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Abstract
Purpose of Review This review summarizes selected recent evidence on issues important for preoperative pain evaluation.
Recent Findings Opioids, though a mainstay of postoperative pain management, are associated with both short and increasingly
recognized long-term risks, including persistent opioid use. Risk factors for high levels of acute postoperative pain as well as
chronic postsurgical pain may overlap, including psychological factors such as depression, anxiety, and catastrophizing. Tools to
predict those at risk for poor postoperative pain outcomes are being studied.
Summary Preoperative pain and psychological factors can affect postoperative pain outcomes. More work is needed in the future
to develop practical interventions in the preoperative period to address these factors.
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Introduction

There is increasing evidence of the connection between psycho-
logical interventions and improvement in the postoperative pain
experience [1]. Preparing for surgery is a momentous time in a
patient’s life, commonly marked by confusion and anxiety.
Feelings of despair and being overwhelmed by the process are
heightened for patients with preexisting anxiety, chronic pain
conditions, or high levels of catastrophization. Furthermore, pa-
tients with anxiety or other mental health conditions may avoid
health care due to fear of stigmatization or prior negative experi-
ences with health-care providers. They may enter the periopera-
tive space with unidentified or poorly managed comorbid condi-
tions. Concomitant substance use disorders or social isolation
may further hinder perioperative optimization initiatives and out-
comes. All of these factors may result in avoidable postoperative
complications and increase in length of hospitalization and

readmissions if not addressed. Specifically, poorly controlled
postoperative pain may delay recovery, prolong hospitalization,
decrease patient satisfaction with their care, and ultimately result
in a chronic pain condition [2].

One benefit of a comprehensive preoperative evaluation
clinic is the opportunity to implement population health initia-
tives [3] through the integration of programs that fulfill the
triple aim: improve the experience of care, improve the health
of populations, and reduce per capita costs [4]. For many pa-
tients, the preoperative period represents a unique window of
time when they may be most receptive to making lifestyle and
behavioral modifications than at other times in their lives.
Capitalizing on this “teachable moment” to improve the pa-
tient’s surgical preparedness as well as his/her long-term health
outcomes is the basis of prehabilitation. Prehabilitation extends
beyond physical preparation, to include psychological pre-
paredness as well [5]. Using the preoperative evaluation visit
to enact preoperative optimization strategies such as teaching
new ways to cope with stress, managing perioperative expecta-
tions, and introducing mindfulness techniques has significant
potential to improve health well beyond the postoperative peri-
od. Perioperative pain and its safe management are key con-
cerns, especially in the era of the opioid epidemic.
Comprehensive pain management strategies that start in the
preoperative period are needed to optimize pain management
in the acute postoperative period and to reduce risks for chronic
postsurgical pain and persistent opioid use (Table 1).
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Perioperative Risks

Risks Related to Opioid Use

Opioids remain a mainstay of acute, postoperative pain manage-
ment. However, opioid-related adverse drug events (ORADE)
are common and include nausea, vomiting, constipation, pruritus,
sedation, and respiratory depression. The incidence of ORADE
is 9.1 to 11.5% in retrospective studies of adults undergoing
surgical procedures [6–8]. The most common ORADE were
respiratory, gastrointestinal, urinary, and central nervous system
in nature. ORADE are associated with other poor outcomes as
well. In analyses adjusting for confounders, those who experi-
enced ORADE had significantly greater odds of prolonged
length of stay, higher hospitalization costs, and mortality [7, 8].
In a study of opioid naïve patients presenting for noncardiac
surgery, independent risk factors for ORADE included older
age, male sex, and increased comorbidity as measured by
Elixhauser Comorbidity Score and Medicare Severity
Diagnosis Related Group (MS-DRG) weight [8].

Some patients presenting for surgery are already taking
opioids, and there is growing evidence of the association be-
tween preoperative opioid use and poor postoperative out-
comes. The prevalence of preoperative opioid use ranges from
8.8 to 35%, with higher rates in certain groups such as ortho-
pedic populations [9–14]. In a large cohort study of patients
who underwent elective abdominal surgery, preoperative use
of opioids was associated with longer hospital stays, greater
rates of readmission, and increased expenditures, adjusting for
confounders [12]. Similarly, associations between preopera-
tive opioid use and longer hospital stays and higher readmis-
sion rates have been found in general, vascular, and orthope-
dic populations [15–18]. Preoperative opioid use has been
associated with increased postoperative morbidity, including
infection, respiratory failure, and cardiac events [10, 13, 16].

