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ABSTRACT

Background. In the multimodal treatment approach to chronic back pain, interventional back pro-
cedures are often reserved for those who do not improve after more conservative management.
Psychological screening prior to lumbar surgery or spinal cord stimulation (SCS) has been widely
recommended to help identify suitable candidates and to predict possible complications or poor
outcome from treatment. However, it remains unclear which, if any, variables are most predictive of
pain-related treatment outcomes.

Objective. The intent of this article is to perform a systematic review to examine the relationship
between presurgical predictor variables and treatment outcomes, to review the existing evidence for
the benefit of psychological screening prior to lumbar surgery or SCS, and to make treatment
recommendations for the use of psychological screening.

Results. Out of 753 study titles, 25 studies were identified, of which none were randomized con-
trolled trials and only four SCS studies met inclusion criteria. The methodological quality of the
studies varied and some important shortcomings were identified. A positive relationship was found
between one or more psychological factors and poor treatment outcome in 92.0% of the studies
reviewed. In particular, presurgical somatization, depression, anxiety, and poor coping were most
useful in helping to predict poor response (i.e., less treatment-related benefit) to lumbar surgery and
SCS. Older age and longer pain duration were also predictive of poorer outcome in some studies,
while pretreatment physical findings, activity interference, and presurgical pain intensity were
minimally predictive.

Conclusions. At present, while there is insufficient empirical evidence that psychological screening
before surgery or device implantation helps to improve treatment outcomes, the current literature
suggests that psychological factors such as somatization, depression, anxiety, and poor coping, are
important predictors of poor outcome. More research is needed to show if early identification and
treatment of these factors through psychological screening will enhance treatment outcome.
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economic burden than any other disease, with
estimates of annual costs near $100 billion [5 8].
Among the most prevalent and disabling of
chronic pain syndromes is low back pain [9,10],
which affects nearly 60 million Americans [11],
and which accounts for a significant portion of
pain-related disability in the Unites States [9,10].
While the majority who experience acute low back
pain will benefit from a multimodal treatment
approach and recover without need for surgery,
recent estimates suggest that annual U.S. rates of

interventional techniques for chronic spinal pain
are in the range of 15 million, with hundreds of
thousands of lumbar surgeries performed each
year in the United States [10,12].

Implantation of a spinal cord stimulator is sub-
stantially less common than spinal surgery, and can
often be indicated after a failed back surgery, yet
its applications are rapidly expanding for those
who do not benefit from more conservative man-
agement [13]. At present, roughly 20,000 spinal
cord stimulators are implanted annually [14,15],
with some recent research documenting their effi-
cacy and cost-effectiveness in managing pain syn-
dromes such as chronic low back pain [16,17].
Although studies suggest that roughly half of
patients receive substantial benefits from spinal
cord stimulation (SCS) treatment [13], outcome
research to identify predictive variables remains in
its infancy.

These findings suggest that lumbar surgery and
SCS for chronic back pain are prevalent and
growing interventional techniques, particularly for
those who fail less invasive treatments. Given the
significant inter-patient variability in treatment
outcomes, it would be of tremendous value, from
both a societal and patient perspective, to identify
in advance who is most and least likely to benefit
from such interventions. The identification of
such predictors would have important potential
implications for patient selection, for the informa-
tion provided to patients as they choose among
various treatment options, and for the design and
evaluation of adjunctive interventions for patients
considered at higher risk for failure.

In general, some risk factors have been identi-
fied that correlate with greater risk for pain or
poor outcomes from treatment for pain. These
include variables such as pain chronicity, psycho-
logical distress, a history of abuse or trauma, poor
social support, and significant cognitive deficits
[18 21]. In particular, psychopathology and/or
extreme emotionality have been seen as contrain-
dications for certain therapies [22 24]. Outcome
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studies highlight the poor response of patients
with psychiatric co-morbidity (which is quite
prevalent in the context of chronic pain) [25,26] to
many treatments [27 30]. For example, spinal pain
patients with both anxiety and depression have a
62% worse return-to-work rate than those with no
psychopathology [19]. Similarly, cognitive pro-
cesses such as maladaptive beliefs and pessimistic
expectations are associated with poorer functional
outcomes among chronic low back pain patients
[31]. In one of the first reports on the use of psy-
chological testing in predicting success from chy-
mopapain injection therapy [27], it was found that
two scales (Hysteria and Hypochondriasis) from
the Minnesota Multiphasic Personality Inventory
(MMPI) could predict who would benefit from
treatment for low back pain. Since its publication
in 1975, there have been several studies that have
published similar results [18,19].

Overall, numerous factors are likely to play a
role in shaping back pain outcomes following sur-
gical interventions. However, there does not seem
to be a consensus on what factors are the strongest
and most consistently predictive of outcomes, and
there is certainly no accepted gold standard
approach for screening surgical candidates, al-
though a presurgical psychological evaluation is
often recommended. The aim of this article is to
carry out a systematic review of the current litera-
ture, using critical appraisal and strategies to limit
bias, to assess the strength of the evidence for
the assumption that psychological variables are
important predictors of pain-related and func-
tional outcomes from lumbar surgery or SCS, and
to identify which psychological factors are most
likely to be predictive of outcomes.

Methods

Data Sources
We searched electronic databases including
PubMed (1966 2008), The Cochrane Library,
EMBASE (1974 2008), PsycINFO (EBSCOhost)
(1872 2008), and Science Citation Index
Expanded (ISI Web of Science) (1945 2008). All
searches were performed up to August 1, 2008. To
ensure that we did not exclude any relevant
studies, we adopted a sensitive search strategy
using the following combination of keywords:
SCS and outcomes, spinal cord stimulator and
outcomes, SCS and screen, spinal cord stimu-
lator and screen, lumbar surgery and outcomes,
spine surgery and outcomes, lumbar surgery
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and screen,  spine surgery and screen, psycho-
logical and SCS,  psychological and spinal cord
stimulator,  psychological and spine surgery,

psychological and lumbar surgery, SCS and
predict, spinal cord stimulator and predict,

lumbar surgery and predict, spinal surgery and
predict, SCS and risk factor, spinal cord stimu-
lator and risk factor, lumbar surgery and risk
factor, and spinal surgery and risk factor. Rel-
evant articles were also identified by manual
search of references from retrieved articles and
available files.

