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Purpose: Risk factors for the development of chronic postsurgical pain (CPSP) have been reported in primary studies and an
increasing number of reviews. The objective of this umbrella review was to compile and understand the published presurgical risk
factors associated with the development of CPSP for various surgery types.

Methods: Six databases were searched from January 2000 to June 2023 to identify meta-analyses, scoping studies, and systematic
reviews investigating presurgical CPSP predictors in adult patients. Articles were screened by title/abstract and subsequently by full
text by two independent reviewers. The selected papers were appraised for their scientific quality and validity. Data were extracted and
descriptively analyzed.

Results: Of the 2344 retrieved articles, 36 reviews were selected for in-depth scrutiny. The number of primary studies in these reviews
ranged from 4 to 317. The surgery types assessed were arthroplasty (n = 13), spine surgery (n = 8), breast surgery (n = 4), shoulder
surgery (n = 2), thoracic surgery (n = 2), and carpal tunnel syndrome (n = 1). One review included a range of orthopedic surgeries; six
reviews included a variety of surgeries. A total of 39 presurgical risk factors were identified, some of which shared the same defining
tool. Risk factors were themed into six broad categories: psychological, pain-related, health-related, social/lifestyle-related, demo-
graphic, and genetic. The strength of evidence for risk factors was inconsistent across different reviews and, in some cases, conflicting.
A consistently high level of evidence was found for preoperative pain, depression, anxiety, and pain catastrophizing.

Conclusion: This umbrella review identified a large number of presurgical risk factors which have been suggested to be associated
with the development of CPSP after various surgeries. The identification of presurgical risk factors is crucial for the development of
screening tools to predict CPSP. Our findings will aid in designing screening tools to better identify patients at risk of developing CPSP
and inform strategies for prevention and treatment.

Plain Language Summary: Chronic postsurgical pain (CPSP) is pain experienced predominantly at the surgical site for longer than
3 months after a surgical procedure. Depending on surgery type, it can affect between 10 and 80% of people undergoing major
surgeries, which may have negative effects such as a lower quality of life, disability, and persistent opioid use. Targeted identification
and management of at risk patients in the presurgical phase may decrease the risk of CPSP. This umbrella review generated a list of
potential risk factors for CPSP from evidence-based reviews of the current literature.

Thirty-nine presurgical risk factors were identified in this review. Risk factors are divided into six broad categories: psychological, pain-
related, health-related, demographic, genetic, and social/lifestyle-related. Although the strength of evidence for individual risk factors varied
across reviews, risk factors in the psychological category consistently showed a strong impact on the development of CPSP.
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It is vital to understand which individuals are vulnerable and at risk for CPSP. The findings of this umbrella review will aid in
designing screening tools to identify surgical candidates at risk. Some risk factors, such as genetics, cannot be altered. However, many
identified risk factors are modifiable and may inform strategies for the prevention and treatment of CPSP using screening tools. Our
findings may guide future research to consider an in-depth analysis of risk factor characterization to group modifiable presurgical risk
factors. At risk patients will be offered psychological, physical, and pharmacological treatments accordingly to mitigate their risk of
developing CPSP and ultimately improve patient outcomes in surgery.

Keywords: chronic postsurgical pain, risk factors, predictors, umbrella review, surgery

Introduction
In 2019, the International Classification of Diseases (ICD-11) published an updated definition of chronic postsurgical
pain (CPSP).! Previously described as a collection of symptoms, the ICD definition now defines CPSP as:

Chronic pain developing or increasing in intensity after a surgical procedure and persisting beyond the healing process, ie, at
least 3 months after surgery. The pain is either localised to the surgical field, projected to the innervation territory of a nerve
situated in this area, or referred to a dermatome (after surgery/injury to deep somatic or visceral tissues). Other causes of pain,
such as preexisting pain conditions, infections, or malignancies, need to be excluded. Depending on the type of surgery, CPSP

may be neuropathic pain. (ICD-11)

The proposed biochemical mechanisms by which chronic pain develops have been described at the molecular level,? and the
new definition of CPSP provides better clarity around the pathology itself. Nonetheless, a significant gap remains in the
understanding of individual risk factors for the development of CPSP in patients presenting for surgery. Numerous reviews
have been performed investigating risk factors for CPSP; commonly identified risk factors being medical history (pain,
trauma, substance use), psychological factors (depression, anxiety, pain catastrophizing), sex (female) and younger age.”’
However, most of these reviews have focused on a single surgery type or have investigated a specific risk factor. The
importance in identifying those at risk of CPSP should not be understated, as the incidence of CPSP has been reported to be
up to 85% for certain surgical procedures such as amputations.® Beyond the obvious adverse clinical effects of pain itself,
CPSP may result in impaired functional recovery, deleterious mental health effects, an increased risk of developing opioid
use disorders (OUD) and medicolegal implications.”'® Furthermore, CPSP has been found to have major downstream
economic impacts, including direct health-related costs such as expenditures for medications, health care provider fees and
indirect costs associated with absence from work, caregiver time for the patients, disability allowance and unemployment
benefits.!! For example, a recent Canadian study on CPSP after cardiac surgery found that the average monthly cost of CPSP
to the system at six months after surgery is CANS 989.52 per patient, driven mostly by excess health care utilization.'?

With an increase in systematic reviews, scoping reviews and meta-analyses, the objective of our study was to conduct
an umbrella review (a review of reviews) to collate the full range of published presurgical risk factors for the
development of CPSP for various surgery types. Our primary goal was to establish a catalogue of a variety of presurgical
risk factors with demonstrated association with CPSP. Secondary goals were to correlate the risk factors with type of
surgery and to evaluate their quality, strength, and reliability, as described in the literature. Our study is the first umbrella
review to summarize the assessment of a variety of risk factors that may result in the development of CPSP for various
surgery types. Our findings may aid in implementing approaches to better identify patients at risk of developing CPSP
and in initiating strategic methods for the prevention and early treatment of CPSP.

