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Background: Inadequately managed pain is a risk factor for chronic postsurgical pain (CPSP),
a growing public health challenge. Multidisciplinary pain-management programs with psycho-
logical approaches, including cognitive behavioral therapy (CBT), acceptance and commitment
therapy (ACT), and mindfulness-based psychotherapy, have shown efficacy as treatments for
chronic pain, and show promise as timely interventions in the pre/perioperative periods for
the management of PSP. We reviewed the literature to identify randomized controlled trials
evaluating the efficacy of these psychotherapy approaches on pain-related surgical outcomes.
Materials and methods: We searched Medline, Medline-In-Process, Embase and Embase
Classic, and PsycInfo to identify studies meeting our search criteria. After title and abstract
review, selected articles were rated for risk of bias.

Results: Six papers based on five trials (four back surgery, one cardiac surgery) met our
inclusion criteria. Four papers employed CBT and two CBT-physiotherapy variant; no ACT or
mindfulness-based studies were identified. Considerable heterogeneity was observed in the tim-
ing and delivery of psychological interventions and length of follow-up (1 week to 23 years).
Whereas pain-intensity reporting varied widely, pain disability was reported using consistent
methods across papers. The majority of papers (four of six) reported reduced pain intensity,
and all relevant papers (five of five) found improvements in pain disability. General limitations
included lack of large-scale data and difficulties with blinding.

Conclusion: This systematic review provides preliminary evidence that CBT-based psychologi-
cal interventions reduce PSP intensity and disability. Future research should further clarify the
efficacy and optimal delivery of CBT and newer psychological approaches to PSP.
Keywords: postsurgical pain, CBT, acute pain, chronic pain, chronic postsurgical pain, mul-

tidisciplinary pain management

Introduction

Over the years, there have been significant developments in knowledge of and approach
to pain management. Particularly as related to the treatment of chronic pain, it has been
well established and documented in the literature that a multidisciplinary approach
with an emphasis on psychosocial and movement interventions is associated with
improved outcomes.'?

Acute pain in the postoperative period presents a significant challenge, with poten-
tially devastating long-term effects if pain is poorly managed. Severe postoperative
pain can lead to decreased alveolar ventilation, atelectasis, and possible pulmonary
consolidation.’ In addition, there are other systemic adverse effects, including tachy-
cardia, hypertension, insomnia, and impaired wound healing.? Poorly treated acute

submit your manuscript
Dove

http:

Patient Related Outcome Measures 2018:9 49—64 49
© 2018 Nicholls et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

TACM php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

Nicholls et al

Dove

postoperative pain also increases the risk of developing
chronic pain after surgery.*

Chronic postsurgical pain (CPSP) is defined as pain
experienced due to a surgical procedure that persists beyond
the expected time frame of recovery and cannot be explained
by other biological causes, including a preexisting chronic
pain disorder.>® CPSP develops much more commonly than
expected, and its incidence has been reported to be between
10% and 70% of patients depending on surgery type.*’ Many
types of intraoperative and biopsychosocial factors play a role
in the development of CPSP, including the type of surgery
performed. Tissue or nerve damage as a result of surgical inci-
sions is often unavoidable in most major surgical procedures,
but a significant proportion of these cases do not heal within
the time that acute PSP is expected to resolve (2-3 months
postsurgery). In the aftermath of surgery, pain that was once
a symptom of inflammation, neuropathy, or tissue healing
becomes unremitting and pathological. Genetic predisposi-
tion® and insidious processes, such as peripheral and central
sensitization,’ constitute the biological mechanisms by which
CPSP is thought to manifest. Other risk factors that can explain
the transition from acute PSP to CPSP include psychological,
environmental, and social factors. Specifically, such character-
istics as fear-avoidance beliefs and catastrophic thinking, as
well as psychiatric symptoms, including depression, anxiety,
and posttraumatic stress, have been increasingly linked to the
development of CPSP4!%!! The impact of CPSP is pervasive,
causing significant suffering, global distress, and physical
disability, which only add to the growing health care burden.

In the area of chronic pain management, psychological
interventions have been shown to be effective in reducing
psychological symptoms, disability, and even pain. Over
time, there has been extensive research on hypnosis as a
complementary technique in the management of PSP. The
most recent meta-analysis in 2013 revealed positive treatment
effects for pain, emotional distress, medication consump-
tion, and recovery.'? For this reason, we endeavored to focus
our systematic search on standardized psychotherapy and
mindfulness-based protocols, as these have been less com-
monly explored in the context of PSP. Cognitive behavioral
therapy (CBT) is one of the most common psychological
interventions for pain management, and utilizes the concept
that thoughts/cognitive processes, emotions, and behaviors
are interconnected, and adaptive ways of thinking, feeling,
and behaving can be achieved to help patients cope with
chronic pain.”* CBT is linked with not only improvement
in pain intensity but also mood and catastrophic thinking.'*
Moreover, there is evidence for the effectiveness of CBT for

specific pain conditions, including back pain, headache, and
fibromyalgia.!> A recent meta-analysis demonstrated that
mindfulness-meditation-based interventions are associated
with decreases in pain intensity.” Acceptance and commit-
ment therapy (ACT) is a relatively newer psychological
intervention being implemented in the chronic pain health
care setting. ACT is based on behavioral principles and the
psychological flexibility model,'® and unlike CBT, it does
not emphasize the restructuring of distorted or catastrophic
cognitions. When used as an adjunctive therapy in pain
management, ACT fosters the possibility of improved pain
acceptance,!” which can have important implications for
adaptive recovery in postsurgical patients.

It is becoming more evident that behavioral interventions
can serve as adjuncts to medical strategies to support the
overall well-being of postsurgical patients.'® Given what is
known about the development of CPSP and the promising
evidence for psychological interventions in the treatment of
chronic pain, there is likely a role for psychological interven-
tions in preparation for surgery or during the recovery phase,
when pain has yet to become pathological.'®*

The literature on the effectiveness of perioperative psy-
chosocial interventions is quite limited. Additionally, it is
unclear from the literature whether patients with specific
characteristics and risk factors or undergoing specific surger-
ies may benefit more from early psychosocial intervention
than in other situations. This systematic review seeks to assess
and summarize the available evidence for psychological
interventions on pain-related outcomes of surgery.

Materials and methods

Search strategy

Based on PRISMA guidelines,?® we searched the Medline
(1946-February 24, 2017), Medline in Process (February
24,2017), Embase and Embase Classic (1947—February 24,
2017), and PsycInfo (1806—February 24, 2017) databases
using a combination of mapped medical subject-heading
(MeSH) terms and keywords to identify all randomized
controlled trials (RCTs) that evaluated the impact of
specific psychological interventions on PSP outcomes.
Our search terms focused on constructs of psychological
interventions (eg, cognitive therapy, mindfulness, and
ACT), pain (eg, chronic pain, back pain, central nervous
system, and pain), and the postsurgical period (eg, post-
operative). Our search strategy (Table S1) was designed in
collaboration with an experienced research librarian (ME).
Additional articles were identified through a hand search
of relevant bibliographies.
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Selection of papers

After removal of duplicates, two authors (JN and MAA)
independently reviewed all titles and abstracts to identify
papers that met our systematic review eligibility criteria:
psychological intervention of CBT, ACT, or mindfulness-
based psychotherapy; intervention initiating either prior to
surgery or up to 2 months postsurgery; outcome of acute or
CPSP; adult (aged >18 years) population; RCT study design;
original research study; and published in English language.
We excluded all secondary literature (eg, reviews and com-
mentaries), non-peer-reviewed articles (eg, theses), and
conference proceedings. All discrepancies were resolved via
consensus. Following a manual search of relevant bibliogra-
phies to identify additional references that met our inclusion
criteria, all remaining abstracts were forwarded for full-text
review. Two authors (JN and MAA) independently reviewed
full-text articles for inclusion on the basis of selection criteria,
and remaining discrepancies were resolved via consensus.

