6 h
(r = �0.48), but not at 12, 24 or 48 h

� Pressure pain threshold and pressure pain tolerance did not cor-
relate with postoperative pain scores

� Electric pain threshold, pressure pain threshold
and pressure pain tolerance correlated with 48 h
morphine consumption (r = �0.45, �0.41 and
�0.44 respectively)

Ortner (163)39 Mechanical

(Scar hyperalgesia index)
Spinal
anesthesia

� Scar hyperalgesia index correlated with pain scores when sitting
at 24 h (r = 0.20) and 48 h (r = 0.25) but not at 12 h; and not
with pain scores at rest or with uterine cramping pain at 12,
24, and 48 h

� Scar hyperalgesia index did not correlate with
analgesic consumption at 48 h

Orbach-Zinger
(229)40

Lidocaine infiltration prior

to spinal anesthesia

(verbal pain score)

Spinal
anesthesia

� Pain score with infiltration of lidocaine correlated with average
and peak pain at rest (r = 0.47 and 0.53 respectively), average
and peak pain on movement (r = 0.43 and 0.48 respectively),
as well as average and peak uterine cramping pain (r = 0.18
and 0.26 respectively)

� Pain score with infiltration of lidocaine correlated
with first 24 h analgesic requests (r = 0.26)
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viewed as research tools. Thermal QSTs, particularly
suprathreshold heat stimuli, appear to be the most suit-
able QST method. A cesarean delivery scar hyperalgesia
(SHA) index,39 measured pre-operatively, correlated
with pre-operative mechanical temporal summation
(mTS) but the SHA showed inconsistent and weak
to moderate correlations with post-cesarean pain
outcomes.39

Pain from local anesthetic infiltration prior to
neuraxial anesthesia was used to predict women who
would experience severe acute postoperative pain with
92% sensitivity and 93% specificity.40 Although this
modality showed the highest postoperative pain predic-
tive value of any method published to date, these
encouraging findings need confirmation. Pain reported
with infiltration does not have many of the drawbacks
(such as training, special equipment and time taken) of
QSTs, is already part of standard clinical practice when
performing neuraxial technique, and can be used at both
non-urgent and urgent cesarean deliveries.

Many pre-operative questionnaires have been investi-
gated as a means of predicting post-cesarean pain and
analgesic use. These include the State Trait Anxiety
Inventory (STAI), Anxiety Sensitivity Index (ASI),
Hospital Anxiety and Depression Scale (HADS), Pain
Catastrophizing Scale (PCS), Fear of Pain Score (FPQ
III), Eysenck Personality Questionnaire Revised-Short
Scale (EPQR-S), Pittsburgh Sleep Quality Index (PSQI)
and Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) Anxiety Scale, Depression Scale
and Posttraumatic Stress Disorder Checklist.10,27,33,41

Unfortunately, these detailed questionnaires appear to
explain only a small percentage of postoperative pain
variance, with weak to moderate correlations reported
amongst the studies (Table 2).27,33

Pre-operatively applied simple rating questions, ask-
ing women to rate their anxiety, anticipated pain, anal-
gesic needs and pain thresholds, have been proposed
and evaluated (Table 3).42,44 One study found that sim-
ply asking patients pre-operatively three questions (rat-
ing their anticipated pain, expected pain medication
needs and anxiety) accounted for 20% of the variability
in postcesarean pain, with modest sensitivity and speci-
ficity in predicting women in the highest 20th percentile
of post-cesarean pain scores.44 In another study, three
slightly different questions about expected postoperative
pain, anticipated analgesic thresholds and perceived
analgesic needs predicted 45% of variance in pain and
21% of variance in opioid use and performed better than
four detailed validated questionnaires examining psy-
chological state and personality.42 Although promising,
these simple screening questions need confirmatory
investigations before being adopted into routine prac-
tice, but they emphasize the importance of asking
patients about their pain and analgesic expectations
prior to surgery.
Even if pre-operative screening and analgesic dose
adjustments are not considered, postoperative assess-
ment and treatment escalation for women in severe pain
is essential. Women who experience severe pain on the
first postoperative day are at high risk for ongoing sev-
ere pain and persistent postoperative pain.9,10 Screening
and following-up all women undergoing cesarean deliv-
ery can help identify these outliers, enabling additional
analgesic interventions such as a regional block
(transversus abdominis plane or quadratus lumborum
block) or analgesic adjuvants that are not routinely uti-
lized (for example gabapentin) to be prescribed for this
select group of women.7