Selection of Studies

Inclusion Criteria

The titles and abstracts of potentially relevant
articles were screened and were included if they
addressed psychological assessment and outcome
from lumbar surgery or SCS. The final selection
of studies was based on the following inclusion
criteria: 1) the study used a prospective design; 2)
the aim of the study was to identify pretreatment
variables to predict treatment outcome; 3) the
publication was a full report; 4) the subjects all had
back pain as their primary complaint; 5) the sub-
jects had undergone lumbar spine surgery (e.g.,
discectomy, laminectomy, and fusion) or implan-
tation of a spinal cord stimulator; 6) follow-up
after treatment was 3 weeks or longer; and 7) there
was adequate description of the study design. An
additional inclusion criterion for the SCS studies
was that the patients received permanent implants
after a trial of stimulation.

Exclusion Criteria
Studies were excluded if 1) specific predictors for
the outcome after spine surgery or spinal cord
stimulator implantation were not statistically
tested; 2) articles were not translated into English;
3) the articles were redundant (i.e., report of iden-
tical data); or 4) the articles were letters or descrip-
tive summaries from conference proceedings. In
order to avoid missing relevant articles, the refer-
ences of all selected articles were screened for
additional potentially eligible publications.
Because the studies reviewed were clinically
heterogeneous in terms of treatment, prognostic
factors, and outcome measures, use of formal
meta-analytic methods was not possible. There-
fore, this is a synthesis of relevant published
research integrating the available published litera-
ture. To ensure the basic methodological quality of
the studies, a predetermined selection criterion
was used. Also, in order to make some determina-

tion about both the prevalence of a variable and a
variable s potential predictive value, we assessed
the frequency with which a variable was measured
in different studies, and whether a significant asso-
ciation between this variable and outcome was
established. Although not an optimal index of pre-
dictive power, this strategy allowed for a general
assessment of a variable s likely importance as a
potential vulnerability for poor outcomes.

Data Extraction and Management

Each citation was reviewed to determine whether
it might meet our criteria for inclusion in the
review. If so, two of the authors independently
read the entire article to make a final inclusion
decision. All disagreements between reviewers
were subsequently discussed during a consensus
meeting. The quality and design of included
studies was independently assessed by the review-
ers in consideration of factors important for
a systematic review [32]. We classified the meth-
odological strength of each study using a scheme
previously used by other reviewers [33]. The
design of the studies were rated as follows: 1) pro-
spective, randomized controlled trials (RCTs); 2)
nonrandomized comparative studies with stan-
dardized measures, inclusion/exclusion criteria
and follow-up; 3) wuncontrolled before-after
studies with follow-up; and 4) descriptive time-
series studies.

Predictor variables were examined for psycho-
metric properties and statistical significance (P
value, correlations) described in the text. Pre-
operative predictor variables were grouped into
categories labeled 1) PAIN, 2) PSYCH, 3)
FUNCTION, and 4) OTHER. PAIN predictors
included pain intensity (least, worst, average,
now), pain descriptors, and pain location (pain
drawings). PSYCH predictors consisted of fear of
pain, pain coping, depression, anxiety, hypochon-
driasis, and somatization, as measured on pre-
operative questionnaires and scales. FUNCTION
predictor variables included activity interference,
level of activity, strength measures, disability, and
exercise level. OTHER predictors included demo-
graphic information (e.g., age, gender), physical
examination findings, pain duration, worker s
compensation status, previous surgery, cigarette
smoking, job satisfaction, litigation, and abuse
history.

Data Synthesis

To compare the results of the studies, we collec-
tively analyzed the pretreatment predictors for
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Search total:
N=753
No surgery or SCS
» implantation performed
N=158
A
N=595
No outcome assessment (372)
»{ No pretreatment assessment done (149)
N=521
Inadequate ‘_
description of N=74
study design (7)
or retrospective
studies (42) <
N=49
A

Total eligible articles
N=25

all outcomes (PAIN, PSYCH, FUNCTION,
OTHER). Then, we separately examined the
degree to which the pretreatment variables
were able to predict different outcomes. Because
numerous scales were used, results of specific vari-
ables were only included in the summary if the
authors of the studies used the same name of the
construct being assessed (e.g., depression). When
more than one outcome assessment was per-
formed, data from the final assessment period was
used. Finally, in order to compare the results of
studies by intervention (SCS vs lumbar surgery),
we used the above categorization scheme to sepa-
rately analyze the studies that assessed SCS
implantation and studies that assessed various
lumbar surgeries.

Results

The search strategy identified 753 study titles, of
which 158 were omitted because they were not
related to either spinal surgery or SCS. An addi-
tional 372 articles were omitted because they were
either not full articles (e.g., abstracts of meetings),
did not assess treatment outcome, or were redun-
dant (the same data had been presented more than
once). Also, 149 articles were excluded because
they did not employ any type of pretreatment

Figure 1 Screening process for
articles found in systematic review.

standardized assessment. Of the remaining 75
articles, 49 were omitted because they were not
prospective studies or they lacked adequate
description of the study design. Thus, most studies
were eliminated from the review because they
were not prospective outcome-based studies, no
surgery or SCS implantation was performed, or no
valid and reliable pretreatment assessment was
conducted. A diagram of the study exclusion
process is presented in Figure 1. The included
studies were independently read in full by at least
two reviewers in order to resolve the eligibility
criteria. A total of 25 studies met the inclusion
criteria for review. There was no disagreement
among the authors about the ratings of the meth-
odological strength of the studies. Of the 25
articles reviewed, none of the studies were RCTs
and none met all of the quality criteria. The topic
of this review, however, unlike an intervention or
drug study, was mostly concerned with prospective
comparison trials in order to establish the relation-
ship between pre-intervention factors that would
likely predict post-intervention outcome. Twelve
studies analyzed the outcome using multivariate
regression analyses, while 14 studies performed
univariate analyses. In general, successful outcome
was defined as decreased pain, increased function,
return to work, and reduced medical treatment.
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Lumbar Surgery

A summary of 21 studies for low back surgery,
listed alphabetically by author, including number
of subjects, patient diagnoses, type of treatment,
baseline measures, outcome measures, length of
follow-up, study design, and additional study
information, is presented in Table 1. Most studies
(13721) included more than 100 patients. All
studies except two [34,36] followed patients for up
to 6 months, with 13 studies including patients
who had received follow-up evaluation 1 year or
more after treatment. In addition, six studies had
more than one follow-up assessment. One study
did not give information on length of follow-up
[37].