Bias-risk assessment

To assess the risk of bias in each study that met inclusion
criteria, two raters (MAA and LCB) independently employed
the Cochrane risk-of-bias assessment tool?' to assess the
degree of selection bias at the study level and performance
and detection bias, attrition bias, and reporting bias at the
outcome level. Each component was evaluated as indicating
high, low, or unclear risk of bias according to Cochrane cri-
teria.! Any discrepancies in bias-risk ratings were resolved
by an independent third rater (JN). An overview of bias risk
across included papers is presented in Table 1.

Data abstraction and synthesis

We used standardized data-abstraction forms to capture
consistent data among raters. Three authors (JN, MAA,
and LCB) independently abstracted data from each article,
and any discrepancies in data capture were resolved via
consensus. For all included papers, we extracted summary

Table | Risk-of-bias assessment

data on study characteristics, including citation, country,
surgical population, sample size, age, sex, intervention and
comparison arms, outcome definitions (Table 2), and specific
results data, including analysis type (intent to treat [ITT] vs
completers), timing of intervention, statistical analyses used,
adjusted covariates, assessment time points, and key results
(Table 3). Due to heterogeneity in interventions, statistical
analyses, follow-up periods, and outcomes assessed, we were
unable to undertake a quantitative meta-analysis.

Results

Literature-search results

We identified 521 nonduplicate citations from our mapped
search and an additional five citations through bibliography
mining (Figure 1). Following title and abstract review, 510
articles were assessed and excluded for failure to meet eligi-
bility criteria. Of the 16 articles forwarded for full-text review,
an additional ten were excluded: five were not RCTs, one was
not an intervention study, two failed to assess pain-related
outcomes, one did not qualify as an intervention for PSP, and
one was not based on an adult population. Overall, five studies
met our inclusion criteria and were synthesized in this review.
Risk-of-bias ratings for each study are presented in Table 1.

Overview of papers

We identified six papers?*?’ based on five RCTs that assessed
the impact of perioperative psychological interventions on
PSP outcomes. Characteristics of included papers are sum-
marized in Table 2 and extracted results displayed in Table 3.

Risk-of-bias assessment

Consensus ratings for risk of bias according to Cochrane
criteria are shown in Table 1. In general, randomization and
concealment of allocation were conducted well across trials,
but the obvious nature of receiving psychological interven-
tions posed a methodological challenge that precluded
participant blinding to study arms across trials (T1-T6)

Study Selection bias: Selection bias: Performance and Attrition bias: Reporting bias:
random-sequence allocation detection bias: incomplete data selective
generation concealment blinding reporting

Abbott et al?? Low Low High Low Low

Archer et al** Low Low Low Low Low

Doering et al® Low Unclear Low High Low

Monticone et al? Low Low Low Low Low

Rolving et al” Low Low High Low Low

Rolving et al* Low Low High Low Low

Note: Used Cochrane risk-of-bias assessment tool.

Patient Related Outcome Measures 2018:9 submit your manuscript 51

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Nicholls et al

(panunuo))

paisi| 30u (A4a84ns aduls uoneanp
‘al) UOIIUBAIDIUI JO IIEP LIEIG
SO9M § IO} YIoM

Jad suolssas unoy-| omi :Buiwi |
wes3o.d aspUaxs 01 uonippe

aujjeseq ul ‘eiqoydosaup) pue 3uiziydo.nseed uoisny [euids
wouy sa403s uj adueyd (suoissas aspuaxa 7 o [e303)  Sunadue (suoisses | gD IYSe Jo [203) Ty as) 6'ss Jequin| wo.y
SE POSSISSE SAWOJINQ  SHIIM }, J0) 99Mm Jad suoissas SIOSM §; JSAO @M Jod suoIssas 3S1249X3 UBS|| Sur1aA023.
d49-9€-4S “(SYN 01-0) asipJaxa paj-asidesayporsAiyd 19D [eNpIAIpUI pauaAlRp-asidojoydAsd (8’11 as) siuaned
Aaaass ured :Auepuodag 9InuIW-Qg dAl :uondlidsaq Jnoy-| oma :uondudsaq 6'8G 9SI12J9%d (saeah g|2 I8 39
(lao) A asio4axg asPUAXd + 19D %T6E /18D uealy (z11) o€l ade) npy Ajea)  suodnuoly Vi
(skep §T'9T WOI) shep 5y
2N o 19D 03 (adwres | || w) (sAep ST'9T WOI) sAep §'Sp (-as
Au984ns wo.y swn uelpsw :Buiwi | DN 4o 1gD o3 (sdwes | || uy) uo) adueydsip
(dnou8 jgd-Al4es 01 1gD  AJa8uns wouy swn uelpaw Suiwi] e uoissaudap
Aq pamoj|o} DN Bursedwod Suo|ssas 07=u Joujw Jo Jofew
(4S-1dg) @2us.apmul pue sisA[eue A1epuodas wo.y 19D PaJaAIjap-9sJnu ‘pazijenuew ON gE=u ‘19D Yam syuaized
Auaass ured :(uaded gjoz ut  sausned papnpoul) :uondidseQq Jnoy-| Apjaam 1ysie :uondiissaq (Te (s4o39)dwod Auasans sl 1®
pariodau Arewud) Arepuodsg on 19D %l1'e8  QS) 8'L9 uedl o1 pawi)) €5 JEIpJEd 3npy vsn BueoQ €1
auaseq Od Seam 9 parieas Buiwi ] Od S9oMm 9 parieas Buiwi]
wouy saJ403s ul adueyd uonuas.d (uosiiedwod 99s) weadoud
SE Passasse saWwodINQO Aanlur ‘suspiroad yajesy yaum uoneINPa + SulUlel) UONEXE[DI
1591 dj[eM W (| 2591 03-pue uopEsIUNWWOod Quawadeuew pue ‘Buln1onJIsa. 9ARIUSOd
-dn pawn 9s91 puels-areyd A3asud ‘aual3Ay dos|s ‘Buirjos-wa|qo.d ‘yuswadeuew
-aAl) Ajiqow :AIepuodag ‘uswaBeuew ssaals ‘Adessyy -}|9S [BJOIARBYDQ JO PRISISUOD) syuaned
(lao) [ea1sAyd jo 3unsisuod we.doud suolssas | 4g> paseq-auoydajm Awoidsujwe|
Aupigesip ‘(1dg) 92uaJaiLul uonesnpa :uondudsag  AINUIW-QE ApjPam Xis :uondlidsaq (Tt (saeak |2 42l 39
pue Asuaiul ured :Aewiig uonesnp3 1d9D  %T¥k  AS) 9°LS uedly (08) 98 ade) 3npy vsn Jaypay wu
a3.eyosip e uegld Od $o9Mm ¢ pue ‘9
3SI1249X3 X29M-7 | Jo uopdnaasul ‘g e sasidesaypolsAyd Aq padaalep
asidesaypoisAyd aanuiw-gg SUOISSas | |\d dInuIW-Qg :Suiwi|
G—| sAep ‘Od 3sidesayioisdyd SuimalAIRIUl
YaIM sasidIaxa Ajiep :Suiwi] |euoneAnow pue ‘Sujuresy
aujjaseq a8Jeydsip e uonexeaJ ‘SulinIdNIISaL ARIUSOD
WoJy $940s Ul 93UBYD  UOIDNISUI ISIDIDXS INUIW-OT “QuaWwadeuBW-§|3S [BJOIABYDq (£8=u ‘saeaf g
SB Passasse sawo2InQ pue weu3oud Adesays Buipnpaut (1 |d ‘91) uonuaAiul (601 QS) ‘66=U ‘Jedf | sjuaned
>99m 1sed UaAo Ausuaiul -3s1249%a juanedul pardnaasul  AdessyioisAyd pawiojul- 1 g yam 1§ DN uesly {]01=u ‘sypuows uolsny Jequin|
ured->oeq :Arepuodag -1sidessypoisAyd :uondinssag paausws|ddns HN :uondiisag (o1 as) 90|=u (saeak g9-g| wle1®
Aujiqesip Arewng on LA %€8E  €0§ LWd UBdl  ‘syauow €) /0] 93e) Inpy  uspamg noqqy L
u ‘(pa3ajdwod) uonendod
sawo23InQO uosiedwod UoOnUIAIIU] I (saeak) a8y syuedppaed resi8ang  Anunop Apnyg aadey