Methods

Study Design

An umbrella review was conducted to capture the breadth of outcomes from systematic assessments of risk factors for
CPSP and to evaluate their quality, strength, and reliability. This umbrella review follows the PRIOR (Preferred
Reporting Items for Overviews of Reviews) guidelines.'®> An unpublished protocol had been drafted which is available
on request by the author. The umbrella review is registered with Prospero under ID: CRD42023474748.
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Search Strategy

Six databases (Wiley Cochrane Database of Systematic reviews, EBSCOhost CINAHL Complete, APA Psyclnfo, Ovid
EMBASE, Ovid MEDLINE(R) ALL, and Web of Science Core Collection) were searched systematically using keywords
related to surgery, risk factors, and chronic pain. The keywords and search strategy were developed in collaboration with
two research librarians (RZ, AJL). The search was restricted to articles published in English from 1 January 2000 to
2 August 2022. The search was updated on 27 June 2023. All meta-analyses, systematic reviews, and scoping reviews
that were identified using a predetermined keyword search were included. We did not restrict the publication dates of the
primary papers, eg, the papers or studies that are subject of the selected reviews. The detailed search strategy is available
in the appendix (Supplementary Table 1, Database search strategy). Retrieved articles were imported into Covidence,

a software for managing and streamlining systematic reviews; exact duplicates were automatically removed.'*

Study Selection

Articles were first reviewed by title and abstract, each by two of three independent researchers (LW, BA, BCS) according
to predetermined inclusion and exclusion criteria following the Covidence screening design; a third reviewer (SI or GB)
was consulted in case of discrepancies. The second round of screening involved the review of full text articles by two
reviewers. Four reviewers (LW, BA, SI, GB) shared this task. Disagreements were resolved by another researcher (BCS)
and/or discussed in reviewer team meetings until a consensus was reached.

Inclusion Criteria

¢ Scoping review, systematic review and/or meta-analysis

e Description of risk factors/predictors associated with CPSP (non-validated tools were accepted if the risk factor was
well described)
Outcome assessment of the risk factors regarding pain at >3 months post-surgery

All surgery types
e No restriction on the number of primary studies included in the reviews

Adult patients (18 years and older)

Exclusion Criteria
e Not a scoping review, systematic review and/or meta-analysis
No clear description/definition of the risk factors for CPSP
e Description of acute but not long-term pain (between 3 and 12 months post-hospital discharge)

Pediatric patients only (under 18 years)
e Diagnostic procedures (CT/MRI, endoscopy)

Minimally invasive procedures such as percutaneous, dental and lumbar puncture.

Data Extraction

A standardized data collection form was developed specifically for this study in a Microsoft Excel spreadsheet. The
extracted data included author, year, type of review (systematic review, scoping review, meta-analysis), reporting
guidelines used, protocol registration if applicable, databases searched for individual reviews, number, study design
and quality assessment of primary papers included in the reviews, rating/assessment of bias and strength of primary
studies, information on study participants in primary studies, surgery type studied, tools/descriptors used to define risk
factors, strength and effect of risk factors, and pain intensity measures or tools used in studies. Data were extracted from
each selected paper by one of five researchers (BCS, LW, BA, SI, GB) and verified by a second and occasionally a third
researcher, depending on the complexity of the data. We collected data only from the text, tables/figures, and supple-
mentary material of the included reviews and meta-analyses but did not examine the primary papers to extract data.
Furthermore, we did not attempt to contact the authors of studies with missing data to gather additional unpublished
information, as this was not feasible.
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Quality Appraisal of Selected Reviews

We employed the Centre for Evidence-Based Medicine (CEBM) University of Oxford appraisal tool for systematic
reviews to appraise the validity and reliability of included papers.'> Although this appraisal tool was developed for
systematic reviews, it has been used to rate the validity of other reviews such as umbrella reviews as well.'® This tool
consists of five questions addressing the following: (i) a clearly stated objective, (ii) a comprehensive search strategy,
(iii) the appropriateness of selection criteria, (iv) the quality of individual studies, and (v) the homogeneity versus
heterogeneity of study results. The appraisal requires a yes/no rating for each question. For our assessment, we
determined that the objective was clearly stated if the review clearly outlined the inclusion and exclusion criteria for
the selection of primary papers on the type of surgery and risk factors studied. To determine whether a search strategy
was comprehensive, three or more of the following criteria had to be met:

e Searched at least three electronic databases using a variety of keywords and MeSH (Medical Subject Headings)
words.

e Secarched reference lists of relevant studies to find articles not uploaded to electronic databases.

e Search not limited to the English language.

e Search included grey literature.

The appropriateness of the selection criteria was determined by the explicit statement of similar selection criteria of the
primary studies. We determined the quality of the included reviews to be sufficient if at least 50% of the primary studies
were rated good quality or had a low-to-moderate risk of bias. We considered the heterogeneity adequately low, when
statistics of the heterogeneity tests were deemed non-significant or when the forest plots showed homogenous results.
Our review authors defined results as “unclear” if assessment could not be determined; for example, if the author of the
selected reviews had neither applied a statistical test nor compared the results of primary status descriptively. According
to the positive scoring of the five item rating scale, 5 points indicated high validity, 4 indicated good validity, 3 indicated
fair validity, 2 indicated poor validity, and 1 indicated low validity. Studies were appraised independently by two
reviewers. Discordance in appraisal outcomes was discussed in team meetings among five researchers (LW, BA, SI, GB,
SB) until a consensus was reached.

Risk of Bias and Strength of Evidence of the Primary Studies

Risk of bias of the primary studies was collected from text and tables of the selected reviews. Additionally, we collected
primary studies’ appraisal tools used to assess risk of bias and/or strength of evidence. Depending on the tool used and
authors’ interpretations, risk of bias and strength of evidence could be rated as low, moderate, or high, or rated as good,
fair, or poor. We did not attempt to consult the primary studies in cases where risk of bias and/or strength of evidence was
unclear or not effectively reported in the reviews.

Data Synthesis and Analysis

Data was tabulated in Excel, and descriptive statistics were applied. Data not available from the selected reviews or
appendices therein were labeled as not recorded or not specified. The number of participants combined from the primary
papers was recorded as stated in the reviews; if the combined number was not stated in the text or a table, the number was
summed from the primary study numbers provided in the tables in the reviews. Data was synthesized to document the
effects of risk factors on CPSP. In the analysis, we focused on the risk factors with a demonstrated effect on developing
CPSP. Risk factors described in individual reviews with only an effect on postsurgical disability, function, patient
satisfaction, or quality of life (QOL) but not CPSP, were not included in our analysis. The risk factors were grouped into
categories, and the findings of their assessment and association with CPSP were listed according to surgery type. The
total number a risk factor was assessed, and the number this risk factor was positively associated with CPSP was taken
from the tables or supplementary materials of the reviews. If factors or characteristics, such as age, sex, or BMI, were
only used as effect modifiers but not investigated as independent predictors, they were not included in the count. If
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a potential risk factor was investigated at several follow-up times beyond three months, we only reported its effect on
CPSP once and used the first follow-up date after a period of three months or longer.