An overview of the predictors for all outcome
measures for lumbar surgeries is presented in
Table 2. The level of evidence for these categories
in predicting outcome is also presented (+ = posi-
tive relationship, = =mixed relationship; —=no
relationship; 0 = not examined). When consider-
ing all studies combined, preoperative pain ratings
predicted outcome in only a half of the studies
where they was assessed (7/14). In general, higher
pain intensity tended to be related to poorer
outcome, while multiple pain locations correlated
with poorer outcome in two of six studies (33.3%)
where it was assessed. In those studies, when sig-
nificance was reached between baseline variables
and outcome, greater pain intensity and more pain
locations were related to poorer outcome. In
the PSYCH category, a positive relationship was
found between general psychological factors and
poorer outcome in 14 of 21 studies where it was
measured (70.0%) and mixed findings in four
other studies. When specifically assessed, higher
levels of depression predicted poorer outcome in
13 of 16 studies (81.3%), while higher levels of
anxiety predicted poorer outcomes in seven of
eight studies (87.5%). Somatization and hypocon-
driasis predicted poor outcome in six of six studies
(100.0%) and poor coping was also related to poor
outcome in three of three studies (100.0%) in
which it was assessed. Even with different assess-
ment measures, the majority of the studies that
attempted to evaluate the impact of depression,
anxiety, somatization, and coping found that these
pretreatment variables positively predicted poorer
outcomes.

In the FUNCTION category, 7 of 14 studies
(50.0%) in which self-reported activity interfer-
ence and disability at baseline was assessed
reported a significant relationship with treatment

outcome. In the minority of studies in which a
significant relationship was found, greater pre-
treatment disability predicted poor outcome. In
the OTHER category, most studies found mixed
results in predicting demographic information
with outcome (8/14) when this data was assessed.
Older age was found to be predictive of poorer
outcome in four of seven studies (57.1%) while in
two of four studies, being female was found to be
a poorer predictor of outcome. In five studies
(100%), pain duration was also negatively associ-
ated with outcome in agreement with past reports
[38,39]. No other variables from the OTHER
category were consistently found to predict treat-
ment outcome.

SCS

A summary of four studies for SCS, listed alpha-
betically by author, including number of subjects,
patient diagnoses, baseline measures, outcome
measures, length of follow-up, study design, and
additional study information, is presented in
Table 3. No study included more than 100
patients. All studies followed patients for =6
months, with two studies including patients who
had received follow-up evaluation 1 year or more
after treatment.

In the four studies reviewed examining the
benefit of SCS, psychological factors were most
predictive of treatment outcome (3/4), while pain
(072) and disability (0/1) were not found to be
predictive of outcome (Table 4). Age was found
to be predictive of outcome in two studies, with
older patients doing less well than younger
patients. In general, our findings seem to suggest
that psychological factors are particularly impor-
tant in predicting outcome in SCS implantation,
perhaps more so than for other interventional
spinal procedures and surgeries. However, in one
of the studies, psychological factors were only
useful in predicting a successful temporary SCS
implantation trial, but did not show any effect in
determining long-term outcomes once the SCS
were left in place [40]. In addition, with so few
outcome studies available in the literature
examining the benefit of SCS, a review of
available study results are difficult to evaluate.
Yet, the current review is different from and
expands on previous reviews in that it
attempts to include specific inclusion and exclu-
sion study criteria to review the role of psycho-
social factors in determining outcomes in SCS
implantations.

¥202 Iudy 9| uo 1senb Aq €968 1/6€9/F/0 L /8|01 E/8uUIDIpaWUled/Wod dNo dlWwapedk//:Sd)Y Woly papeojumoq



Downloaded from https://academic.oup.com/painmedicine/article/10/4/639/1829463 by guest on 16 April 2024

~
M 100d pue ‘irey ‘poob jo sbunes swoano ured jiom 0} uinial OW3A ‘IdANIN uoisny /m ured Awanxe
© 'SIdNIN do-)sod pue aid pa1oa)j0D 1 sieak T1-T ‘IdAIN ‘Buimelp ured ‘sBuimesp ured AV ‘0SIa ‘YT lamo| pue dd10 69 [6v]
m ‘aslom (y ‘pabueyoun (g ‘4anaq (g “4enaq
ﬁﬁ yonw (T ol padnolb syuaned ‘papnjoxa
Gt alam A1abins auids snoinaid pue
ssau||l aurelyoAsd yum ss “Apnis auids sBuipuly
Jrequin ysipams ayj jo Ued se |01u0d wexa ‘ON3a uony
[eaibinsuou 1o (UoneuaWNASUl INOYHIM 3lom 0} uinjal ‘saz ‘SH49 ‘1d0 ‘dSH -JUaWINIISUI INO/M
10 yum) uoisny requin| 0} paziwopuey I sieak g ‘S49 ‘10 ‘SVA ‘alos ‘saz ‘Sva 10 /m uoisn4 4910 v92 [sv]
sasAjeue uoissalbal Buisn pazAjeue alom awooINo
ereq ‘ured A1abinsald o} pajjonuod Apnis abreyasip [eaibuns ‘spaw
ay "abueyosip laye syaam 9 Inoge pue J91e shkep ‘uoissaidap/Aaixue deaa|s
K1aBins saye shep g pamainialul 81om SS 1 69-2¢ Jo abuey ‘]on9] AlAnoe 'SYA ‘IVLS ‘OSD 'SVA OSIA/NV ASIp parelulay 05 [o€]
Joyine I0M 0] uInjal OW3a ‘'sO2 ‘Iao0
Apnis yum maialalul pue sisa) Jeadal sreak ‘BIns Jo uonoeysnes ‘sBbuipuly wexa sAyd MsIp
Aq pauiwlelep 81098 [[eI8AQ [edIUID 1l L pue reak T ‘6ins yeaday ‘OdSIN ‘SAVH ‘SVYA osia pareiuiay requin’ act [29]
(eua110 lom
aWo9IN0 93Jy} ||e Bunasw) sawod)no peq 0} win}al 0} Anjiqeul
(z pue (eua1Ld dWo2IN0 £>) SaW0IN0 ‘abesn pioido MsIp
poo9 (T :sdnoib g ol payisseo s108lgns 11l syow 9 ‘SUSIA QN uenbald OWna ‘1ag '0so osId Jequin| pareluiaH 8y [ov]
©oNeIds
JO Juswieal) [ealbinsuou pue [ealbins snyejs dwoa s Jaxiom
Buimojjoj sewooIno 4o Apnis 8ARdBds0Id m sieak ¢ 01 dn Oay ‘9g-4S ‘0ay ‘'9e-4s osia eONRIDS §/Z [s¥]
uoabins snyels
Ag awo21n0 pooh pue ‘syeispow ‘Ire} 3I0M pue MalAlul OW3A ‘IdNIN uoisny Ainfur reisnpur 0y
‘100d se padnoio ‘A1abins ou sa A1abing Ml syluow g1 uoabins aipadoylo ‘Buimelp ured ‘OdIN pue ‘Os|a Arepuodas 4910 9TT [vp]
‘ured pue Aujgesip wial-buoj jo sioioipaid
se si01oe} aAnuBoo pue aanduosap suonealpaw
doysod pue aairesadoald Jaquinu syuow 9 ‘ON3a ‘Oay ‘ION
e Buluiwexs Apnis 1oyoo aAoadsold 1l 0] s¥aam 9 SVA ‘Oad ‘12d ‘AV-SML ‘SVA osia dd10 28T [vel
‘sisouboud
Jo0d Jo ‘ure} ‘poob Jo uoneayissed yum
sioreoipul oy10ads uo paseq ysu YyaAsd snyejs dwoa sJaxiom uoisny
pue paw moj/ybly se padnoib spalgns I} syuow 9 SVA'ld0 ‘100 ‘IdAIN ‘SYA ‘“OSIA/NYT da10 702 [ev]
Aiabins
wioJ) 8WoaINo a|qelonejun Bunoipaid sBuipuyy wexa sAyd
ur uotssaidap pue ured Jo 801 UO PasNd04 Il Spuow ZT pue g SVA ‘ON3A ‘'SAZ ‘SVA osia uonelwIBy 2sIq €L [ev]
‘paniwo siapuodsal a1g|dwodu] i pue g
sdnoib sasde|j0o = Anjigesip ybiy ‘z pue T
sdnoib pasde|j0d = Aljigesip Mo ‘ssansip
[euonowsa pue Aujigesip Jofew (1 ‘Aujigesip
Jofew (g ‘Anjigesip eyeipswiaiul (g
‘Auncesip Blls (T se payisse|o sjuaed 1 +leak T Wv¥a ‘Oda Ow3a ‘dda uoisn dg910 99§ [tv]
uolirewuou| Apms adAL dn-mojjo4 sainseaw awoodnQ saInses|\ adAL sisoubeiq N Apms
-+ Apms auljaseg Kiabins
M A1abins 3oeq MO| 10} SaIpN1S awo9lno jo uondudsag T 9|gel