MB3IASJ D1IBWIISAS Ul PIpN|DUI S[ELI3 JO SO1ISIIdID.IRYD) T d|qeL

Patient Related Outcome Measures 2018:9

submit your manuscript

52

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Psychological treatments for postsurgical pain

Dove

*aJed |ensn ‘D ‘uted Apoq — 9¢ W0 10YS ‘dg-9€-4S | SIXY — Al-WSA 40} MIIAIRIU] [BD1Ul|D PRJNIdNAS ‘|-Q|DS ‘o[edS Suney uied ‘SYd ‘(A)aaneiadoisod ‘Od ‘Adesays sorowoydAsd *] |d xapu| Ajiqesiq AnsamsQ ‘|0 ‘o[eds Suned
JLIBWINU ‘SYN 38343 03 3uUl ‘| | | ‘Adeasy) [edolAeyaq 9ARIUS0 ‘] gD ‘Adeusy [edisAyd paseqg-uoiaeyaq SARIUSOD ‘| dgD) 9403S UONEBINQUIE PIBINWND ‘SO ‘W04 140YS-AI0IUSAU| Uled Jalig ‘4S-|dq ‘AI0IUSAU| UlRd JoLIg ‘|dg :SUOIIRIARIQQY

aulpeseq
wouy sa.03s ul 38ueyd
SE pPassasse saWodINQ
Od Jea4 | pue ‘syauow

ENEFENE]

pasia1adns jo syaam

8 PapN|dUl pue Od S}P9M

T| paJaAlpp Sutwweagoud
uonelljiqeyad ‘AjpAnesadoaud

Od oM ‘AjpAnesadoaud
suoIssas Jnoj :Sulwi ]

9 ‘SYIUOW € ‘DUIPSeq I8 PIJSAIDP uonew.IoUl :Bulwil | jo20r0.d (68 As) (N4 Jeo4-| 1e sjuaned uoisny
PaJNseaW SaWo2INo |[e qeyau D[ ©3 UONIPPE Ul SUOISSas | gD /'/F DN UB €8 ‘N4 Yauow-9 [euids Jequn|
SYd dPeq-mo| :AIepuodag pue uonew.ojul :uondidsag -dnoug unoy-¢ xis :uondusaq (z6 as) pue -¢ 18 /8 (saeak $9-8| 5l® 39
(Iao) Auqesip Aewg on 18D  %€eF IS LlaD UBAW  ‘dulseq 06) 96 38e) Jnpy  SpewusQ Buinoy 91
(svo
uo paJnseaw sAep
€ 1s4l) AljIqow Od HPam
Od 3544 3urinp saisesjeue ApAneaadoaud
anosaJ jo uondwinsuod P3J3AIj9p uonew.Ioul Sulwi |
{(SYN 01—0 uo Ajiep AJ93.ns Ja1ye suondLISaU AjpAneiadoaud pasanlap (68 AS)
paJnseaw) 59am Od 3sd}  [edisAyd ‘qeyaua Od ‘uonedipaw uopewIoul pue | go) Sutwi ] /'[¥ DN ues|y sjuaned uoisny
Burnp ured >deq jo Al1aAas ‘eIsayasaue ‘uonesado uo D[ ©1 UONIPPE Ul SUOISSIS | gD (ze6 as) 1€=u ‘DN [euids Jequn|
uelpaw :(uaded g|oz u! uonew.oyul :uondudsaq -dnoug unoy-¢ Jnoy :uondusaq $1§ 19D uesly 65=u ‘19D (saeak $9-8| le3®
paiiodau Asewud) Aiepuodag on 19D %€k $9-8| 23uey (06) 96 ade) 3npy  dlJewusg Suinjoy sl
u ‘(pa3ajdwod) uonejndod
sawo2In0 uosisedwon UOIUIAIRIU|  Se (saea() 28y syuedppJaed |e218ung  Au3unod Apnmys uadeq

(panunuop) T ajqe L

53

submit your manuscript

Patient Related Outcome Measures 2018:9

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Nicholls et al

(ponunuop)

(£€°0=0d ‘£0°0=d ‘81°0 ©3 800"0) S/W 13533 >j[eM W Q|

(29°0= ‘T0°0=d ‘91°0— ©3 T'€-) Spuodss g'|— 11531 DN L

(25°0= ‘T0°'0=d ‘T80~ ©3 £'/~) SPUOIDS €'}~ 11531 PUEBIS-IIBYD-DA4
(65°0= ‘100°0=d ¥ ©2 6¥1-) ¥'6—:1QO

(6%°0=c¥ ‘S00°0=d ‘¥"|— ©3 |'T-) € |— @2uduapiul ured |4g
(L¥¥'0=2d ‘600°0=d ‘T0— 03 6'1-) |'|— :ured 83| |dg

($9°0=24 ‘900°0=d ‘ST'0— ©3 '|-) §8°0— :ured >deq |dg

uondNPa. 3403s Ul sadudJaylp dnousd-usamiag

uoissa.48au4 Jeaul| a|qerieAn|njy

6¥°0—1%0=P (80°0=d ‘17°0 O #1°0-) |0 3533 >j[em W Q|
1%°0=P {(80°0=d ‘610 ©2 £'€-) 9'|— 3533 DN L

6%°0=P ‘(b0'0=d ‘LE°0— ©3 £'€|—) /— 1ISO3 PUEIS-JIRYD-DAI4
6£0=P ‘(100°0>d ‘¥'4— ©3 £'51-) 8'6=:1AO

T£0=P “(T00°0=d ‘LS50~ O3 $'T-) §'|— :©2UdJIBpI3UI |dg
79°0=P (£00°0=d ‘$€'0 ©2 |'T-) T'|—:ured 33| |49

79°0=P (£00°0=d ‘ST°0— ©3 §'|-) 88°0— :ured >deq |dg
auljeseq wouy dnoud

1d9gD 404 S9ZIs 15349 + UoldNPaJd 9J403S Ul S2OUJ)IP a:o;w-cwwguwm_
VAONY WY

900'0=d ‘(SWA) ured >oeg

£00°0=d ‘(1Q0) Anpqesia

VAODNVY WY

YE1=P (80°0=d ‘T'I ©2 £°07) 8'6— ‘s1edhk £~ /9" |=P (ST0=d

‘6’€ 018 |-) b5~ rak | (£ |—=P (TI10°0=d ‘TT— 2 9°L|-) 66~ ‘Sysuow
9 'SH1=P (200°0=d ‘€4~ ©3 61-) £'| |- ‘syauow ¢ :(SyA) ured >oeg