Finally, opioid dependence and addiction are a public
health crisis. A key exposure is prescription of opioids for
postoperative pain management. Persistent opioid use is in-
creasingly recognized as a risk of surgery. In a cohort study of
patients undergoing minor and major surgeries, the incidence
of new persistent opioid use, defined as opioid prescription
between 90 and 180 days postoperatively, was similar be-
tween the two groups, ranging from 5.9 to 6.5%. The inci-
dence in the nonoperative cohort was 0.4% [19]. Independent
risk factors for persistent opioid use in this cohort were tobac-
co use, alcohol and substance use disorders, anxiety,

depression, and presence of preoperative pain conditions. In
a different retrospective cohort study of 11 types of surgical
procedures, defining persistent opioid use as having filled 10
or more prescriptions or greater than 120 days’ supply
3 months to 1 year postoperatively, the incidence of chronic
opioid use ranged from 0.119 for cesarean section to 1.41%
for total knee replacement [20•]. Independent risk factors for
persistent opioid use in this cohort were male sex, age over
50 years, preoperative use of benzodiazepines or antidepres-
sants, depression, and alcohol or substance use disorders.

Pain

Prior to surgery, postoperative pain is one of themost common
concerns for patients. In a US national survey of patients who
had undergone surgery in the 5 years prior to survey date, 65%
of respondents rated postoperative pain as moderate, severe,
or extreme. Post-discharge, 62% of respondents reported con-
tinuedmoderate, severe, or extreme pain [21]. Certain surgical
procedures are associated with high pain levels. In a prospec-
tive study of surgical patients in German hospitals, surgeries
with the highest pain levels included major spinal surgeries as
well as orthopedic or trauma surgeries on extremities [22].
There are other risk factors for experiencing high levels of
postoperative pain besides surgical-related factors. In the
aforementioned German study, after adjusting for surgery
type, risk factors for severe postoperative pain were preoper-
ative chronic pain, younger age, and female sex [23]. Other
studies have been supportive of these findings [24–26].
Preoperative opioid use and dependence has also been found
to be associated with greater postoperative pain levels and
increased opioid requirements [10, 27–29]. Preoperative psy-
chological factors such as catastrophizing, depression, anxi-
ety, and expectation of pain are also important predictors of
high postoperative acute pain intensity [30–33].

Chronic postsurgical pain (CPSP) is a risk of surgery. In
studies of mixed surgical populations, the incidence of CPSP
was 11.8 to 14.8% at 1 year or greater [34, 35]. The incidence
is much higher for particular types of surgery, such as ampu-
tation, thoracotomy, and breast surgery [36]. Surgical factors
play a role, andmore studies are needed on genetic factors [36,
37]. Other risk factors for the development of chronic pain
include presence of preoperative pain and high levels of acute
postoperative pain [26, 36, 38]. Psychological risk factors for
CPSP include anxiety, depression, and catastrophizing
[38–40].

Table 1 Perioperative Risks
Opioid Related Pain Related

Short term • Opioid-related adverse drug events

• Increased morbidity in opioid dependent patients

• High levels of postoperative pain

Long term • Persistent opioid use • Chronic postsurgical pain
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Risks Related to Psychological Disorders

Psychological factors such as depression and anxiety can in-
crease risk for high levels of postoperative pain, prolonged
opioid use, and CPSP. They may also be associated with other
poor postoperative outcomes. In a study of total lower extrem-
ity joint arthroplasty, a preoperative diagnosis of anxiety or
depression was associated with greater odds of postoperative
morbidity and increased costs [41]. In a study of patients un-
dergoing major spine surgery, depression and anxiety were
associated with increased odds of non-home discharge.
Depression, but not anxiety, was associated with increased
odds of postoperative complications [42]. In both of these
studies, the prevalence of depression and anxiety increased
over time [41, 42].