645

Pretreatment Psychosocial Variables After Lumbar Surgery and Spinal Cord Stimulation

Downloaded from https://academic.oup.com/painmedicine/article/10/4/639/1829463 by guest on 16 April 2024

*a[eos uoissaidaq Bunz = sz ‘eeos Bojeue [ensia = SYA ‘eiqoydoisaury|

40 9Jeds edwel = Ay-SH L ‘Alojusaul AaIxuy yell d1els = VLS 3|oid 1oedw| SSauddIS = dIS ‘ABAINS YlesH Wio4 LOYS = 9€-4S ‘uoienwis piod [eulds = SOS ‘06 ISIMI3UD WOIdWAS = 06-10S ‘d-III-INSQ 10} MaIAIB|
[eaiulD painonis = oS ‘adreuuonsand Aljigesiq puejoy = Oy ‘edreuuonsand AljigesauinA [eaibojoydhsd = OAd ‘Aiowuanul Buidod ured = |0d ‘(IdININ WOl paALiap) Xapu| 1UaWssassy Allfeuoslad = |vd ‘xapu| Aljigesig
AnsamsQ = 1do ‘91eds ured xoeq dluaboyoAsd jJo uoisian yang = TdN ‘saroueidadx3 awodino aAnebaN = JON ‘parodal JoN = YN ‘aireuuonsand uondadlad anewos payipolN = OdSIA ‘aireuuonsand ured 199N = OdIN

‘A10juanu| Anjeuosiad aiseydniniy BIOSBUUIA = [N ‘AWooauIWE] = V]

I[eu0S.Iad JO SB[eIS BYSUII0IRY = dSH ‘aireuuonsand ANjIqO JanouueH ‘ONH ‘9[eds uoissaidag pue Alaixuy [endsoH = SQvH '9100S uonouny

[eJaU89 = SH9 ‘POYIBIN JUBWSSASSY YSIY pue ssansig = Ny ‘direuuonsand ured sejied = Odad ‘Awoasip = S| ‘uonewlojul slydesBowap = QNIQ ‘8[eIS ddueleqg s1oayy shebolag = sgva ‘aireuuonsand) saibajens
Buidod = OSD ‘A101usAu| Alfeuosiad elulofifed = |dD ‘8109S [[eIBAQ [edIUl|D = SOD ‘9edS ANNSOH AS|paN-00D = SHIND ‘ured xoeq mo| d1uoIyd = 4g19 ‘Aiojusaul uoissaidaq xoag = |ag ‘Buinl Ajrep Jo sanmanoe = 1ay
“reak pue Joyine i1sii4 |

"100d/1rey

10 1Ud||92x8/pooh se padnoib siuaned
‘ured pue XI0M JO [9A3] JO SUOITBILISSE|D
1d pue ‘Bunel s,uoabins ‘SyYA Ul
abueyd uo paseq paulwlalep swoaNO

"1s9] ured »oeq oluaboyoAsd
® uo paseq dluaboyaAsd 1o ‘urenssun
‘olueblo se paziobares syalgns

‘uoabins Aq awooino Jood ‘Ire} ‘pooh
Buiney se pazuobared sS '|dININ Yl Woly
PaALIBp SeM X3pu| JUBWISSASSY Ured ay L

J9119g yonwi ‘1anaq | B ‘awes ‘asIom
3N e ‘asiom se pajes ured dn-moj|oy
UO paseq PayISSelo alam sjuaied

‘Augesauina eaibojoyoAsd
mo|/ybiy uo paseq padnoib sjusied

"aWooINo
yum saeas |dININ parejaliod “Bupiiom
JouU pue ‘snyeis yieay peq ‘SYA G< uo

paseq awo2no lood ‘peq Jo ‘Ire} ‘poob
A1an Jo snyels yyeay paiodal 108lgns

'sasAfeue uoissalbal ajdninw pasn

pue Aujigesip pue ured aanesadoald

10} Pa||021u0d APNIS "Sjuswres)

Jayjo pajre} oym A1abins jo awn je
pakojdwa alam oym s109lgns papnjou|
"SYSIA 8Jedyleay pue ‘yiom