To assess the use of screening tools for individual CPSP risk factors, the number of times a tool was used was
extracted from the text or table of reviews, whenever available. For the rating of the strength of evidence for risk factors,
we used the evidence for a given risk factor’s strength from narrative summaries and tables in the reviews. This allowed
for a rating independent of the heterogeneous metrics used in primary papers and the lack of explicit reporting on primary
papers’ statistical results in some of the reviews. According to the authors’ description, for best evidence synthesis we
distinguished weak (limited evidence of association, high risk of bias, low quality studies), moderate or conflicting
(multiple studies with inconsistent results and/or mostly high risk and low quality studies), and strong (studies with
generally consistent findings of CPSP association and low risk of bias) evidence; in cases where the strength of evidence
was not rated, we indicated this with “not rated”. Evidence maps were created and stratified according to the surgery type
and risk factors.

Results

Selection of Included Reviews

A total of 2344 articles were retrieved from the six databases and exported into Covidence, where duplicates (n = 450) were
removed. The first selection step was title and abstract screening, which eliminated all irrelevant articles (n = 1646). A subsequent
selection step involved reading full text articles and removing those not meeting our selection criteria (n = 212) which resulted in
the final inclusion of 36 studies (Figure 1)."”>? A detailed list of all included reviews can be found in Supplementary Table 2

(Supplementary Table 2: List of 36 included reviews).

Characteristics of Included Reviews and Study Participants

All, but one of the 36 articles included in our umbrella review, were systematic reviews of which 18 included a meta-
analysis (Table 1). The only non-systematic review was a scoping review on pain associated with breast cancer surgery.*®
In order to include a large number of potential risk factors assessed in a wide selection of surgeries, we did not restrict the
study design of the primary papers in the selected reviews. Most reviews (97%) were based on primary observational
studies, which included a variety of study types, such as prospective or retrospective cohort and case—control studies,
analysis of registries or databases, and cross-sectional or longitudinal studies. Twelve reviews (33%) also included
interventional studies with randomised or nonrandomised trials or before-and-after designs (Supplementary Table 2). One

review (Hernandez et al 2015)*? included four systematic reviews within their selection of 37 primary papers; findings
from these four systematic reviews were excluded from our analysis because they did not meet our inclusion criteria.
Seventeen systematic reviews (47%) had a protocol registered with PROSPERO, and the scoping review was listed with
an identifier under the Open Science Framework (Supplementary Table 2).

While we used six databases for our search, the total number of different databases covered by the 36 reviews was 22,
including searches for grey literature. The number of databases per review ranged from 2 to 8. The full list of databases
used in the 36 reviews is available in Supplementary Table 3 (Supplementary Table 3: List of databases). The databases

most frequently used in the reviews corresponded to the databases we employed for the search in our umbrella review
(Table 1). The number of primary studies included in each of the 36 reviews ranged from 4 to 317, with an approximate
range of the total number of participants in each review from 662 to over 1 million. Based on our goal of exploring CPSP
risk factors in the adult population, 31 of the included 36 reviews (86%) involved primary studies investigating adult
participants; however, two articles included surgery patients aged 15 years and older”>=’ and one article included those
aged 17 years and older;’” two studies did not specify the age group.”'*® The inclusion of these five reviews in our
umbrella review was deemed appropriate and unanimously approved by the research team. Most reviews (75%)
investigated primary studies with both male and female participants; only five (14%) reviews reported on studies with

38,41,46

only female participants, including three studies on breast surgery, one on spine surgery for lumbar degenerative

disease,>* and one on total hip and knee arthroplasty.*®
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Figure | PRISMA flow diagram.
Notes: Adapted from: Page M), McKenzie |E, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bm;j.n71.

Appraisal of Included Reviews

The quality appraisal of the selected reviews is presented in Table 2. According to the CEBM appraisal tool, if all five criteria are
answered with a “yes”, this garners the highest points and suggests a high validity and reliability of the review. In our selection,
there were only two reviews with the highest score of five points, indicating high validity. Most reviews (72%) scored either
three (n = 13) or four (n = 13) points, representing fair and good validity, respectively; six (17%) had two points, and two had
one point for low validity. The majority of the selected reviews had a clearly stated question for their study (94%) with
appropriate selection criteria (92%); however, a homogeneity of included primary papers was only reported for 7 (19%) reviews.

Risk of Bias and Strength of Evidence of Primary Studies

Due to the various tools used to assess risk of bias and reporting quality of evidence in the primary studies as
indicated in the 36 selected reviews, it was not feasible to create a consensus on the rating of quality and risk of bias
for the primary studies. The tools used included Grading of Recommendations, Assessment, Development, and
Evaluations (GRADE) (n = 15), Quality in Prognosis Studies (QUIPS) (n = 12), National Heart, Lung, and Blood
Institute (NHLBI) quality assessment tools (n = 3), the Joanna Briggs Institute (JBI) critical appraisal tools (n = 2),
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Table | Characteristics of Selected Reviews Included in the Umbrella Review

Characteristics of Included Papers [N=36] N [%]

Review type

Systematic review (descriptive synthesis method) 17 [47.22]
Systematic review plus Meta-analysis 18 [50.00]
Scoping review 1 [2.78]

Study type included in reviews

Observational 24 [66.67]
Interventional plus observational 11 [30.56]
Interventional 1 [2.78]

Databases (n=22) most used in reviews®

EMBASE 27 [75.00]
Medline/Ovid 26 [72.22]
CINAHL 19 [52.78]
PubMed 18 [50.00]
Cochrane Central Register of controlled trials 15 [41.67]
Psych Info 15 [41.67]
Web of Science 12 [33.33]

Number of primary studies included in reviews
[range] 4to 317

Reported/calculated combined number of participants in reviews [range] 662 to >1,000,000

Age criteria of participants in primary studies

2 |8/adult 26 [72.22]
No selection criteria for age, but range or mean age was provided indicating participants of adult age 51[13.89]
15- to 17-year-old included in age group 3 [8.33]
Age not specified 2 [5.56]

Sex/gender of participants in primary studies

Both males and females (including some studies with only males or females) 27 [75.00]
Females only 5[13.89]
Not specified/ not recorded 411.11]

Note: *Databases used in <I0 reviews include Scopus, PEDro, Google Scholar, EBSCO, SPORTDiscuss, AMED, ZETOC, Science Citation Index
Expanded, ClinicalTrails.go, Pubpsych, WorldCat, EMBR Reviews, REHABdata, OpenGrey, GreyNet.

the Oxford Center for Evidence-Based Medicine criteria (OCEBM) (n = 2), the Newcastle-Ottawa assessment scale
(NOS) (n = 2), the Downs & Black checklist (DB) (n = 1), STrengthening the REporting of Genetic Association
studies (STREGA) (n = 1), Evidence-Based Recommendation Development (EBRO) (n = 1), and a variety of
modified appraisal or appraisal tools of unknown sources. Three reviews did not report on any rating tools for

primary studies (Supplementary Table 2). A high variability in risk of bias rating was also evident when the same
153

tool was used. For example, the QUIPS tool”” and a modification of it were used in 12 reviews (33%) to assess risk
of bias. Primary studies in reviews using this tool had a range of reported low risk of bias from 2 to 86.7%,
moderate risk from 20.4 to 77.8%, and high risk from 5.5 to 87.5%. A similar variability was found in the

assessment of the strength of evidence in the primary studies.