Preoperative Evaluation

The patient’s self-assessment of their preoperative psycholog-
ical state provides important information about whether or not
the patient is at high risk for poor postoperative pain control or
dissatisfaction with their overall hospital experience [43].
Furthermore, high levels of depression or anxiety may portend
less successful rehabilitation and a slower return to baseline
function/recovery [5]. Several tools have been validated for
use in the preoperative period. In high-risk patients, including
those with opioid use disorder, poorly controlled anxiety, and/
or psychiatric conditions, several preoperative assessment
tools may be combined in order to attain a global preoperative
risk assessment and individualized preoperative optimization
plan. The most commonly used screening tool to detect pre-
operative anxiety is the Hospital Anxiety and Depression
Scale (HADS) scale (Table 2) [43, 44]. This 13-question
screening tool aims to identify patients who will benefit most
from non-pharmacologic preoperative anxiety reduction strat-
egies such as mindfulness and cognitive behavioral therapy.
The Pain Catastrophizing Scale has been well validated in the
perioperative period to identify patients as highest risk of poor
pain control in the acute postoperative period [45]. It has re-
cently been validated for daily use in surgical patients [46].
Clinical tools to predict risk of postoperative opioid use dis-
order are evolving but typically include screening for factors
such as smoking and substance use status, young age, history
of childhood sexual abuse, and lack of social support [47, 48].

Predictive models have been developed to forecast high
levels of acute postoperative pain, incorporating question-
naires such as those listed above [49]. Clinical tools to assess
preoperative psychological state may not be commonplace in
routine practice. Machine learning algorithms have been de-
veloped using readily available data from electronic medical
records to predict those at risk of high acute postoperative pain
with accuracy comparable to models using datasets designed

for research [50]. Future work needs to be done to validate and
refine these models.

A meta-analysis showed that psychological preparation for
surgery, including interventions such as procedural informa-
tion, cognitive techniques, and relaxation techniques, may be
beneficial for postoperative pain outcomes [51]. However,
given the heterogeneity of past studies, the overall level of
current evidence is considered low [51]. Some of the most
promising evidence comes from studies of cognitive behav-
ioral therapy (CBT) and mindfulness-based interventions. For
example, in a study of patients undergoing lumbar fusion sur-
gery, preoperative CBT decreased analgesic use in the CBT
group [52]. In a small study of patients undergoing lumbar
spine surgery, mindfulness-based stress reduction (MBSR)
was associated with less back pain at 1 month [53].
However, further study is needed on the potential impact of
a preoperative psychological optimization program that in-
cludes interventions such as mindfulness and CBT.
Psychological prehabilitation programs such as CBT require
access to a licensed clinical social worker (LCSW) or other
clinicians skilled in the administration of such techniques—a
service that few preoperative evaluation clinics in the USA
provide at present—outside of major academic medical cen-
ters. One feasible approach may be to consolidate CBT ser-
vices for preoperative smoking cessation initiatives with those
for preoperative anxiety and pain reduction programs—a sys-
tem by which the preoperative evaluation clinic serves as the
integrator of optimization services as well as the referral
source [54]. Another barrier to the implementation of CBT
interventions in the preoperative preparation process is the
need for a 6–8-week window of time before surgery in order
to implement the full CBT program. Emerging models to pre-
dict at-risk patients continue to be developed and may be
leveraged during the preoperative assessment [55].

Preoperative Medication Management

Preoperative Opioids

Preoperative opioid use may be associated with increased
postoperative morbidity, high postoperative pain levels, and
increased opioid use. Traditionally goals for perioperative
pain management for those on chronic opioids have been
avoidance of withdrawal and multimodal strategies to manage
pain. More recently, preoperative opioid reduction has been
suggested as a strategy to improve postoperative pain out-
comes [56••]. Evidence for this strategy is limited. In a retro-
spectivematched cohort study of patients who underwent total
joint arthroplasty, chronic opioid users who reduced opioids
by at least 50% preoperatively had improved functional out-
come scores compared to those who did not [57]. More evi-
dence is needed to evaluate the impact of this logical strategy.
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Medication-Assisted Treatment for Opioid Use
Disorder

Methadone, naltrexone, and buprenorphine are medications used
to treat opioid use disorder (OUD). Methadone is a μ opioid
agonist with N-methyl-d-aspartate (NMDA) receptor antagonist
activity. Methadone for OUD is administered once daily.
Preoperatively, the dose should be verified with the opioid treat-
ment program, andmaintenance methadone should be continued
throughout the perioperative period [58, 56••].