0} uwinial ‘Burrel ured uo paseq awoIN0
peq pue ‘aresapow ‘poofb se palyIsseld sS
awooIno aslom (¥ 1o ‘ebueyd

ou (g “1amaq (g “enaq yonw (T ol
AJISSE|D 0} pasn aJam suolen[eAs juaied
‘passansip (g

10 s 1e (g ‘@aueqimisip yoAsd ou (T

se Ajannesadoald padnolb aiem s1oalgns

4N

syluow zT

syuow g1

Syiuow ¢T pue 9

syuow 9

syjuow ¢ pue 9
1e salreuuonsanb

palreiN

sieal g

syjuow T pue 9

syuow 9 pue T

syuow 9

‘SVA

1dO ‘SVA

uonoLIsal

AiAnoe ‘pue asn
paw ‘jlom 01 uinjal
‘ured 1oy pamainiaiu|

suonsanb ured
‘snyess ylom ‘Odd
aslom ‘abueyoun
‘ss9| ‘Juasqe :ured
10 smalniaul do-1sod

SNJels 3Iom
‘sniels yjeay ‘svA

spaw ured ‘lom
0} uinyas ‘Oay ‘SVA

s¥sIA dsouy/ain
‘Y40M 0] uin}al ‘SYA

Buinr Area Jo

SONIAIOY ‘Xapu| ured

OdSI ‘sSdz ‘1ao

snyeis
uonebny| ‘sbuimelp
ured ‘OdINl ‘SVA

1O “1dN ‘SVA

IdAIN ‘Ivd

snels

Siom pue uoiebinj
‘Oda ‘SHND
‘SAz ‘Wvda ‘IvLS

snyels yiom ‘OAd

IdAIN

ow3aa
‘sbuipuy 14N ‘Oad
‘lag ‘OdIN ‘SVA

OW3a
‘OWH ‘1d9 ‘SYA
ETCETBIN

‘ON3A ‘xepul 1AV
‘06-10S ‘xapu| ured

1ao
‘Wvdd ‘OdS ‘'saz

uoissaldwooag

uoisn4

AV

AV ‘uoisn4
Kiabins
uoissaidwoodsp
requnT

osida

osida

osida

osia

osid

dd10

dg10

d410

d410

d4g10

JsIp
psrelusy—dgaio

d410

dd10

uonelway ysia

d410

01T

€5

90T

40

0€T

JAS]

<i4

8¢

0ce

¥S

[2€]

[8a]

[26]

[9d]

[5q]

[¥s]

[eq]

[ed]

[td]

[og]



Downloaded from https://academic.oup.com/painmedicine/article/10/4/639/1829463 by guest on 16 April 2024

"aWo9IN0 J0 dAndIpaid Apsapow

Celestin et al.

Aisaqo ‘Japuab
‘abe ‘pakojdwaun

a1aM elRISAH pue siselpuoydodAH ¥ ‘uonesnp ured 1abuo 0 4N + IdININ - Buimelp ureq 6]
awoono A1abins
a|gelonejun 0] parejal Alpeuosiad
onoJnau *Bins ou sA Bins usamiag sBuipuyy [eaiuld
Awjigesip 1o ured ul seoUBIBHIP ON - ‘sojydelbowsp-0100S - s49'a0 + dSM ‘QI0S ‘'saz - SVA [sy]
‘ured do-1sod
ssa| pajoipald Buidod aanoe pue qinsip das|s
‘|0JJU0d JO SSO| ‘eouel|ai-j|9s ybiH 0 HN + ‘alapaiul AIANOY ¥ V1S ‘OSO + SVA [o€]
'sreak ) Jaye awoono Jood
Uum palejaliod ajewsa} Buiag pue abe Japjo ‘Bunjows [Sele)
ssaunsip [ealbojoyoAsd aniesadoaid ¥ ybram ‘spaw ‘1apua - lgo ‘wexa sAyd + OdSIN ‘savH - SVA 00T-0 [2v]
‘aWwo2)No
Jo aAnaIpald Jou sem uoissaidag
‘Buidoo Jo0d pey pue swsiueyodaw Ona
8sSu8jap pasn SS sW02INo 100d 0 dN 0 dN ¥ ‘lag ‘0so 0 dN [ov]
Ajqesip pue
ured snoinaid Jarealb pue ‘poow
asiom Aq paroipald aiem awn uonouny jeaisAyd yieay
Jano Aljigesip pue ured Jarealn - dwoo s axIom + 9¢-4S ‘Oay + [ejusw 9g-4S + ured 9g-4S [sv]
abe Japjo pue ‘ysibuz ui 1seL
Aouaioloud Jo yoe| ‘siseupuoyoodAy Bunpjeads ysibuguou Bulusalos sbBuimesp
Aq paoipaid a1am sawooino 1ood s ‘npa Jamo| ‘abe Jap|0 + Is|pusH ¥ IdININ x ured ‘Odi [
‘awo9Ino Jood yim 1sow parejaliod
saoue)oadxa awodno anehau pue spaw 30N
‘Buidoo anIssed ‘Juswanow Jo 1eaH + ured ‘uoneonpa lamo| ‘aby + oad + 12d ‘AV-SHL + SVYA [vel
awo21No0 salabins
J00d 01 pajejal Apueoyiubis snoinald ‘Aloisiy asnge Buidoo
21aM s1010®} ¥su [ed160joydAsq F*  ‘qol Aneay ‘dwod s Jayopn + 1ao + 100d ‘IdININ - SVA 0T-0 [ep]
Aiabuns woly ‘ulay
awoo1no Jood pajoipaid uoissaldaq - 2SIp JO |9A9] ‘1apuab ‘aby 0 4N + saz + SVA 0T-0 [zv]
‘do-1sod
Agesip Jaybiy pey do-aud uonelnp ured CIENE] uoissaidap
passansip Se palisse|d saned ¥ ‘snyes ylom ‘1apuab ‘aby - Aianoe—dda + JR_IXUR—Odd 0 uN [T¥]
Alewwins awodiNQ  slojIpald sainses|\  Slojlpald sainses|\  sI0)Ipald sainses|\  slopIpald senises)\  ,Apnis
lsylo 1ay10 aulaseqg uonon4  uonoun4 auldseg yoAsd YoAsd auljaseg ured ured auljaseg

646

Aiabins requin)
woJj awoano yum (43H1L0) sa|qeuen aiydelbowap pue ‘(NOILONNA) uonounyAujigesip ‘(HOASd) poow ‘(NIVd) ured Jo sainseaw auljaseq Jo uosledwo) g a|gel



647

Pretreatment Psychosocial Variables After Lumbar Surgery and Spinal Cord Stimulation