Risk Factor Definition and Tools

Thirty-nine risk factors with a demonstrable effect on CPSP were identified from the 36 selected reviews. Several of
these risk factors were defined by the same outcome tool, for example the Hospital Anxiety and Depression Scale
(HADS), or subsections of the same tool, such as the HADS depression subscale (HADS-D) or HADS anxiety subscale
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Table 2 Appraisal of Included Reviews: the Centre for Evidence-Based Medicine (CEBM) University of Oxford Appraisal
Tool for Systematic Reviews was used

Author Year Is Question Unlikely That Were Selection Were Included Were the Score | Quality of
Clearly Studies Were Criteria Studies Results Validity
Stated? Missed Appropriate? Valid? Similar? Rating

Achttien 2021 Yes No Yes No No 2 poor
Andreoletti 2022 Yes No Yes No No 2 poor
Ashooron 2023 Yes Yes Yes No Yes 4 good
Burns 2015 Yes No Yes Yes No 3 fair
Celestin 2009 Yes Yes Yes No No 3 fair
Chidambaran 2022 Yes No No No No | low
Clephas 2023 yes Yes Yes Yes No 4 good
Compagnoni 2019 Yes No Yes No No 2 poor
Denboer 2006 Yes Yes Yes Unclear No 3 fair
D’Onghia 2021 Yes No Yes No No 2 poor
Dorow 2017 Yes No Yes No No 2 poor
Ghoshal 2023 Yes Yes No Yes No 2 fair
Giusti 2021 No Yes Yes Yes Yes 4 good
Goplen 2019 Yes Yes Yes No Yes 4 good
Halicka 2022 Yes Yes Yes No No 3 fair
Hernandez 2015 No No Yes No No | low
Hinrichs-Rocker 2009 Yes Yes Yes unclear No 3 fair
Hui 2021 Yes Yes Yes Yes unclear 4 good
Innocenti 2021 Yes Yes Yes Yes unclear 4 good
Lewis 2015 Yes Yes Yes Yes Yes 5 high
Lim 2021 Yes Yes Yes Yes No 4 good
Lungu 2016 Yes Yes Yes Yes No 4 good
McCowat 2019 Yes No Yes Yes No 3 fair
McKillop 2014 Yes Yes Yes Yes No 4 good
Meert 2023 Yes Yes Yes No No 3 fair
Moloney 2021 Yes No Yes Yes Yes 4 good
Nunez Cortes 2021 Yes Yes Yes Yes No 4 good
O’Connor 2022 Yes Yes Yes Yes Yes 5 high
Olson 2023 Yes Yes Yes Yes No 4 good
Rogowsky 2022 Yes No Yes No unclear 2 poor
Terradas 2021 Yes No Yes Yes No 3 fair
Theunissen 2012 Yes No Yes Yes No 3 fair
Van Bogaert 2022 Yes Yes Yes No No 3 fair
Varallo 2022 Yes Yes No Yes Yes 4 good
Wiuka 2020 Yes No Yes Yes No 3 fair
Zhao 2023 Yes Yes Yes No No 3 fair

(HADS-A). Table 3 lists the most frequently used Patient Reported Outcome Measures (PROMs) and questionnaires of
a total of 106 PROMs and questionnaires that were recorded in the 36 reviews to be used as an assessment tool for
potential pain-related, physical, and psychological predictors for CPSP.

Mental health constructs, such as depression, anxiety, and pain catastrophizing, were often studied separately and with
specifically defined tools; however, in some reviews, mental health constructs were less distinguished and were just combined
under the term “mental health”. The foremost tools used for mental risk factors were the Beck’s Depression Inventory (BDI),
various forms of the Hospital Anxiety and Depression Scale (HADS), the Pain Catastrophizing Scale (PCS), and the State Trait
Anxiety Inventory (STAI). The impact of preoperative pain-related risk factors was predominantly assessed with the Visual
Analogue Scale (VAS) prior to surgery. Comorbidity was mostly established based on the number, type, and severity of the
comorbid illnesses. A large variety of risk factor-specific PROMs and questionnaires were used for individual risk factors, such as
the Coping Strategies Questionnaire (CSQ), the Perceived Stress Scale (PSS), the Tampa Kinesiophobia Scale (TKS), the Pain
Self-Efficacy Questionnaire (PSEQ), and others (Table 3).
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Table 3 PROMs and Questionnaires Use to Define the Risk Factors

Most Frequently used Tools

N Reviews (N Primary Papers Where Numbers Available)*

Psychological risk factors

Stress thermometer

Depression BDI 10 (35)
HADS/HADS-D 9 (28)
PHQ/PHQ-8/PhQ-9 7 (15)
CES-D 6 (8)
ZDS/ZUNG 4 (15)
Anxiety HADS/HADS-A 11 (27)
STAI 8 (30)
Pain catastrophizing PCS 11 (58)
CSQ/CSQ-C 6(7)
Poor mental health SF-36 MH 5(13)
SF-12 MCS 3 (5)
Less self-efficacy SES (including those specific for arthritis/pain) 4 (5)
PSEQ 2(4)
Somatization MSPQ 1(2)
MASPQ 16
ZDS I (-) (also used for depression)
Poor coping CsQ 3 (4) (also used for pain catastrophizing)
COs 1 (4)
Stress/distress HADS 2 (-) (mainly used for depression and anxiety)
PSS 2(9)

2()

Kinesiophobia/Fear of movement TSK/ TSK-AV 4 (17)
Psychological vulnerability Eysenck questionnaire 1 ()
Psychic vulnerability scale 1 ()

Hypochondriasis MMPI 1 (3) (also used for poor coping and depression)
Alexithymia TAS 1 (-)
Fear avoidance belief FABQ/FABQ-P/FABQ-W 3(7)
TSK/TSK-13 3 (5) (also used for Kinesiophobia)
Pain risk factors
High pain level in surgical area VAS 6 (26) (also used for pain duration)
WOMAC 3(12)
NRS 2(3)
Health condition-related risk factors
Comorbidities Number, type, severity 7 (14)
Charlson Index 1 ()
Disability oDl 2(7)
RDQ 2 (5)
Sleep disorders PSQI 1 (7)

Notes: *Numbers indicate the numbers of reviews in which the risk factor was defined by the given PROM or questionnaire. Numbers in parentheses depicts an
approximation of the frequency a tool is used in the primary papers. This number is only an estimate as the exact number could not always be established from the reviews.