Naltrexone is an opioid antagonist. For OUD it can be
administered orally once daily; alternatively, an extended re-
lease form is administered intramuscularly once a month.
Literature on naltrexone management consists primarily of
case reports [59, 60]. Perioperative management of naltrexone
should be coordinated with the naltrexone prescriber. For oral
naltrexone, stopping 72 h before surgery can be considered.
For the extended-release injectable form, surgery 4 weeks af-
ter the last dose is an option.34 Altered opioid sensitivity can
be expected. Patients continuing naltrexone will likely require
higher doses of opioids. For patients who have stopped, in-
creased sensitivity to opioids may occur due to opioid receptor
upregulation.

Buprenorphine is a partial μ opioid agonist with high af-
finity. Limited evidence exists to guide perioperative manage-
ment of buprenorphine. There are contradictory recommenda-
tions for perioperative management, with some suggesting
stopping buprenorphine and others suggesting continuation

Table 2 The Hospital Anxiety and Depression Scale (modified from
Zigmond and Snaith. The Depression Scale. Acta psychiatr. Scand.
1983:67:361–370, with permission from John Wiley & Sons, Inc.)

I feel tense or ‘wound up’:

3 Most of the time

2 A lot of the time

1 From time to time

0 Not at all

I still enjoy the things I used to enjoy:

0 Definitely as much

1 Not quite so much

2 Only a little

3 Hardly at all

I get a sort of frightened feeling as if something awful is about to happen:

3 Definitely and quite badly

2 Yes, but not too badly

1 A little, but it does not worry me

0 Not at all

I can laugh and see the funny side of things:

0 As much as I always could

1 Not quite so much now

2 Definitely not so much now

3 Not at all

Worrying thoughts go through my mind:

3 A great deal of the time

2 A lot of the time

1 From time to time

0 Only occasionally

I feel cheerful:

0 Not at all

1 Not often

2 Sometimes

3 Most of the time

I can sit at ease and feel relaxed:

3 Definitely

2 Usually

1 Not often

0 Not at all

I feel as if I am slowed down:

0 Nearly all the time

1 Very often

2 Sometimes

3 Not at all

I get a sort of frightened feeling like ‘butterflies’ in the stomach:

3 Not at all

2 Occasionally

1 Quite often

0 Very often

I have lost interest in my appearance:

0 Definitely

1 I do not take quite as much care

Table 2 (continued)

2 I might not take quite as much care
3 I take just as much care as ever
I feel restless as if I have to be on the move:
3 Very much
2 Quite a lot
1 Not very much
0 Not at all
I look forward with enjoyment to things:
0 As much as ever
1 Less than I used to
2 Definitely less than I used to
3 Hardly at all
I get sudden feelings of panic:
3 Very often indeed
2 Quite often
1 Not very often
0 Not at all
I can enjoy a good book or radio or TV program:
0 Often
1 Sometimes
2 Not often
3 Very Seldom

Score: 0–7: Low Risk

Score: 8–11: Borderline

Score 11–21: High Risk for Anxiety or Depression
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[61, 62, 63••, 64]. The most recently published advisory rec-
ommended continuation of buprenorphine throughout the
perioperative period [63••]. Risks of inadequate pain control
must be weighed against risks of relapse and need for
buprenorphine re-induction. An individualized approach is
recommended with coordination with the buprenorphine pre-
scriber. Logistical considerations such as lack of sublingual or
intravenous buprenorphine on hospital formulary for patients
who must remain inpatient and maintain a nil per os (NPO)
status complicate recommendations further.

Conclusions

Identifying patients who will benefit from additional resource
allocation is vital to improving perioperative outcomes. The
preoperative evaluation visit may provide valuable interven-
tions to improve the long-term health of patients by using a
comprehensive approach that includes addressing social de-
terminants of health, improving the patient’s psychological
state and health literacy level and managing patient expecta-
tions about postoperative pain and the recovery process.
Preoperative interventions aimed at patients at highest risk of
poor pain control and opioid use disorder continue to evolve.
An individualized, patient-centered approach is emphasized.
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