Altering analgesic protocols based on pre-
operative pain prediction

The ability to predict in advance which women will have
more postoperative pain or higher analgesic require-
ments is important as pre-emptive alterations in pain
management strategies in these patients may be effec-
tive. However, there are very limited data investigating
the impact of altering analgesic treatment after pre-
operative tests have identified women at-risk for severe
postoperative pain. A study that evaluated targeted
therapy for this cohort used the three simple rating ques-
tions described above in Table 3 to predict the top 20th
percentile of women most likely to describe high levels
of pain.47 The authors then administered a higher dose
of intrathecal morphine (300 lg versus 150 lg in the
control group) plus scheduled acetaminophen to this
group, in combination with scheduled nonsteroidal
anti-inflammatory drugs to both groups. Although this
modified analgesic protocol lead to improved pain con-
trol for this population, the study lacked a group of low-
risk women randomized to the same intervention. The
results may, therefore, just reflect that more analgesia
was provided and not the impact of accurate pain pre-
diction and a modified analgesic protocol for these
women.

Patient-choice of analgesic drugs and dosages

Giving women a more active role in analgesic drug and
dosage selection may provide useful information to
guide management.48,22 A study randomized women to
a perceived choice (low 100 lg vs high 200 lg intrathecal
morphine dose) or no choice of intrathecal morphine
dose after cesarean delivery.22 Women based their
choice on information outlining the balance between
pain relief and avoiding side effects. The study also
involved deception, such that all participants were still
randomly assigned to receive 100 or 200 lg of intrathe-
cal morphine regardless of their choice. Women who
requested the larger intrathecal morphine dose required
more supplemental opioids and reported more pain than



Table 2 Summary of studies investigating preoperative questionnaires to predict post-cesarean delivery pain

Study first author
(number of
patients)

Questionnaire(s) Anesthetic technique Correlation(s) with postoperative pain scores Correlation(s) with postoperative
analgesic consumption

Pan (34)45 State Trait
Anxiety Inventory

Spinal anesthesia � Responses to expectation questions correlated with resting pain
(r = 0.41) and with the sum of pain scores for resting, evoked,
and overall pain (r = 0.34), but not with evoked pain or overall pain

� State Trait Anxiety Inventory score did not correlate with any of
the pain score outcomes

� State Trait Anxiety Inventory score corre-
lated with analgesic requirement in recov-
ery room as well as total analgesic
requirement (r = 0.40 and 0.39 respec-
tively), but not with intraoperative anal-
gesic consumption or patient controlled
analgesia use

� Expectation questions did not correlate
with intra-operative, recovery room,
patient-controlled analgesia or total anal-
gesic requirement

Strulov (45)46 Pain
catastrophizing
scale

Spinal anesthesia � Pain catastrophizing scale score correlated with pain scores on post-
operative days 1 and 2 (r = 0.33 and 0.37 respectively)

� Pain catastrophizing scale score did not
correlate with postoperative analgesic
consumption

Pan (192)44 Three simple
questions (see
Table 3).

Spinal anesthesia � Individual questions significantly correlated with evoked pain
scores at 24 h postoperatively (r = 0.24–0.33)

� Response to three simple questions did not correlate with pain at
rest in the multivariable model

� Response to three simple questions did not
correlate with analgesic consumption in
the multivariable analysis

Orbach-Zinger
(245)43

Pittsburgh Sleep
Quality Index

Spinal anesthesia � Poor sleep quality was associated with higher peak pain scores with
movement compared with good sleep quality [OR (95% CI) 2.64
(1.2 to 6)] but no difference in average pain scores at rest or with
movement, average uterine cramping, peak pain at rest or peak
uterine cramping between good and poor sleep quality

� Poor sleep quality was not different from
good sleep quality with regards to requests
for analgesia for breakthrough pain

Carvalho (50)42 Three simple
questions (see
Table 3) and four
psychological
questionnaires

Spinal anesthesia � Anticipated analgesic threshold and anticipated analgesic needs sig-
nificantly correlated with area-under-the-curve for pain scores over
48 h (r = �0.35 and 0.31) respectively, but there was no correlation
between pain scores and any of the psychological questionnaires

� Expected postoperative pain significantly
correlated with opioid use (r = 0.35) but
there was no correlation between opioid
use and any of the psychological
questionnaires