Grouping of Relevant Risk Factors and Their Implication in Surgery Type
Several surgery types were included in the 36 selected reviews: 13 studied risk factors in arthroplasty surgery (knee only

n = 8§, hip only n = 2, and both knee and hip n = 3), eight in spine, four in breast, two in shoulder and two in thoracic
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Table 4 Risk Factor Assessment in Primary Studies Stratified by Body Part

Type of Surgery Arthroplasty Spine Breast Shoulder Thoracic Various Carpal Various Total
[N= Number of Reviews] N=13 N=8 N=4° N=2 N=2° Orthopedic N=1 Tunnel N=1 Surgeries N=6 N=36

Number of primary studies assessing risk factors stratified by surgery type and body part

Knee 242 14 56 312
Hip 60 6 9 75
Knee+ Hip 50 2 52
Ankle/Foot | |
Shoulder 15 4 5 24
Elbow | |

Orthopedic (not specified) 11 I

Spine/Neck 136 4 21 161
Breast 223 23 246
Obstetrics/Gynecology 7 7
Abdominal 19 19
Prostate 2 2
Hernia 33 33
Thorax 226 26 252
Hand (carpal tunnel) 15 2 17
Heart (CABG) 3 3
Amputation 2 2
Trauma/Mixed surgeries 12 12
Others (not determined) 8 8

Note:*One review investigated risk factors for breast surgery and thoracic surgery separately; therefore, this review was grouped under two surgery types and not under
combination of assorted surgeries.

surgery. One review investigated risk factors separately in both breast and thoracic surgeries, and another explored risk
factors in an assortment of orthopedic surgeries including knee, hip, shoulder, elbow, and spine. In addition, one review
specifically studied only Carpal Tunnel Syndrome. Six reviews included combinations of different surgeries (Table 4).

Risk factors were grouped into six broad categories with the following number of risk factors per group: psycholo-
gical (n = 14), pain-related (n = 5), health condition-related (n = 7), social/lifestyle-related (n = 9), demographic (n = 3),
and genetic (n = 1). Psychological risk factors were the most studied risk factors and were the subject of 24 reviews
(67%). While many reviews (47%) investigated risk factors included in several categories, some reviews only considered
one individual predictor; for example, fibromyalgia was the only risk factor assessed in two reviews: one review focused
on shoulder surgeries,”* another studied a variety of orthopedic surgeries.”® Similarly, the effect of preoperative opioid
use was studied in only two reviews.?*** Variations in the potassium voltage-gated channel KCNS1 gene as a possible
genetic predictor for CPSP were examined in only one review.*” The effect of obesity, while considered in several studies
in addition to other risk factors, was the only risk factor investigated for an effect on CPSP following arthroplasty surgery
in a review.*? Table 5 provides the frequency of risk factors found to be associated with CPSP in relation to the total
number of risk factors assessed, stratified by surgery type (Table 5 and Supplementary Table 2).

Table 5 Risk Factor Grouping and Frequency of CPSP Association According to Surgery Type

Surgery Types Arthroplasty | Spine Breast® Shoulder | Thoracic® Various Carpal Various
Orthopedic Tunnel Surgeries

Risk Factors [N (Association with CPSP) / N (Total Number Assessed)] in Primary Papers

Psychological
Depression 27148 19726 24/ 34 176 415 5/6 22/ 46
Anxiety 25/38 7/8 19/ 30 115 415 2/4 371/ 66
Pain catastrophizing 28/ 53 3/5 4/8 0/1 3/3 171 32/57
Poor mental health® 13716 41716 4/5 1/1 7111

(Continued)
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Table 5 (Continued).

Surgery Types Arthroplasty | Spine Breast® Shoulder | Thoracic® Various Carpal Various
Orthopedic Tunnel Surgeries
Risk Factors [N (Association with CPSP) / N (Total Number Assessed)] in Primary Papers
Less self-efficacy 5/10 0/1 2/7
Somatization 4/6 /1 171 1/3
Poor coping 171 9719 3/10
Stress/distress 173 718 517 172 8/13
Kinesiophobia/Fear of movement 3/6 174 2/12
Psychological vulnerability 171 2/3 3/4
Alexithymia 2/2
Fear avoidance belief 6/6 2/2
Pain expectation 2/2 171 /5
Pessimism 0/1 3/5

Pain-related (preoperative)

High pain level in surgical area 38/63 1716 7710 171 3711 21/23
Pain at other sites 4/5 517 5/9
Duration of pain 1/3 5/20
Multiple pain locations 20/33 4/12 9/9
Pain sensitization/ Neuropathic-like pain 4/6 2/2

Health condition-related

Comorbidities® 26 /49 171 3/13
Disability 7/18
High BMl/obesity 36177 2/3 2/3 2/10
Poor preoperative functional status/ poor 9/ 11 173

preoperative physical health
Fibromyalgia 3/3 25/25
Sleep disorder

Lower radiographic osteoarthritis severity 171 1716

Social/Lifestyle-related

Lower level of education 10/20 517

Lack of social support 3/10 3/7
Marital status/living alone 2/5 172

Preoperative sick leave/no work 6/16

Less work satisfaction 2/3

Low socioeconomic status/low income 171

Low preoperative activity/activity interference 171

Smoking 2/9 172 177

Preoperative opioid use (could include 6/6 0/2

prescribed opioids)

Demographic

Age
Older age 13/38 13/23 0/20
Younger age 16 / 48 171 17127 7114 12715
Female sex 36 /94 9127 22/28 11745
Race (African American/non-white) 4/5 5/9
Genetic
Genetic factors (KCNSI gene) 2/2

Notes: *One review investigated risk factors for breast surgery and thoracic surgery separately; therefore, this review was grouped under two surgery types and not under
combination of assorted surgeries. ®may include depression and anxiety. “Include diabetes, hypertension, dyslipidemia, cardiovascular diseases, and asthma. The numerator in
this table depicts the number of preoperative risk factors demonstrating an association with the development of CPSP; the denominator represents the total number a risk
factor has been assessed in the reviews of the indicated surgery type.
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Potential Strength of Risk Factors in the Development of CPSP

The heterogeneous and subjective nature of the data collected in the reviews on the strength of evidence for the studied
risk factors from primary papers made an attempt to quantify the effects of individual risk factors challenging. Therefore,
data for the strength of evidence of the association of a given risk factor with CPSP was obtained from tables or narrative
summaries within the text of the reviews and converted into a three-scale rating system of strong, moderate/conflicting,
and weak, as outlined in the methodology. In addition, we computed the frequency that a risk factor was found to be
associated with CPSP in primary studies, independent of the imputed strength of evidence for this association. Our
analysis showed that depression, anxiety, pain catastrophizing, and high pain level in the surgical area were the most
often studied risk factors, with a reported association with CPSP between 55 and 65%; evidence for these risk factors was
mostly described as strong (Table 6).