€7 1=P “(110°0=d ‘€T 93 ¥'£1-) 8'6— ‘siedh £~ '6£'1=P (100°0=d ‘6 ¥—
o1 g/1-) I'11- ek | 7g' =P “(100°0=d ‘9% ©2 8'91-) £0|~— ‘Syuow
9 T 1=P (200°0=d ‘9°€— 03 8'S|-) L6~ ‘syauow ¢ :(]QO) Auliqesiq
VAODNVY

auljaseq wouy Adesays Jojowoyd4Asd
0} S3ZIS 10949 + UONDINPa. 3403s Ul S9dUSIRYIP dnouS-usamiag

(swomno) syauow € ‘Od
‘(4o121paud) aanesadoauy

Od sieak
€—7 Pue ‘Jeaf | ‘syauow
9 ‘syauow ¢ dAneJadoaly

sulpeseq

duls susiA Adeaays [edisAyd

‘aouasaud Aipigiowod
‘uoneanpa ‘afe 940ds
SWO2IN0 JUSBWIIEDIIDI

Xas ‘o8e ‘2402s auljaseg

uolssau3au
Jeaul| 3|qelIBAl|N|y
VAONV WY 111 2l® 32 JPYday L

dn-moj|o} aunua
10} VAOODNY WY
juiod

SWIN JUSWISSOSSE

(1D %S6) synsaa urepy

sjyujod
SwiI) JUSWISSASSY

sa9jelieAod pajsnipy

Yoes 10} VAODNV L1I B 39 1Boqqy 1L
pajajdwod
sasA[eue [eonyspels SA11l Apmyg Jaded

S[elJ3 PapN|dul JO SI|NS3J PUB ‘SISPUNOJUOD ‘ssA|eue Jo s|ie3nq € d|qeL

Patient Related Outcome Measures 2018:9

submit your manuscript

54

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Psychological treatments for postsurgical pain

Dove

"3[eds Sojeue [ensIA ‘SYA ‘08-pue-dn pawn ‘DN ‘ured Apoq — 9¢ WIO4 1I0YS ‘dg-9€-4S ‘sainseaw
paeadau ‘LY xapul Ajend dess ydungsnid ‘|OSd ((A])aaneaadoisod ‘Od xapu| Ajiqesiq AnsamsQ ‘|JO ‘9feds Suned dlswINU ‘SYN “Quedyiudis Jou ‘SN eaad 03 Juaaul ‘] || Adeasya [edisAyd paseq-doiaeyaq aAniuSod ‘| g0 ‘Adessys
[edo1ABY2q 2ANIUS0D ‘] gD ‘A4984NS Jo 91BP ‘SO PISIAS — 9[BIS SIPNIMY [0IUOD) Y-S ‘AIISASS — |dg ‘S-|dd 9oUJajIalul — |dg ‘|-1dd ‘A10IUBAU| Uled JoLIg ‘|dg XAPUIl sSBW-APOq ‘[|\g ‘AJoIuaAu| uoissauda y29g ‘|Ag :suoiyeiraiqqy
"M3IASJ SIU3 JO SIOUINE AqQ PIIE|ND[RD DZIS 3094)3; :9I0N

SN ‘sautod swn |je :ured 357
SN ‘sauiod swn e :ured >deg
780°0=d 1824 | 1950°0=d ‘S{puow 9 *£00°0=d ‘spuow ¢ :(ja0) Auiqesig

Od Jea4 | pue ‘syauow 9
‘syauow ¢ ‘(aAnesadoaud

dn-molj|o}

3urinp sadueyd
9402s SAJUBIBYIP
dnou3-usamiaq
passasse 3593 wns

sAep G'zj ueaw) auljaseg paisnipeun -)|UBJ UOXOD|IAA 111 oz|B 39 Suinjoy 91
£100°0=d ‘P39 40 INO pue ul 195
£100°0=d ‘IIey> Wo.y 3Is pue asry
20°0=d “Il’M
€ Aep uo fypqow Od
3593 X
SN :@sh disag[eue andsay 1591
SN :(SYN 01—0) 8une. ured ueipa}y /-1 skep Od paasnlpeun WINS-){UBJ UOXOD|IAA 111 ;I8 39 Suinjoy SL
£09°0=P ‘100°0>d ‘STTI=4 ‘d9-9€-4S
79°0=P ‘100°0>d ‘TE'TI=1 33| SYN
€1°1=P 100°0>d ‘£8'0%=1 »I>tq SYN
18'0=P ‘100°0>d ‘L£'0T=1 :|1AO
sdno.8 usamiaq adua.RyIp 03 spuodsa.iod 9zis 309y (saanseaus 3uspuadep
SE SAWODINO ‘S109Yd
$329)9 awi x dnoap
PaXiy se awil pue
a3.ueydsipasod Jeak | pue dnoJ8) saunseaw
‘(Od) dn-moj|o} pam § psaeadaud oy sjppow |8 39
[9A3] 00°0>d 3 3uedyuSIs s3109y0 awn pue 53990 dnoJd ||y ‘(Suleseq) Juswiesalviyd paasnipeun paxiw Jeaur 111 suodnuoly i
(1'0>d) paAJasqo pua.y :AI1I9ASS uled suonedljdwod
+€8'0=P (85°0— Od “uswkojdws ‘suels
‘Y8F— 1D %S6) 10°0=d ‘95°T—=1 190" |=3S ‘L'T—=¢ 19D @2ua.api33u] Ured ‘sa.103s A1dIxue |OSd
uoissau8aa Jeaul| d|qelieAnR|n|y “4-SVD ‘S-Idg ‘I-1d9
‘lag ‘uoissauadap Jofew (a400s ur a3ueyd
(£0°0=d ‘1'S=9¥'|4) :AaJ49A3s ured (Adeasys jo uoisnjpuod) ‘uoissaadop Jo A1olsly  SWo2INO) UOISsIS.
(20°0=d ‘¥'S=S¥"'|4) :@2ua.a1a1ul ured sjoam g ‘(a8.4eydsip ‘asn juessaudapnue Jeaul| 3|qelIBARINW
19D 8urioaey uondeasiul dn-mojjo4 x dnougy [eudsoy aJoyaq pue ‘g ‘smeas Aliouiw asimdaas paemuoy
VAONY WY A49d.ns uaye) suljaseg ‘SNJelS |eIlIBW ‘X3S @3y VAONY WY J919|dwo) szI& 3@ 8ulieoQg €1
sjutod pajajdwod
(1D %S6) s3nsaJ urepy awi) Jusawssassy sajelieAod pajsnlpy  sasAjeue [edyspels SA11] Apmis Jadey

(panunuop) € ajqe L

55

submit your manuscript

Patient Related Outcome Measures 2018:9

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Nicholls et al

Dove

* 90 Medline
- 61 Psyclnfo

Articles identified through mapped search
+ 352 Embase and Embase Classic

- 18 Medline in process and other non-indexed citations

Records after duplicates removed (n=521)

Records excluded on title/abstract review

Articles identified on hand 3
search (n=5)

*

- 510 not relevant to systematic review
objectives

Atrticles included on title/abstract review (n=16)

Full-text articles assessed for eligibility
(n=16)

Full-text articles excluded (n=10)
+ 6 were not RCTs and no intervention involved
- 2 did not assess outcome criteria

+ 1did not qualify as intervention for postsurgical
pain

- 1 did not study adult population

Studies included in systematic review (n=6)

Figure | Flow diagram of study selection.