Borges (1062)41 Hospital Anxiety
and Depression
Scale

Spinal anesthesia � Pre-operative anxiety score significantly correlated with incidence of
moderate to severe pain immediately postoperatively [OR (95% CI)
1.68 (1.16 to 2.20)]
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patients who chose the smaller dose regardless of the
intrathecal morphine dose received. Being offered a per-
ceived choice did not impact opioid use or pain out-
comes but women who were given a choice and chose
the larger dose, correctly anticipated a greater opioid
requirement and more pain compared with women
who chose the smaller dose.22

In a follow-up study, women undergoing cesarean
delivery with spinal anesthesia were randomly assigned
a choice of postoperative pain protocols or routine
care.48 The options, which were selected by women using
a standardized table that outlined expected pain relief
and potential side effects, included a low-dose group
(50 lg intrathecal morphine), a medium-dose group
(150 lg as per routine care), and a high-dose protocol
(300 lg intrathecal morphine plus a single dose of oral
gabapentin 600 mg). All groups received scheduled acet-
aminophen and nonsteroidal anti-inflammatory drugs,
with oral oxycodone available for breakthrough pain.
Similarly to the previous study,22 women given a choice
did not show reduced opioid use or pain scores but the
study confirmed previous findings that women had
insight into their pain needs. Women who chose the
high-dose protocol required more postoperative rescue
oxycodone despite receiving extra analgesia (six times
more intrathecal morphine plus gabapentin) compared
to those selecting the low-dose analgesic protocol.48 A
suggested patient choice analgesic protocol, with script
and table to aid the selection, is provided in Appendix A.
Personalizing post-discharge opioid prescribing
practices

Several studies from the United States report that stan-
dardized (individual physician or institutional) opioid
prescription practices result in significantly more opi-
oids being prescribed to women after cesarean delivery
than are required or consumed.49–52 Two approaches
have been proposed to better align opioid prescriptions
with patients need, in an attempt to reduce the amount
of opioids prescribed. One study utilized a shared
decision-making approach, using a tablet computer-
based decision aid, to guide opioid prescribing after
cesarean delivery.53 The authors were able to halve
the amount of tablets prescribed from 40 to 20 oxy-
codone tablets, based on patients’ input during shared
decision sessions in which typical trajectories of pain
resolution and expected opioid use after cesarean deliv-
ery were explained, before the number of oxycodone
tablets prescribed was selected by each woman.
Another novel approach is to base the amount of pre-
scribed opioids on the amount of in-patient opioid
used, specifically during the 24–47 h period after cesar-
ean delivery.54,55 The authors of this study used a
formula (predicted opioid use after discharge =
48.8 + [1.773 x in-patient 24–47 h]) for opioid use
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derived from their institutional analysis. They found
that the individualized prescription group were pre-
scribed significantly fewer (median [interquartile range])
oxycodone tablets (14 [12–16] vs. 30 [30–30] tablets) and
consequentially also used fewer tablets (8 [4–14] vs. 15
[6–30]). This group had 50% fewer unused tablets at
the end of the study period compared to the standard-
ized prescription group.54,55

Beyond pain and analgesic use metrics

The postoperative pain experience is a complex
psychophysical response to a noxious stimulus that
involves a cognitive evaluation and an emotional
response. Women who receive good peripartum pain
relief are not necessarily satisfied with their care and
maternal satisfaction may be related more to coping
with pain.56,57 Satisfaction is similarly multidimensional
and is largely related to the assessed difference between
actual and expected care.58,59 Quality of care assessment
and possibly satisfaction ratings are impacted by many
factors, including physician respect for the patient’s val-
ues, preferences and needs; the quality of care provided;
the quality of provider communication; and the
patient’s involvement in clinical decisions.60–62 A
patient-centered analgesic management approach may
better align patient expectations with outcomes, includ-
ing satisfaction. Giving women a choice as to their anal-
gesic protocol and drug doses increased maternal
satisfaction even though pain and opioid use was not
impacted.48,22 These results in the cesarean setting
demonstrate that pain and maternal satisfaction are
poorly-related constructs, as has been shown for labor
pain management.56,57

Most postpartum pain studies have focused on in-
hospital stay, with pain and analgesic consumption
being the key outcome measures. Moving away from
pain and analgesic use outcomes toward a more global
measure of recovery is important. A study that assesses
self-reported functional recovery after delivery found
that, although women took on average four weeks to
achieve functional recovery after cesarean delivery, there
was significant variability in their speed of recovery.2