Table 6 Risk Factor Frequency and Strength of Evidence

Risk Factors, N = 39 Risk Factor Assessed in Primary Papers Reviews Indicating Strength of Evidence for Risk Factor [N]
Total Association Frequency | Total Strong | Moderate/ Weak | Not
Number with CPSP Number Conflicting Rated
Psychological
Depression 171 102 0.60 19 3 2
Anxiety 156 95 0.6l 18 4 3 3
Pain catastrophizing 128 71 0.55 16 4 2 4
Poor mental health 49 29 0.59 6 3 2 |
Less self-efficacy 18 7 0.39 5 | 2 2
Somatization I 7 0.64 4 2 | |
Poor coping 20 13 0.65 3 3
Stress/distress 33 22 0.67 3 | |
Kinesiophobia/Fear of movement 22 6 0.27 4 | B
Psychological vulnerability 8 6 0.75 2 |
Alexithymia 20 2 1.00 | |
Fear avoidance belief 8 8 1.00 3 | | |
Pain expectation 8 4 0.50 | |
Pessimism 6 3 0.50 I |
Pain-related (preoperative)
High pain level in surgical area 124 8l 0.65 13 - 4 2
Pain at other sites 21 14 0.67 3 | 2
Duration of pain 23 6 0.26 | |
Multiple pain location 54 33 0.6l 2 |
Pain sensitization/ Neuropathic-like pain 8 6 0.75 2 | |
Health condition-related
Comorbidities 63 30 0.48 8 3 | 2 2
Disability 18 7 0.39 3 | | |
(Continued)
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Table 6 (Continued).

Risk Factors, N = 39 Risk Factor Assessed in Primary Papers Reviews Indicating Strength of Evidence for Risk Factor [N]
Total Association Frequency | Total Strong | Moderate/ Weak | Not
Number with CPSP Number Conflicting Rated
High BMl/obesity 93 42 0.45 7 | 4 2
Poor preoperative physical health and 14 10 0.71 2 2

functional status

Fibromyalgia 28 28 1.00 2 |
Sleep disorder 16 I 0.69 | |
Lower radiographic osteoarthritis severity 1? | 1.00 |

Sociall/Lifestyle-related

Lower level of education 27 15 0.56 4 3 |

Lack of social support 17 6 0.35 2 2

Marital status/living alone 7 3 0.43 2 2
Preoperative sick leave/no work 16 6 0.38 2 |

Less work satisfaction 3 2 0.67 |

Low socioeconomic status/low income ? | 1.00 |

Low preoperative activity/activity interference ? | 1.00 | |

Smoking 18 4 0.22 | |
Preoperative opioid use (include prescribed 8 6 0.75 | |
opioids)

Demographic

Age
Age (older age) 8l 26 0.32 5 | 2 2
Age (younger age) 105 53 0.50 6 | | 2 2
Female sex 194 78 0.40 7 2 2 2 |
Race (African American/non-white) 14 9 0.64 2 | |
Genetic
Genetic factors (KCNSI gene) 2° 2 | | |

Notes: Total number of risk factors assessed in primary studies and number of risk factors with demonstrated association were taken from tables/supplementary tables of
the reviews. Strength of evidence was determined from tables or narrative summaries of risk factor outcome as described in the reviews. The color range from light yellow
to dark blue indicates the increase in frequency of the risk factor’s association with CPSP in primary papers and the increase in strength of evidence for the risk factors as
reported in the reviews. *Risk factors assessed less than 3 times were excluded from the heat map analysis because of small sample bias.

Discussion

This study aimed to generate an evidence-based pool of preoperative risk factors most likely to predict the development
of CPSP in adult patients. Using the methodology of an umbrella review enables the integration of information from
multiple systematic reviews to provide an organized, comprehensive analysis of the most up-to-date published medical
literature on CPSP. Included were all papers that reviewed the assessment of CPSP predictors, some of which were only
characterized for specific surgery types. Thirty-six reviews were included in our analysis, providing an overview of
evidence in the current literature up to June 2023. These reviews identified 39 presurgical risk factors for CPSP among

a large variety of invasive surgical procedures, including orthopedic, spinal, thoracic, and breast surgeries. The risk
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factors were defined by 106 different tools and questionnaires, in addition to demographic or lifestyle descriptors such as
age, sex, smoking, and others, including those concerning work satisfaction and life events.

Psychological Risk Factors

Based on our results, the most consistent predictors of CPSP in the current literature are mental health symptoms of
emotional distress (eg, symptoms of anxiety, depression, somatization, pain catastrophizing) or beliefs and behaviours
regarding pain (eg, lower self-efficacy, fearful and avoidant behaviours). Emotional distress or symptoms of mental
health disorders as risk factors for CPSP were present across all surgery types, with symptoms of anxiety and depression
having the highest strength of evidence compared with other psychological risk factors. Symptoms of anxiety and
depression increase pain perception and impede the body’s inherent pain management mechanisms. Additionally,
individuals with catastrophic thinking or pessimistic beliefs about pain are more likely to develop CPSP. Fear avoidance,
which involves abstaining from physical activity due to apprehension of pain or re-injury, can intensify the severity of
pain symptoms and exacerbate the condition. Several models have proposed that certain vulnerability factors increase the
risk of pain®* with some noting the importance of the interaction between multiple genes with each other and with
a person’s environment.”>>°

The practicality of using mental health factors as a risk factor tool does become complicated when applied in a pre-
operative setting. As shown by this umbrella review, multiple screening instruments have been used to assess any given
risk factor, with some studies showing an association with one instrument and not with another. It is not possible at this
stage to determine why this is the case. It may be due to methodological issues, such as a small number of studies,
characteristics of the sample under study, or it may be measure specific.