Note: Flowchart showing numbers of studies screened, assessed for eligibility, and included in the present review. Also shown are reasons for exclusions at each stage and

numbers of articles excluded.
Abbreviation: RCTs, randomized controlled trials.

and limited researcher blinding to study arms in five of
six papers (T1 and T3-T6). The self-report nature of most
outcomes in these papers made detection bias a related and
inherent challenge. One paper (T4) partially overcame these
expectation-related challenges by informing participants that
they would be allocated to one of two common rehabilitation
approaches whose efficacy had not yet been established. It
is unclear whether researchers from other papers described
their studies as superiority trials. Risks of bias in attrition in
reporting were generally low across papers, with balanced
losses to follow-up between study arms (in terms of both
numbers and reasons for attrition) and comprehensive report-
ing of both significant and nonsignificant findings among

all included papers. Published protocols were available for
two of the five trials (T2 on ClinicalTrials.gov; T5/T6 on
the ISRCTN registry), allowing verification of an a priori
approach to data analysis and outcome reporting. Based
on these registry data, it was apparent that TS (a secondary
analysis of T6) misreported their secondary outcome of acute
postoperative pain as a primary outcome. Given that we did
not require pain-related outcomes to be primary, this finding
did not affect the study’s inclusion in the systematic review.

Context
Included trials were conducted in Sweden (T1), the US
(T2 and T3), Italy (T4), and Denmark (TS5 and T6), with
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sample sizes of 53—130 and males comprising 19%—83% of
study samples. In terms of surgical populations, five studies
included back-surgery patients (T1, T2, and T4-T6). Specifi-
cally, T1 and T4-T6 included patients who underwent spinal
fusion and T2 included patients who underwent laminectomy
surgery. One study included cardiac-surgery patients with
comorbid major or minor depression (T3) (Table 2). Papers
T1 and T2 specifically included (as part of the inclusion
criteria) patients who experienced preexisting back pain
or lower-extremity pain (sciatica). Papers T3, T5, and T6
included patients with spinal pathology whether or not there
was preexisting back or lower-extremity pain and commented
on the incidence of these in their study populations. T3 made
no comment on the presence of preexisting chronic pain.

Interventions

For psychological interventions, four papers based on three
RCTs used a CBT approach (T3-T6) and two used CBT
integrated with physical therapy (T1 and T2). No RCTs that
assessed ACT or mindfulness-based interventions on pain-
related outcomes were found. Interventions were delivered
postoperatively in four of the six studies (T1-T4), preopera-
tively in one study (T5), and both pre- and postoperatively in
another research article based on the same RCT study (T6).
Duration and delivery of psychotherapy interventions varied
substantially among studies, ranging from three to eight ses-
sions, from 30 minutes to 3 hours per session, delivered in
person or by phone, in individual or group format, and were
led by a nurse, physiotherapist, or psychologist (Table 2).

Outcomes

Pain interference and/or severity were primary outcomes
in one study (T2) and secondary outcomes in five studies
(T1, T3, T4, TS5, and T6), whereas functional outcomes
were primary in four studies (T1, T2, T4, T6) and second-
ary in one study (T5). All six studies used well-validated
questionnaire-based outcome measures for pain, including
the visual analog scale (VAS; T1), 11-point numeric rating
scale (NRS; T4 and T5), the Brief Pain Inventory (BPI; T2
and T3), Short Form 36 — body pain scale (SF-36-BP; T4),
and the Low-Back Pain Rating Scale (T6), and one study
additionally measured pain indirectly based on postopera-
tive consumption of rescue analgesics (T5). According to
the IMMPACT core outcome measures for chronic pain,
clinical trials T1-T5 utilized recommended measures for
both pain and physical functioning.?® It is important to note
that T6 was aimed more at evaluation of pain in the acute
postoperative period. Five of the six studies reported on

functional outcomes, including disability using the Oswestry
Disability Index (ODI; T1,T2, T4, and T6), ambulation using
the Cumulated Ambulation Score (T5), and mobility using the
five-chair-stand test (T2), timed up-and-go (TUG) test (T2),
and 10 m walk test (T2) (Table 2). One study (T1) included
detailed information regarding participant recruitment and
progress throughout the trial according to the CONSORT
guidelines.” This represents another core outcome measure
in the IMMPACT recommendations. Additionally, only one
study (T3) included a measure of emotional functioning:
the Beck Depression Inventory.?® Timing of assessments for
pain-related outcomes included the first postoperative week
(acute recovery period) in one study (T5) and longer-term
follow-up (chronic period) in the remaining studies, ranging
from 2 months to 2—3 years (T1-T4 and T6) (Table 2).

Analyses

Five of the six included studies analyzed data according
to ITT principles (T1, T2, and T4-T6), whereas one study
limited their analysis to completers (ie, those for whom
complete follow-up data were available; T3). Of these five
studies that employed ITT, only T1 reported their method
of imputing missing data. The T1 authors reported that they
varied their imputation method according to reason for drop-
out; specifically, when dropout was unrelated to allocation,
the mean value for their group was used, and when dropout
was related to either increased pain or an absence of pain,
the 10th and 90th percentile score was used, respectively.
Parametric analyses were employed in four studies (T1-T4)
and nonparametric analyses employed in two (TS5, T6). Three
of the six studies statistically adjusted for demographics,
clinical variables, and pretreatment outcome measures (T1—
T3). Among the three remaining studies with unadjusted
analyses, all employed change in scores from baseline as
outcome measurements, partially controlling for spurious
imbalances in group allocation of pretreatment outcome
scores (Tables 2 and 3).

Effects of CBT integrated with

physiotherapy on pain-related outcomes

Two RCTs (T1 and T2; Table 2) evaluated the impact of
postoperative CBT integrated with physiotherapy on pain-
related outcomes among back-surgery patients. Of these,
a Swedish study (T1, n=107) employed an intervention
known as psychomotor therapy and an American study (T2,
n=86) used an intervention known as cognitive behavior-
based physical therapy (CBPT). These interventions
appeared similar in content, with both involving elements
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of CBT, including behavioral self-management, cognitive
restructuring, and relaxation training, integrated into their
physiotherapy regimens. Treatment arms were comparable
between studies, with both involving education and exercise
support. In terms of delivery, both interventions were led by
physiotherapists, but T1 offered three 90-minute in-person
sessions at 3, 6, and 9 weeks postoperatively, whereas T2
offered six weekly 30-minute telephone sessions beginning 6
weeks after surgery. T1 outcomes were assessed at 3 months,
6 months, 1 year, and 2—3 years postsurgery with analyses
adjusted for age and sex, whereas T2 assessed outcomes only
up to 3 months after surgery and controlled for age, educa-
tion level, comorbidities, physical therapy utilization, and
pretreatment outcome scores. Data from both studies were
analyzed according to ITT principles. Both RCTs included
outcome measures for pain and function, the results of which
are described in the following sections.

Pain outcomes

In the Swedish trial (T1), pain outcomes were measured
on a VAS for back pain and between-group differences in
pain-intensity reductions analyzed using repeated-measures
(RM) analysis of covariance (ANCOVA). The authors found
significantly greater pain reductions in the intervention arm
at 3 and 6 months that became nonsignificant at 1 year, but
again reached marginal significance at 2—3 years postsurgery.
Absolute decreases in pain from baseline and difference in
change in scores between groups were 29.9 mm (difference
of 11.7 mm, effect sizes d=1.45 for psychomotor therapy vs
d=0.98 for exercise therapy) at 3 months, 35.9 mm (differ-
ence of 9.9 mm, d=1.7 for psychomotor therapy vs d=1.29 for
exercise therapy) at 6 months, and 39.2 mm (difference of 9.8
mm, d=1.34 for psychomotor therapy vs d=1.29 for exercise
therapy) at 2—3 years. According to research examining cut-
off values for clinical significance, the absolute decreases in
VAS (235) at 6 months and 2-3 years would be considered
clinically meaningful outcomes.***! RM ANOVA for between-
group differences in the overall trend of pain reduction was
also significant at the P<0.01 level (Table 3).