Downloaded from https://academic.oup.com/painmedicine/article/10/4/639/1829463 by guest on 16 April 2024

*9Jeas uoissaldag Bunz = sz ‘ajeas Bojeue [ensin = SyYA ‘eigoydoisaury
4O 9[eds edwel'Av-SHL ‘Alojusaul AaIxuy HelL 81els = VLS '8|yold 1oedw| SSaufdIS = dIS ‘ABAINS yileaH wio4 HOYS = 9g-4S ‘uoienwins plod [eulds = SOS 06 1SIM08YD WOIWAS = 06-10S ‘H-1II-NSQ 10} MalAIBIU|
[ealulD paInNidNis = AIos ‘adreuuonsand Aljigesia puejoy = Oay ‘aareuuonsand AnjigqelaunA [ealbojoyshsd = DA ‘Alojuaau] Buido) ured = 10d ‘(IdININ WOJ) PAALISP) Xapu| JUBWISSASSY Allfeuosiad = |vd ‘xapul Aljigesia
AnsamsQ = |@0 ‘afeds ured yaeq dluaboydAsd Jo uoisian yang = TdN ‘saloueinadx3 awodnQ aAebaN = JON ‘pauodal 10N = YN ‘aireuuonsand uondadiad onewos payipoN = OdSIN ‘areuuonsand ured 199N = OdN
‘Aiojusnu| Ajeuosiad aiseydniniy eI0SauuIN = [dINIA ‘Awoloaulwe] = Ny ‘Alfeuosiad JO Sa[eds eysuljoted = dSH ‘aireuuonsand ANjiqon JanouueH = OIANH 8[eds uolssaidag pue Alaixuy [eNdsoH = SQyH 9109S uoiouny
[eJBUBD = SH9 ‘POYIBIN JUBWISSISSY YSIY pue ssansig = Wy ‘alreuuonsand) ured sejied = Oda ‘Awoasip = S| ‘uonewlojul slydeiBowap = QNIQ ‘9[eds ddueleqg s1oayy shebolag = sgva ‘alreuuonsand) saifarens
Buidod = OSD ‘A101uaAu| Alfeuosiad elulofifed = |dD ‘8109S |[eJBAQ [edUl[D = SOD 9[edS ANNSoH AS|paN-00D = SHIND ‘ured xoeq Mmo| dluoIyd = 4g10 ‘Aiojuanul uoissaidaq xoag = |ag ‘Buiny Ajrep Jo samanoe = 1ay

"pauILIEXS JOU = () ‘80USPIAS PaXIW = T ‘9OUBPIAS OU = — ‘92UBPIAS dAINSOd = +

eak pue Joyine isii4 |

"3WO09IN0 YlIM Pareloosse

Alannebau alem sbuires OdN sbBuimesp
ybiH awo2ino paipaid uoirebnl snyels ured
Jou slojoe} ourelyoAsd JaylaN - uonebni 3Jom-0joid - poow—oj0id ‘OdIN ‘SYA [2€]
'aW09IN0 1dN—ISal
Jood 01 parejals si ured oluaboyoAsd ured xoeq
pue ssaunsip [ed160j0ydAsd 0 N 1ao + oluaboyohsd SVA [8a]
*aWwo2INo
[eaibins Jood Bunoipalid 1e 1saq
Sem a[eds siselpuoyd0dAH IdNIN 0 uN uN ¥ IdAIN “IVd uN [24]
'aWwo2)N0 0} parejaiun sem AJ[ISoH
*awo21no Jo0o0d paldipald ssansip snjels yJom Binsaid SHID ‘saz
[eaibunsaid pue uoissaldap ‘Aaixuy ¥ ‘uoirebni| ‘uoneinp ured Oda ¥ ‘NVHAa ‘IVLS N [9g]
"awo2)No
J00d pajoipaid swordwAs onoinau
pue juswuredw [eaibojoydAsd - SNJeIS YoM dN + ONd dN [gal
*annoIpald
1sow eudISAH YIMm awooino
Jood j1paid sajeasans 1IN YBIH 0 UN dN + IdAN N [vsl
"aWO2]N0 U0 douUdN|UI
annebau ubis e pey asnods
ay1 Aq poddns [ei00s ‘ssans uoddns "o0s
[euonednoaoo pue uoissaidap Aq ‘wexa sAyd ‘uonoeysires Bulag-|lom
pajoIpaid 1s8q sem Xiom o} uiney ¥ qgol ‘sBuipuly 14N oayd + uohsd ‘1ag OdIN 'SVYA 00T-0 [eg]
‘awooIno pue
sl1010€} [ea1bojoydAsd juoissaldap suoneoo| ured jJo
usamiaq diysuone|al yeapn + uonelnp ured ‘npa lamo OWH + |ag Jaguinu SYA 0T—0 [zs]
obeuew jou
"‘awo21no Jood yum paye[aliod anea| saop, 01 ,Anaip suonsanb
swoydwAs oioadsuou onewos oIS ‘uonelnp ured ‘aby ou, ‘xapu| 1av + 06-10S ou/sak xapu| ured [Ta]
awoono A1abins
0] pajejaiun sem asueqinisip NvHd
[eaiBojoyoAsd annelsadoald 0 dN 1ao - ‘OdSI ‘saz N [og]



Downloaded from https://academic.oup.com/painmedicine/article/10/4/639/1829463 by guest on 16 April 2024

'9|eds Bojeue [ensiA = SYA ‘uonenwns piod feulds = SOS

xapu| ANjigesig AnsamsO = |gO ‘panodal JoN = YN ‘alreuuonsan ured (199N = OdIA ‘Alojuanu] Aljeuosiad adiseydnniy BlosauulN = [dININ 9[edS aouefeg s1ayy siebolag = Sgva ‘Alojusau] Aljeuosiad elulofed = |dD
"PAUIEXS JOU = () ‘9OUSPINS PaxIW = F ‘9IUBPIAS OU = — ‘9oUspIAS dANSOd = +

“reak pue Joyine 1sii4 |

Celestin et al.