With many of the selected reviews, it was not possible to determine which screening tools were applied to
demonstrate the strength of evidence for associated risk factors. Unless a candidate for surgery has a previous mental
health diagnosis from a psychodiagnostics assessment, the validity of an assessment in the preoperative period is
unknown.

Preoperative Pain-Related Risk Factors

Pain-related risk factors were found to be highly predictive for CPSP in our umbrella review, which corroborates
previous evidence in the literature that the most robust predictor of CPSP in adults is prior pain.>*’ Specifically, higher
pain at the surgical site has been reported as a risk factor across most surgical types. Interestingly, one review found that
in lumbar spine surgery, preoperative leg pain had a reverse predictive effect, in that patients with more pain at a separate
site had a lower risk of CPSP.'” In this case, leg pain may be considered as a referred pain, and spinal fusion might be the
optimal surgery for this type of pain, which could explain the negative association between pain at other sites as a risk
factor and CPSP. It is also possible that patients starting with a higher symptom burden had overall more relief from
surgery or, alternatively, that these patients had been conditioned to tolerate higher levels of pain, so their development of
CPSP might have been lower. Although the pre-existing literature and our current review support the idea that more
intense preoperative pain is associated with higher risk of CPSP, it may not be as simple a correlation of more pain
preoperatively equals more pain postoperatively.

Non-Surgical Health-Related Risk Factors

Comorbidities such as diabetes, hypertension, dyslipidemia, and cardiovascular diseases were identified as risk factors for
CPSP in arthroplasty, spinal, and thoracic surgeries. Multiple reviews examined comorbid conditions as a single discrete
variable being either present or absent, rather than describing singular diagnoses and associated risks.”*>'**>" In two
reviews, diabetes itself was demonstrated to be an independent comorbidity that increased risk of CPSP.'*** Meert*’
described a possible pathophysiological explanation of how increased insulin resistance and inflammatory markers could
impact the postoperative recovery period. The study concluded that diabetes is a highly influential risk factor significantly
impacting the recovery process after surgery. For all comorbidities described in the reviews, further questions regarding
whether the severity of disease affects the risk of CPSP should be considered. Comorbidities could be regarded as
potential confounding factors rather than independent primary risk factors. Nevertheless, it is necessary to take
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appropriate measures to manage comorbid conditions preoperatively and to mitigate their potential impact on long-term
postoperative pain.

Social and Lifestyle-Related Risk Factors
Social and lifestyle-related risk factors were not extensively studied in many reviews. However, when investigated,
socioeconomic status, low income, and poor job satisfaction were deemed strong predictors of CPSP.?>? The effect of
lower education levels was studied in four reviews, three of which reported strong evidence of association of lower
education as a risk factor for CPSP. The likelihood of low socioeconomic status and lower levels of education as risk
factors for CPSP is supported by evidence showing that these social conditions are closely associated with the
development of chronic pain.”®>°

Our umbrella review found little information on substance use as a potential risk factor. Smoking was studied as
a CPSP predictor in two selected reviews, one studying spine surgery,”’ the other both breast and thoracic surgery;*®
nevertheless, there was little evidence of an association between smoking and CPSP. Assessment of preoperative opioid
use, including medically prescribed opioids, was the main risk factor assessed for arthroplasty surgery in one review.*
Although an association was reported, no discernible strength of evidence was provided. Another review investigating
thoracic surgery did not find an association between presurgical opioid use and CPSP.>* The reason for the low number of
studies assessing presurgical opioid use may be because most studies assessing presurgical opioid use might have long-
term opioid addiction as their main outcome rather than CPSP. Because of the outcome measure, we did not include
reviews studying opioid addiction in our selection; yet, an association might exist, and additional studies may be
required. The use of opioids can be an effective treatment for acute pain before and after surgery; however, prolonged
opioid treatment is generally not indicated for CPSP because it can lead to deleterious side effects and opioid use
disorders. Opioid use prior to surgery has been previously recognized as a risk factor for CPSP but was not borne out in

this umbrella review.%!

Demographic Risk Factors
Age and female sex were identified as risk factors in several reviews, albeit at various levels of strength of evidence. For

2127313237 and younger age.'®'*2#294¢ Older age was generally more dominant as

age, this could include both older age
a risk factor in spine and arthroplasty surgeries for both sexes, whereas younger age as a risk factor was primarily
predictive of CPSP in female breast cancer patients.

Sex and gender have a complex relationship with pain and treatment of pain. Five reviews assessed CPSP predictors

41,4 . 2
384146 one spine surgery’” and one arthroplasty

restricted to a female population, including three breast surgeries,
surgery.”® None of the reviews reported male sex as a predictor for CPSP; however, seven reviews reported female
sex as a predictor,'®19-2123:2832.36 Eor some studies, the type of surgery influenced the sex difference for the development
of CPSP (ie, breast surgery); nevertheless, female sex as a risk factor was found for spine, thoracic, and arthroplasty
surgeries. There is a range of explanations for the higher prevalence of chronic pain among females than males and for
other pain experiences (eg, intensity and interference). The reasons are manyfold and include variations in clinical
vulnerability, differences in pain reporting, and a variety of intersecting biological and social psychological factors.®>%*

African American race was identified as a risk factor for CPSP in two reviews, albeit with contrasting strengths of
evidence.'*? Both reviews studied risk factors in arthroplasty surgeries. An association with CPSP for non-white race
was found in spinal surgery. A recent literature review found that patients of African American and Hispanic race
reported higher postoperative pain than non-Hispanic white patients.® It is also not clear whether the reported higher
pain intensity translates to a longer experience of CPSP. Nevertheless, the unique sociocultural background should be

considered when exploring CPSP management.

Genetic Risk Factors

Genetic variants may play a role in identifying surgical candidates at risk of developing CPSP;*® however, extensive research
of genetic risk factors for CPSP is lacking to date. Genetic risk factors were only investigated in one of the selected reviews,
and only one genetic marker was found to be marginally associated with CPSP.?? This genetic marker included variations in
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the KCNS1 gene, which codes for a subunit of the potassium voltage-gated channel protein involved in sensory transport and
implicated in higher sensitivity to pain.®” Genes that have been studied as possible candidates for a genetic link to CPSP
included genes involved in immunological responses, neurotransmission, and neuroendocrine receptor interactions and
signalling.***%® In addition, gene modifications such as single nucleotide polymorphisms and epigenetics have been
considered.®®®” While most of the studied genes did not show an effective association with CPSP, a recent review discovered
another genetic variant (catecholamine metabolism enzyme variant (COMT V158M) involved in the metabolism of
neurotransmitters) with moderate implications for the development of CPSP.”® Knowledge of genetic risk factors could
provide the basis for pharmaceutical treatment options for CPSP; however, the complex interaction of confounding risk
factors from the categories discussed above poses a challenge for the clear identification of genetic risk factors.