In the US trial (T2), pain outcomes were measured using
the BPI subscales for back-pain intensity, leg-pain intensity,
and pain-related interference with activities of daily living,
and between-group differences in score reductions across
measures were analyzed using RM ANOVA and multivari-
able linear regression. The authors found significantly greater
reductions in all pain measures in the intervention arms at
3-month follow-up after surgery. In unadjusted analyses (RM
ANOVA), absolute decreases in pain from baseline and differ-
ences in change in scores (on a 0—10 scale) between groups

were 1.1 (difference of 0.88) for back-pain intensity (4=0.62),
1.3 (difference of 1.2) for leg-pain intensity (¢=0.62), and 1.7
(difference of 1.5) for pain interference (d=0.72).

Similar results were obtained after multivariable adjust-
ment, with effects remaining significant at the P<0.01 level
and effect sizes of R?=0.64 for back pain, R?>=0.45 for leg
pain, and R*=0.49 for pain interference (Table 3). Gener-
ally, a 2-point reduction on the NRS is usually regarded as a
clinically meaningful outcome.*

Functional outcomes

In the Swedish trial (T1), disability was measured using the
ODI, and between-group differences in disability reductions
were analyzed using RM ANCOVA. Between-group differences
in the overall trend of disability reduction were significant.
The authors found significantly greater reductions in disability
scores in the intervention arm at all time points (ie, 3 months, 6
months, 1 year, and 2-3 years postsurgery) (Table 3). Absolute
decreases in disability from baseline and differences in change
in scores (0—100 ODI scale) between groups were 19.9 (dif-
ference of 9.7, d=1.2) at 3 months, 23.8 (difference of 10.7,
d=1.32) at 6 months, 25.5 (difference of 11.1, d=1.39) at 1 year,
and 24.9 (difference of 9.8, d=1.43) at 2-3 years.

The US trial (T2) also measured disability outcomes using
the ODI in addition to performance-based mobility outcomes,
including the five-chair-stand test, TUG test, and 10-m walk
test. Between-group differences in score reductions across
measures were analyzed. The authors found significantly
greater reductions in ODI scores, five-chair-stand test, and
marginally greater reductions in TUG and 10-m walk test
scores in the intervention arm at 3 months postsurgery. In
unadjusted analyses (RM ANOVA), absolute decreases in ODI
and performance-based measures from baseline and differ-
ences in change in scores between groups were 17.3 (differ-
ence of 9.8 points, d=0.79) for ODI, 11.6 seconds (difference
of 7 seconds, d=0.49) for the five-chair-stand test, 2.1 seconds
(difference of 1.6 seconds, d=0.41) for the TUG test, and 0.20
m/s (difference of 0.1 m/s, d=0.41-0.49) for the 10 m walk test,
with the intervention accounting for a substantial proportion
of observed effect sizes. Similar results were obtained after
multivariable adjustment, with all effects remaining significant
at the P<0.05 level and effect sizes of R?>=0.59 for the ODI,
R?=0.52 for the five-chair-stand test, R>=0.62 for the TUG test,
and R?>=0.33 for the 10 m walk test (Table 3).

Effects of CBT on pain-related outcomes

Four studies based on three RCTs (T3-T6; Table 2) evaluated
the impact of CBT on pain-related outcomes among cardiac
(T3) and back (T4-T6)-surgery patients. Of these, a US study
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(T3, n=53) and an Italian study (T4, n=130) delivered eight
1-hour individual sessions in the postoperative period, led by
anurse and psychologist, respectively. The other two studies
(TS5 and T6) were based on a single Danish RCT (n=96) that
delivered four 3-hour sessions of group-based CBT preop-
eratively and two sessions postoperatively. These sessions
were led by a psychologist, occupational therapist, physio-
therapist, social worker, spine surgeon, and former patient.
T5 outcomes were assessed at 3 months, 6 months, and 1
year postoperatively, whereas T6 was a secondary analysis of
TS5, with outcomes assessed in the acute postoperative period
(days 1-7 following surgery). As such, T5 analyses reflect
outcomes of the preoperative intervention only, whereas T6
analyses reflect outcomes of the full pre- and postoperative
CBT-intervention protocol.

Comparison arms varied among studies, with T3 employ-
ing usual care, T4 offering exercise support, T5 providing
education, and T6 providing both education and exercise sup-
port. Three studies assessed outcomes of surgery at 2 months
and beyond, with T3 measuring outcomes at 2 months, T4 at
1 year, and T6 at 3 months, 6 months, and 1 year postopera-
tively, whereas one study (T5) assessed outcomes during the
first postoperative week. Only one study (T3) adjusted for
covariates, including age, sex, marital status, minority status,
employment, body-mass index, mental health, medications,
sleep quality, postoperative complications, and baseline pain
scores. Although the other studies did not adjust for covari-
ates, they employed changes in scores from baseline as their
outcome measures, thereby attempting to control for imbal-
ances in pretreatment outcome scores between study arms. It
should be noted that changes in scores have received signifi-
cant criticism in pain research, with IMMPACT guidelines
noting the fact that changes in pain scores are not equivalent
from patient to patient (eg, changes in severe pain-intensity
range compared to changes in mild pain-intensity range).?%3°

Data from T4-T6 were analyzed according to ITT prin-
ciples and reported on measures of both pain and function,
whereas T3 analyses were limited to completers and reported
on pain outcomes only, the results of which are described in
the following sections.

Pain outcomes

In the US trial (T3), pain outcomes were measured using the
BPI subscales for pain severity and pain-related interference
with activities of daily living, and between-group differences
in score reductions across measures were analyzed. The
authors found significantly greater reductions in pain severity
and interference in the intervention arm at 2-month follow-up

(P<0.05 for both) in univariate analyses although the trend
for pain severity lost significance upon multivariable adjust-
ment. Regression analyses revealed a relatively large effect
for CBT over usual care, conferring an additional 3.4-point
reduction (95% CI —4.84 to —0.58) in pain interference (on a
0-10 scale), representing a clinically meaningful change in
outcome. We conducted an analysis using Cohen’s d, which
showed a large effect size of 0.83 (Table 3).

In the Italian trial (T4), pain outcomes were measured
using the 11-point NRS for back and leg pain and on the
SF-36-BP for body pain. Group X time interaction effects
were significant for all outcomes at the P<0.001 level on
linear mixed-model analyses, favoring CBT over exercise
support (Table 3). Cohen’s d calculation revealed medium
effect sizes when the NRS and SF-36 were evaluated and
large effect sizes for back pain and disability.

In the Danish trial with 1-year follow-up (T6), the PRS
was used to assess pain at 3 months, 6 months, and 1 year
postsurgery. Unadjusted nonparametric analyses revealed
no significant improvements in pain outcomes associated
with group CBT over the follow-up period (Table 3). In the
secondary analysis of acute surgical outcomes (T5) based
on the same Danish trial, median pain intensity over the first
postoperative week was measured using a 0—10 NRS and
indirectly through consumption of rescue (ie, breakthrough)
analgesics. Unadjusted nonparametric analysis similarly did
not detect significant improvements in acute pain by either
measure based on preoperative CBT-group involvement
(Table 3). TS and T6 used nonparametric tests and provided
insufficient data to facilitate manual calculations for effect
sizes.