‘puUNO} 818M BWOJINO
wi91-Buo Jo s10101pald ON “[el |NySSa2INS
e pajipald 8109s AldIxue SgYQ MO

pue ‘sbuipul [eaisAyd awos ‘abe 1abuno ¥ wexa [eaisAyd ‘aby 0 N + IdAIN ‘sava 0 4N [ov]
", 2In|ie} 10} suoseal
juepoduwi ISON,, 19M S10)oB} YdAsd 0 dN 0 dN + 1dD - OdI [oal
Swiall olweuAp
‘awoo1no pajoipald sawayl [eda1bojoydAsq 0 dN 0 N + -0ydAsd ¥z 0 4N [65]
'aW09IN0
Jood yum pare|aliod abe pue ‘sa100s abe ‘uoneinp ured ‘Bins OdIN pue
anirenena-OdIN ‘salods uoissaidaq IdININ e snoinaid dwod s3I0 - 1o F IdNIN - SVA 0T—-0 [ge]
Arewwns sawodiNnQ  SI0Ipald saInsea|\ JaYy10 auljeseqg sloplpald  sainses|y slojolpaid sainsealN  SIoIpald  Ssainses ured  ,Apnmis
J1BY10 uonoun4 uonoun4 YoAsd YoAsd auljeseg ured auljeseg
auljeseg

uonenwis ploo reuids
woJ) awooino yum (43HL0) sajgeuen oiydelbowsp pue ‘(NOILONNL) uonosunyAujigesip ‘(HOASd) poow ‘(NIvVd) ured jo sainseaw aulaseq jo uosuedwo)  a|gel

"9|eds Bojeue [ensin = SYA ‘uoienwns piod feulds = SOS xapu| Aljigesig AnsamsQ = |gO ‘8lreuuonsand
ured 199N = OdIN ‘A1ojuanul Alpeuosiad diseydnniy elosauuliy = [dINIAL ‘uorewlojul aiydesBowap = QINTA ‘8[eds aduefeg s1oayy siebolad = Sgya ‘Alojuanu| Aljeuosiad eluiojied = |dD ‘ured 3oeq moj djuolys = 4910
“reak pue Joyine 1sii4 |

sanss| YoAsd 1oj IN0 pauaalds sS 1 sieak g Jalja1 ured wisl-buo|‘fely |nyssalons wexa sAyd ‘abe ‘|dIWIN ‘sgva dg910 85 [ow]
Ja1181 ured jo aaibap
1184 YUM pansnes aiam syuaned
SOS J0 %€/ ‘dn-mojjoy wial-buoj Iy Al sreak L o1 dn Jalja1 ured yum uonoeysies IdO ‘OdI paxIN o€ [09]
aWO02IN0 Yluow-9 pue
ainseaw Huiuonouny siuaboyoAsd,

wall-Z Usamiaq uone|al parenjeny Al syuow 9 uolrenfeAs asinN swia) olweuAp-oydAsd g soeq pajre4 o [65]
$3102s OdIA pue ‘uoissaldap ‘abe Aq OIN3Aa ‘sneis dwod
paroipaid Aj081100 SBWOJINO JO %88 Il syow 9-¢ SVA U1 abueyd “aia1 ured o SJMIOM a0 ‘IdWIN ‘OdIN 'SYA ured Ba| 10/dg10 ov [sel
uoneuwuou] Apms adAL dn-mojjo4 Ssainseaj\ awoINQO salnsea|\ aulaseg sisoubeiq N Apnis
Apmis

(SDS) uonenwns ploo [euids Joj salpnls awo2INo Jo uondiosag € ajqel

648



Pretreatment Psychosocial Variables After Lumbar Surgery and Spinal Cord Stimulation 649

Discussion

The results of this review indicated that support
for the notion that pretreatment psychological
variables predict treatment outcome in patients
undergoing spinal surgery and SCS cannot clearly
be determined by the available evidence, though
the findings do suggest the possibility of such an
association. Specifically, self-reported levels of
depression, anxiety, coping, somatization and
hypochondriasis were found to be associated with
greater risk for poor outcome in most studies
(and in the expected direction: e.g., higher pre-
surgical levels of distress, somatization, etc were
generally associated with less treatment-related
benefit), in agreement with past reviews [18]. Pre-
surgical levels of variables within the categories of
pain (PAIN) and activity limitation (FUNC-
TION) were less useful in predicting treatment
outcome. In the majority of studies in which
demographic variables were assessed, a significant
relationship was found between older age and
poorer outcome from spinal surgery and SCS.
However, no consistent relationships were found
between gender, workers compensation status,
employment status, previous surgeries, or phy-
sical examination findings and treatment
outcome.

Psychosocial in”uences have increasingly
become accepted as potentially important deter-
minants of response to spine surgery [18]. This, in
part, has led to the almost ubiquitous recommen-
dation of presurgical psychological evaluations.
Moreover, psychological screening prior to
surgery is often required in many states in the
United States by insurance companies. The rec-
ommendations in favor of pretreatment psycho-
logical assessment are based on the assumption
that these screenings will be useful in preventing
those at high risk for poor outcomes from having
invasive interventions performed. To date, there is
little empirical support for this notion because
no controlled trials of having vs not having psy-
chological screening before back surgery or an
implantable device have yet been published.
Hence, recommendations are generally based on
predictive cohort studies that assess factors that
are prospectively associated with post-surgical
outcomes. Our review of current psychological
screening practices and their results (e.g., what
proportion of screened patients are cleared for
surgery, what factors and cutoffs are used to
classify patients as poor candidates, do such
screening procedures actually improve outcomes?)

demonstrate that the evidence for the predictive
power of psychological screening for invasive
spinal procedures is unknown.

The methodological quality of the papers
reviewed was highly variable. A review of the
current literature identified a limited number of
studies that met criteria for inclusion. We found
many studies that documented outcomes of
surgery, but only a minority was devoted to
assessing predictors of outcomes, and fewer
studies were dedicated to evaluating psychosocial
predictors specifically. Most notably, of the 25
studies that met the inclusion criteria, only four
of these studies were outcome studies of SCS.
There was also a notable lack of controlled trials
(level I or level II studies); despite the frequency
of lumbar disk surgeries and SCS implantations,
only two studies had control groups [44,61], and
only one study incorporated randomization into
their study design to attempt to objectively assess
the relationship between outcome and psycho-
logical screening factors [61]. We acknowledge
that RCTs may not be necessary or practical in
understanding the relationship between pretreat-
ment predictor variables and outcome; large
cohort studies can be nearly as useful in evaluat-
ing such relationships. However, a controlled trial
in which, for example, two patient groups (high
anxiety vs low anxiety) were randomized to either
receive spinal surgery or not and be followed for
1 year, would provide significant improvement in
our understanding of the role of the predictor
variable (e.g., anxiety) in shaping treatment out-
comes. Unfortunately, as best as we can deter-
mine, such studies do not currently exist in the
scientific literature. The follow-up time among
studies was also variable, with most studies having
a follow-up time averaging approximately 6
months after the intervention.