Recovery should be considered a key metric. Identifying
factors that contribute towards delayed recovery and
assessing interventions that accelerate recovery should
be the focus of future post-cesarean delivery pain stud-
ies.10 Self-assessment of functional recovery is subjective
and not a validated measure. An obstetric-specific recov-
ery tool (ObsQoR-11) for use in patients undergoing
cesarean delivery has been developed and tested.63 This
easy-to-use, patient-centered, recovery measure tool
consists of a questionnaire that considers pain, drug side
effects, comfort, control, ability to hold and feed the
baby, to mobilize independently and to achieve personal
hygiene. Although moderate and severe pain measure-
ments contribute to this recovery score, the ObsQoR-
11 is a global and comprehensive outcome measure.
Future studies that assess drug efficacy and analgesic
interventions should focus beyond pain and analgesic
outcomes, and consider the detailed evaluation of recov-
ery and evaluate patient-assessed outcomes such as sat-
isfaction. Evaluating the efficacy of implementing a
personalized pain management protocol after
cesarean delivery should also consider these important
outcomes.

Summary

Standardized one-size-fits-all postoperative pain man-
agement protocols do not account for the significant
variability in pain and analgesic requirements amongst
women after cesarean delivery. A standardized
approach may lead to undertreatment of women with
high analgesic needs and overtreatment, with more
analgesic-related side effects, of women with low anal-
gesic needs or greater analgesic drug sensitivity. By
pre-operatively identifying patients at-risk of develop-
ing severe pain, clinicians may be able to optimize care
by offering personalized, stratified or targeted anal-
gesic treatment protocols. However, such personalized
plans can only be applied if women can be reliably
and accurately predicted to be at-risk. Pre-operative
pain prediction tools are of moderate value in this
regard. Pain from local anesthetic infiltration and sim-
ple rating questions about anticipated pain and anal-
gesic needs are the easiest to apply in the clinical
setting and appear to be of some value. Patient-
driven analgesic dose and protocol selection (based
on individual preferences for pain relief and the avoid-
ance of side effects) may optimally balance individual
analgesic needs and side effects concerns when com-
pared to standardized postoperative pain treatment
protocols. The choice women make when given anal-
gesic protocol options may also help identify those
who will have the most postoperative pain and highest
analgesic needs. This patient-driven approach, with the
patient having input into analgesic protocols and
doses, should be considered instead of the use of a
standardized analgesic protocol. Individualized or
stratified post-discharge opioid prescribing practices
have been shown to reduce unnecessary opioid anal-
gesic prescriptions and consumption, so should be
implemented routinely. Future studies are required to
determine if analgesic drug and dose alterations based
on pre-operative predictions of women at-risk for sev-
ere postoperative pain lead to improved pain manage-
ment. Outcomes beyond pain and analgesic use,
including recovery measures and maternal satisfaction
metrics, should be determined when evaluating
personalized or patient-selected analgesic treatment
protocols.
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Risk of Possible
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Cesarean Delivery
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Lower
Dose
Protocol

Medium
Dose
Protocol

Higher
Dose and
Drug Protocol

Risk of Pain More Average Less
Risk of Nausea/
Vomiting

Less Average More

Risk of Itching Less Average More
Risk of Sedation Less Average More
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Appendix A. Proposed patient-selected
analgesic protocol with script and table to guide
dose and protocol selection based on preference
for pain and side effect avoidance

Proposed script and selection table:
When providing pain relief, anesthesia doctors may

need to make treatment decisions that ‘‘trade off” reliev-
ing pain during and after cesarean delivery with a
possible increased risk of the commonest side effects:
nausea, vomiting, itching and sedation. Look at the
table below and choose the analgesic protocol that best
describes your preference for pain relief balanced with
the possible risk of side effects during and after your sur-
gery and anesthesia. All drugs and doses contained in
the protocol are used in standard practice and have been
shown in previous studies to be safe and effective for
mother and baby. This information will be used to select
the medication used in your current anesthetic.

Select the desired CESAREAN ANALGESIC PRO-
TOCOL: Lower, Medium or Higher (please circle).
Proposed patient-selected analgesic protocol options:
Low Dose Protocol: 50 mcg intrathecal morphine

+ scheduled acetaminophen + scheduled NSAIDs
Medium Dose Protocol: 100 mcg intrathecal mor-

phine + scheduled acetaminophen + scheduled NSAIDs
High Dose and Drug Protocol: 200 mcg intrathecal

morphine + scheduled acetaminophen + scheduled
NSAIDs + gabapentin + local anesthetic wound infil-
tration/instillation or regional block (transversus abdo-
minis plane/quadratus lumborum block)
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