Quality of the Selected Reviews and Risk of Bias
Assessing the strength of evidence from the included reviews is challenging, mainly because of the heterogeneity in
methodology, sample size, duration of follow-up, and population characteristics across the reviews. The association of
identified risk factors with CPSP can vary considerably depending on a variety of factors such as surgery type, outcome
measures and tools employed, and patient characteristics. Many of the reviews have methodological shortcomings and
limitations, making it difficult to compare results across the various reviews. Most of the reviews stated their own
limitations in reporting conclusive evidence for certain risk factors. There is inconsistency between primary studies in
outcome reporting, including the lack of reporting on confounding factors.'”***? Reviews reported an overall low study
quality, partly due to the inclusion of primary studies with poor study designs, leading to insufficient results rather than
robust studies with strong statistical methodologies that enable comprehensive and effective data analysis and
interpretation.>'° There were significant differences in sample sizes among primary studies, with a small sample size
leading to a potential overestimation of predictors.'®?>*¢ In addition, results might be distorted due to the considerable
heterogeneity in study characteristics, methodology and statistical analysis, in the tools used to quantify CPSP, and in the
length of time after surgery to assess outcomes which can range from three months to several years,?0-%2%-34:37:47:51
Risk of bias was not always clearly described or transparent in the reviews. Owing to the limited information provided in
some reviews and the heterogeneity in bias reporting, it was not feasible to devise an independent rating system. Therefore, we
relied on the authors’ assessment of bias regarding the primary studies (Supplementary Table 2). Frequencies of high, medium,

and low risk of bias in primary studies were reported in 15 of the selected reviews, with a mean frequency of 44.2% for low,
21.9% for medium, and 36.6% for high risk of bias. About half of these reviews (n = 7) rated risk of bias as high (frequency
>50%) for most primary studies, while four reviews rated risk of bias for primary studies mainly as low. A narrative report on
risk of bias for primary studies was available for five reviews, of which one reported an overall high risk, two reported
a moderate risk, one reported a medium to low risk, and one reported an overall low risk for the primary papers. Sixteen
reviews did not assess risk of bias; however, nine of those reviews reported on the quality and certainty of evidence of the
primary papers, which were mostly found to be in the range of moderate to good.

Limitations of the Umbrella Review

Although we included a sufficiently large number of databases in our search, we cannot exclude the possibility that
relevant reviews may have been missed. As our goal was to collect a comprehensive catalogue of potential risk
factors for CPSP, we did not limit the number of primary papers in the reviews selected for inclusion in our umbrella
review. Consequently, the number of primary papers in some of the included reviews is large, making it unfeasible to
establish a potential overlap of primary studies within the reviews. Although the overlap might have led to an
overestimation of the importance for predictors, this effect would be small in the current umbrella review as an
inspection of primary paper overlap within our largest group of arthroplasty surgeries showed only minimal overlap
with a percent overlap of 14.2 and a calculated CCA (corrected cover area) of 0.014.”" Our analysis is only based on
data available in the selected reviews; we did not verify any information by consulting the primary papers as this
was not feasible given the number of papers included. The large heterogeneity among the selected reviews with
regard to analytical methods, differences in follow-up times, and inclusion of potentially low-quality studies makes
it difficult to draw explicit conclusions on the strength of evidence. Variations in the length of follow-up may affect
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pain intensity scores. Furthermore, little consideration has been given to confounders and effect modifiers. There
may be several unmeasured confounders and effect modifiers, such as comorbidities, illnesses, and other patient
characteristics in individual studies possibly influencing the results and strength of evidence for the assessment of
a given risk factor. Consequently, while this review found a large number of risk factors for CPSP with
a comprehensive search, it is possible that not all risk factors were identified, or their strengths of evidence
adequately assessed.

Strength of the Umbrella Review

Our umbrella review was able to capture a large number of potential risk factors for a variety of surgery types. To our
knowledge, this is the first review of reviews systematically accumulating and summarizing data from presurgical risk factors
and assessing their association with the development of CPSP. To accurately assess the risk of CPSP in the preoperative
setting, it is useful to have data on specific risk factors and surgeries, as demonstrated by the articles included in this review,
and a collective assessment across multiple surgical types, as presented in our umbrella review. With our comprehensive
approach, we can uncover trends and patterns that may not be apparent when focusing on specific surgeries.

An understanding of the underlying individual experiences with pain and the reasons for developing CPSP are
central to targeted personalized treatments and pain management. While some risk factors, such as age, sex, and
genetic factors, may not be modifiable, they may have intersecting properties and may be instrumental for the
development of risk factor identification tools. Other risk factors, for instance psychological risk factors, have the
potential to be modified using a variety of treatment approaches, including Cognitive Behavioral Therapy (CBT),
Acceptance and Commitment Therapy (ACT),”? and mindfulness-based interventions.”> Future research should
consider targeting the treatment of these factors to prevent and mitigate the development of CPSP.”

A recent umbrella review on the prevalence of CPSP and postoperative opioid use (PPOU) reports on an
estimated prevalence of CPSP ranging from 4.7 to 58% depending on the type of surgery and follow-up time.””
The authors highlight the importance of a comprehensive analysis of risk factors for the development of screening
tools to determine the presurgical risk factors most likely to be involved in CPSP.” It is critical to understand
which individuals are vulnerable and at risk for developing CPSP. Recognizing risk factors may aid in the early
identification of at risk patients and prevention or management of CPSP. Our findings will assist in the creation of
predictive models to identify patients at risk for developing CPSP. Ultimately, this will enable us to make more
informed decisions for surgical patients and to improve patient outcomes.

Conclusions

Our review provides a comprehensive analysis of the various risk factors for CPSP in adult surgical patients, with
psychological factors being the most notable. Identification of presurgical risk factors is crucial for the development of
predictive screening tools to manage and prevent CPSP. Our findings may guide future research to consider an in-depth
analysis of risk factor characterization to group modifiable presurgical risk factors. By having a comprehensive under-
standing of modifiable risk factors, we may be able to mitigate the development of CPSP in at risk patients.

Abbreviations
CEBM, Center for Evidence-Based Medicine; CPSP, Chronic postsurgical pain; ICD, International Classification of
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