Functional outcomes

In the Italian trial (T4), disability was measured using the
ODI at 2 months postsurgery. Group X time interaction effects
were significant in favor of CBT intervention over exercise
support (£=20.37, P<0.001) in linear mixed-model analyses
(F=20.37, P<0.001) (Table 3). Disability was also measured
using the ODI in the Danish trial with long-term follow-up
(T6). Unadjusted nonparametric analyses revealed significant
improvements in disability outcomes at 3 months postsur-
gery (P=0.003) and marginally significant improvements
at 6 months (P=0.056) and 1 year postsurgery (P=0.082)
(Table 3). In the secondary analysis of acute surgical out-
comes (T5) based on the same Danish trial, measures of
mobility were employed, including timed tests for walking,
rising and sitting from a chair, and getting in and out of bed.
Unadjusted nonparametric analysis identified significant
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improvements in walking speed (P=0.02) and marginally
significant improvements in speed of rising and sitting from a
chair (P=0.056) and getting in and out of bed (P=0.082) asso-
ciated with preoperative CBT-group involvement (Table 3).

Discussion

The objective of this systematic review was to provide a syn-
thesis of the evidence from RCTSs on perioperative, psycho-
logical interventions to manage PSP. Despite growing interest
in extending the utility of psychological interventions for pain
management to surgical settings, this study highlights the
relative sparsity of clinical trials on the efficacy of periopera-
tive psychological interventions for pain-related outcomes.
Nonetheless, the data synthesized from preliminary RCTs
identified in this systematic review generally supported
the efficacy of psychological interventions to reduce pain
disability and intensity after surgery. Given the tremendous
individual and societal burden of CPSP, these findings speak
to the potential value of integrating psychological interven-
tions into standard perioperative care, and to the need for
future research on these approaches.

Overall, the studies reviewed demonstrated that psy-
chological interventions in the perioperative period yielded
significant improvements in multiple pain-related outcomes.
All of the included studies employed effective randomization
and moderate sample sizes. There was also consistent use
of well-validated outcome measures for pain (VAS, NRS,
McGill Pain Questionnaire, BPI). Most papers, however, did
not include all of the core recommendations according to the
IMMPACT guidelines.

While all papers included the recommended core outcome
measures for pain and physical functioning, only one paper
(T3) included an assessment of emotional functioning and
only one (T1) outlined detailed information according to the
CONSORT protocol.?® Despite the well-validated outcome
measures for disability, some useful outcome data that may
have added quality to the papers may have been missed.

There was considerable heterogeneity in the CBT pro-
tocols used across the studies. We also identified significant
variation in study design, analysis, timing and duration of
intervention, degree of multivariate adjustment, follow-up
intervals, and outcome reporting. Therefore, we were able to
make some general conclusions regarding the effectiveness
of psychological interventions, but the data required to make
specific recommendations (types, timing, duration, delivery
methods, and specific high-yield populations) were insuf-
ficient. There was also inadequate blinding in several of the
studies, and this may have contributed to bias. It should be

noted that blinding in psychological interventions is practi-
cally unfeasible.

Despite newer approaches employed in the treatment of
chronic pain, including ACT and mindfulness-based psy-
chotherapy,®* our analysis indicated that there is a lack of
data on these approaches, as they were not employed in any
of the identified studies."

For five of the six studies identified, the intervention was
not delivered by experienced therapists, which may have
resulted in smaller effect sizes and decreased validity. T4
was the only study that had psychologist-delivered CBT.
Follow-up interventions should place a higher priority on the
training, experience, and expertise of the therapists delivering
the interventions to optimize treatment delivery.

In terms of heterogeneity with respect to surgical proce-
dures, five of the six studies evaluated outcomes for spinal
surgery (including lumbar fusion and laminectomy), while
one study assessed outcomes following cardiac surgery.
While we were able to draw some comparisons, the studies
included did not sufficiently represent the variety of major
surgeries that are most common, and particularly those
associated with a higher risk of CPSP (thoracic procedures,
amputation, hernia repair, and breast surgery).* This made it
difficult to come to strong conclusions and make procedure-
specific recommendations. Future research on the potential
differential efficacy of interventions according to treatment-
provider type and surgery type would be valuable.

Overall, four of the six studies identified significant
reductions in pain. Additionally, studies T1-T4 demonstrated
moderate—large effect sizes for the intervention group. Of
note, the Rolving et al>*?” studies (T5 and T6; two analyses
of one RCT) were the only ones that reported no significant
differences in pain scores, and we were unable to analyze
effect sizes. Despite wide variability in studies, we were able
to identify some characteristics in these studies that may have
contributed to this. In the other studies, the psychotherapy
was administered on an individual basis, while the interven-
tion in T5/T6 was administered in a group setting. In the T6
analysis, the majority of the sessions were in the preoperative
period, and in the TS analysis, all of the sessions were done
in the preoperative period. To complement existing literature,
future research should investigate whether pain outcomes
may be best targeted when the psychological intervention is
delivered primarily in the postoperative period. The TS and
T6 analyses were also unique in that nonparametric analyses
were used and the results were not adjusted.

It is difficult to determine whether the presence of preex-
isting chronic pain had some bearing on the outcomes noted,
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as two of the studies included all patients with preexisting
chronic pain (T1 and T2). In the studies that incorporated
some patients with preexisting chronic pain (T4-T6), no
comments or analyses were made on the specific outcomes
of those with preoperative chronic pain and whether this
made a significant difference in outcomes or incidence of
postoperative pain and disability.

According to the literature, very few of the studies
reported clinically meaningful outcomes®**? when using
standardized, validated methods. However, the majority
of these studies demonstrated medium—large effect sizes
and statistically significant results. This may suggest that
continued research should focus on production of newer
outcome measures that may allow for better correlation with
statistical analyses.

All of the papers that measured disability (five of six)
used the same standardized, validated measure (ODI). It is
important to note that all of these studies noted significant
improvements in disability (with moderate—large effect sizes
noted inT1, T2, and T4) after the intervention was performed
and regardless of the protocol for the CBT intervention.
However, for the T5 analysis, significance was noted only at
3-month follow-up and the effects lost at 6-month and 1-year
follow-up. In all of the other studies that assessed outcomes
after spinal surgery beyond the 3-month mark, the improve-
ments in ODI remained significant. This may be an indicator
that psychology-based individual consultations are superior
to group-based interventions, and calls for further clarifica-
tion. Additionally, despite large effect sizes and statistically
significant outcomes, correlating these measures to achieve
a minimal clinically important difference has proven to be
challenging according to the literature. Several minimal
clinically important differences have been advocated in the
past, and it has been determined that there is extreme vari-
ability in predictive modeling. These are generally affected
by baseline characteristics, and clinicians must be aware of
this when incorporating into clinical practice.*

Another consideration was the manner in which CBT was
implemented. Two of the studies (T1 and T2) used CBPT
in the postoperative period. These were both studies with
a low risk of bias. While there were notable differences in
the studies, it is interesting to note that CBPT was superior
to the controls (education program in T2 and exercise alone
in T1) in both analyses. In the T1 study, the sessions were
fewer but longer and were also in person vs telephone as in
T2. It is interesting to note that both interventions produced
meaningful and sustained outcomes, suggesting that the

length of each interventional session should be an important
consideration for effective delivery. This could aid in estab-
lishing time-sensitive and cost-effective protocols. However,
it is difficult to make a concrete recommendation based on
these two papers alone, especially considering the fact that
T2 ceased follow-up after 3 months. Therefore, replication
and similar designs in future studies are needed.

Further research is also needed to determine the optimal
number of hours of treatment required in order to achieve
clinically meaningful effects. However, some preliminary
observations were made from our review. T1 and T2 both
required less than 5 hours total to deliver the interventions,
while T3 and T4 both used a total of 8 hours of intervention
time. These papers all had significant results for similar out-
comes, despite different intervals, methods of intervention
delivery, and surgical populations. Of these interventions,
it would be useful to explore whether a CBPT intervention
enables the most efficient perioperative pain-intervention
design, considering it encompasses physical and psycho-
logical treatment methods over a short period. Both TS and
T6 involved longer-term interventions and more of hours of
therapy (12 hours for the 2016 analysis and 18 hours for the
2015 analysis). A detailed cost-effectiveness analysis would
be beneficial in determining whether shorter interventions
can improve outcomes and cost-effectiveness.

Strengths and limitations of our study warrant consid-
eration. This review complements and extends research for
other specific pain-management techniques, such as hypno-
sis and relaxation, to include psychotherapy regimens with
demonstrated effectiveness in a general pain setting. A major
strength was our adherence to PRISMA® guidelines, includ-
ing a comprehensive and replicable research strategy with
two independent raters and risk of bias assessment by three
independent raters. Lastly, we undertook a systematic approach
to data extraction and evidence synthesis. Regarding strengths
of included RCTs, it is noteworthy that all but one of the trials
applied ITT principles, although only one study clearly reported
the methods used to impute missing data. These reporting
omissions are relevant, because differential approaches to
missing-data imputation can affect estimations of differences
between study groups.’’ Regardless of approach, however, ITT
is generally recommended over completer (ie, per protocol)
analyses, due to its several strengths, including preservation of
the integrity of the randomization and more realistic estimations
of average treatment effects.® In terms of limitations, while
we included three well-known psychological interventions
in our search strategy (CBT, ACT, and mindfulness), we only
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found papers based on one of the psychological intervention
approaches — CBT. In addition, identification and selection of
relevant articles may have been influenced by publication bias.
Finally, significant heterogeneity in papers reviewed meant that
a quantitative meta-analysis was not possible.

Pain is a multifactorial biological process, and several
psychological factors are known to modulate individual
differences in pain perception®® and experiences. Psycho-
logical risk factors for CPSP include preoperative depres-
sion,* anxiety,'® pain catastrophizing,'®*' posttraumatic
stress-disorder symptoms,* and fear of surgery,” among
others. Moreover, the general effectiveness of psychological
interventions for chronic pain management has been well
established in recent years,** lending credence to the
prospect of incorporating psychological approaches in the
perioperative setting to manage PSP.

The perioperative period represents a critical window of
intervention in which effective pain management may reduce
the likelihood of progression from acute to debilitating and
costly chronic pain. Aside from the small number of RCTs
of psychological treatments for PSP included in this review,
all of which evaluated CBT-related interventions, there is
emerging evidence for mind—body interventions* and hyp-
nosis*’ in improving pain and disability in the postoperative
setting. In addition, a recent, uncontrolled pilot study of a
single-session pain-psychology class targeting pain catastro-
phizing has demonstrated large treatment effects in reducing
catastrophizing in chronic pain outpatients after 4 weeks.*®

ACT is another psychological treatment with known effi-
cacy for chronic pain that has shown initial support in surgical
settings, based on emerging observational research'® from the
Toronto General Hospital’s Transitional Pain Service (TPS).
Atthe TPS, high-risk surgical patients are seen prior to surgery
and followed up for 6 months postsurgery as outpatients with
the option to receive psychological services grounded in ACT
and mindfulness training to assist in managing PSP, disability,
and opioid tapering.'' Despite the practical and logistical
challenges in integrating psychological interventions in the
perioperative-care pathway, the need for services similar to
the TPS has arguably never been greater, given the burgeoning
public health problems tied to CPSP and long-term, dose-
escalating opioid use.* In light of this, greater emphasis must
be placed on rigorous research studies that report and describe
their interventions with careful detail, including information
related to the timing, structure, and content.

This systematic review illustrates that clinical trial
research on perioperative, psychological interventions for
PSP remains in the early stages. Nonetheless, evidence from

the initial RCTs supports the clinical utility of psychological
interventions in the perioperative period to reduce the risk of
long-term pain outcomes. These findings are in keeping with
the continually growing body of empirical evidence for the
role of modifiable psychological risk factors in the transition
from acute PSP to CPSP.4*>%° Given escalating rates of major
and minor surgical procedures, psychological interventions
hold the potential to reduce debilitating and costly pain out-
comes for a growing number of people. As such, these findings
are of high clinical relevance to patients, clinicians, and policy
makers, and call urgently for confirmation. Future observa-
tional and RCT research is necessary to validate and improve
the specificity of findings, including the scope and differential
effectiveness of various psychological interventions, optimal
timing, dosage, and delivery of services, cost-effectiveness
studies, and efficacy studies for postsurgical opioid weaning,
potentially setting the stage for large-scale implementation.
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Supplementary material

Table S| Mapped search strategy

Construct MeSH terms Keywords
Psychological cognitive therapy; meditation; mindfulness; acceptance cognitive therap*; acceptance and commitment therap*;
Interventions (ACT, and commitment therapy mindful¥; meditation*; meditative*; ACT; CBT

CBT, or mindfulness)

Pain (acute or chronic)  chronic pain; pain (exp) and chronic diseases (exp);
arthralgia (exp); back pain (exp); central nervous
system in[injuries]; central nervous system and pain
(exp); glossalgia; headache disorders (exp); hyperalgesia
(exp); mastodynia; metatarsalgia; palliative care (exp);
pelvic pain (exp); complex regional pain syndrome
(exp); causalgia; reflex sympathetic dystrophy; diabetic
neuropathies; neuralgia (exp); neurons, afferent;
nociceptors (exp); back pain; headache;

Postsurgical period Pain, postoperative (exp)

migraine*; chronic pain*; damage* nerve; deafferentation
pain*; nerve injur®; neuro* pain*; multiple scleros* pain;
pain* syndrom*; pelvic pain*; allodynia*; arthralgi*; causalgia*;
cephalagi*; cephalgi*; chronic noncancer* pain; chronic
non-cancer* pain; chronic nonmalignan* pain; chronic non-
malignan* pain; colic; coccydyni*; dysaesthesia*; dysesthesia*;
dysmenorrhea*; dysmenorrhea*; dysmenorrhoea*; earache;
ear-ache; failed back; glossalgi*; hyperalges*; hyperpathia*;
mastodyni*; metatarsalgi*; migraine*; neuralgi*; neuroma*;
neuropath®; nocicept®; palliat¥; paraesthesia*; paresthesia*;
phantom limb; polymyalgi*; polyneuropath*; reflex sympathetic
dystroph*; sciatic; shingles; sympathetically maintained pain;
toothache; tooth-ache

postop*; post-op*; poastamput*; post-amput¥; postincision*;
post-incision; postprocedur®; post-procedur®; postsurg*;
post-surg*; postresect®; post-resect*; postintervention®;
post-intervention*; postlapar®; post-lapar*; postmastectom*;
post-mastectom*; follow* surg*; follow* intervention*; follow*
procedur®; follow* resect®; after incision; after laparo*; after
operati*; after procedur®; after resect¥; after surger*; after
surgical®

Note: *Wildcard character.

Abbreviations: ACT, acceptance and commitment therapy; CBT, cognitive behavioral therapy; exp, “exploded” search term; MeSH, medical subject headings.
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