More than 20 different screening question-
naires were used among all the studies reviewed.
A significant minority of these screening tools
appeared to lack any literature demonstrating their
validity in assessing the construct of interest. Some
of the screening tools were specifically devised by
the research group conducting the study, and these
were rarely validated. Yet, these studies often also
used other screening tools that were more estab-
lished in the literature. A substantial majority of
the studies used one or more assessment measures
that are well-established in the literature, such as
the McGill Pain Questionnaire, Beck Depression
Inventory (BDI), and the Zung Depression Scale
(ZDS). Collectively, the Minnesota Multiphasic
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Personality Inventory (MMPI) was the most
common psychological screening tool used, with
eight studies utilizing this questionnaire. In part,
this may re”ect the rather broad distribution of
study ages in this literature, with a number of
studies published in the 1980s, when use of the
MMPI as a screening tool was more prevalent than
it is today. Not surprisingly, the assessment of
complex, multidimensional constructs, such as
depression, was variable. Globally, depression was
often measured by instruments that evaluated a
continuum of depressed mood or a number of
depressive symptoms, as opposed to categorical
entities corresponding to clinical diagnoses of
depression. This included the second-most
popular screening tool used, the modified ZDS,
which was created specifically for back pain popu-
lations [62]. When combined with the Modified
Somatic Perception Questionnaire, the ZDS
forms the Distress and Risk Assessment Method
(DRAM) [63], which has been shown to be a very
good assessment tool in low back pain populations.
The BDI was also used frequently to assess
mood.

Other papers used generic instruments to assess
psychological distress, a broad construct that
generally includes symptoms of depression and
anxiety. The Symptom Checklist (SCL-90-R) is
one example of a commonly-used questionnaire
that yields a global distress score [64]. It is impor-
tant to note that there has been an as-yet-
unresolved debate on whether generic instruments
such as the SCL-90-R have adequate psychomet-
ric properties in pain populations, with some
suggesting not [65 67], while other studies
demonstrate the usefulness of such measures [68].
The measurement of pain-related coping strate-
gies was also variable, included instruments such
as the Pain Coping Inventory (PCI). Although this
and similar questionnaires are used extensively in
chronic pain research, interpretation of the result-
ing findings is often not straightforward [69]. In
the present review, however, all of the studies that
used the PCI found that it had significant predic-
tive value in the context of both SCS implantation
and lumbar surgeries.

As with any review of this nature, there are a
number of limitations that need to be identified.
First, we only included studies listed through the
literature search engines, a manual search of bib-
liographies from the retrieved articles and other
available articles. Hence, some studies may have
been omitted. Also, it is well-known that many
studies with negative results often go unpublished.

Celestin et al.

Second, we found that different studies used dif-
ferent indications for spine surgery; this is hardly
surprising, but it does suggest that the selection
criteria vary across studies, sites, and practitioners,
making the comparison of findings across studies
very difficult. For example, if a prospective cohort
study of patients undergoing discectomy excluded
patients with high presurgical distress levels, and
then found that presurgical distress scores did not
predict outcomes, this would be misleadingly clas-
sified as a negative finding. Relatedly, some
studies only included patients who had no prior
spine surgery [61], while others had included a
mix of both first-time and repeat surgery patients
[47]. Also, outcome studies of response to SCS
excluded subjects who failed a trial of SCS, and
the numbers excluded from treatment went
mostly unreported.

Third, we also found that some studies used
unvalidated measures of predictor variables and
outcome variables. In particular, surgeon catego-
rization of global outcomes (in contrast to patient
report of outcomes using standardized measures)
was relatively common. Fourth, important
demographic and clinical information, such as
the duration of chronic pain experienced by par-
ticipating patients, was often not assessed or
reported. This kind of information may play
an important role not only in determining
outcome, but may also be related to level of psy-
chological distress experienced by individual
patients.

Fifth, studies varied tremendously in their ana-
lytic strategy and particularly in their selection of
control variables. For example, many studies did
not control for presurgical levels of pain and dis-
ability. Finally, because of the many variables and
measures used among the studies, we could not
perform quantitative analyses of the results for a
more formal systematic evidence review. Thus,
there remains a need for further prospective
studies to elucidate which pretreatment factors are
most useful in predicting outcome after invasive,
expensive, and potentially risky spinal interven-
tions. Such studies should be conducted on large
sample sizes, with careful section of validated
screening tools and concerted efforts to decrease
loss to follow-up.

Despite the above limitations, the results of
the present study suggest the importance of spe-
cific psychological factors that seem to be poten-
tial vulnerabilities for poor outcomes in the
interventional treatment of chronic back pain. In
particular, presurgical somatization, depression,
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anxiety, and poor coping seem most prevalent
in their association with poor outcomes. Even
though a comprehensive picture of the role of
psychosocial factors in identifying patients who
may fare better or worse after spine surgeries or
an implantable device is not clear based on the
current literature, the wuse of psychological
screening to identify these specific vulnerabilities
early in the delivery of a multimodal and inter-
disciplinary plan may enhance overall patient sat-
isfaction and treatment outcomes. Therefore, we
would like to propose the following recommen-
dations regarding the use of psychological
screening for the treatment of chronic back pain.
First, there is modest support for comprehensive
psychological screening for persons with chronic
pain who are seeking invasive treatment for their
pain in order to identify those variables that are
predictive of outcome. Second, patients who are
identified as having significant somatization,
depression, anxiety, and poor coping, should be
offered treatment for these symptoms as part of
the multimodal treatment plan. Third, repeat
assessment of psychological vulnerabilities would
be useful to document changes in these predic-
tive variables to gain further understanding of the
risk-benefit analysis of invasive treatments for
any individual. Finally, this review points to the
need for additional controlled trials to help
understand the role of pretreatment psychosocial
variables in predicting outcome from invasive
surgical procedures. Indeed, the literature in this
area would specifically benefit from trials such as
the following: 1) a randomized, controlled trial of
psychological screening s effects on long-term
treatment outcomes (i.e., patients being consid-
ered for surgery are randomized to either receive
or not receive presurgical psychological screen-
ing); 2) prospective cohort studies comparing the
predictive value of various psychological factors
in several relatively homogeneous treatment
groups; 3) pre- or peri-surgical intervention
studies in patients who are screened as high-
risk; and 4) studies of tailored interventions
based on screening results (e.g., high-risk

patients with a predominance of depressive
symptoms might receive one type of interven-
tion, which those who primarily show elevations
in somatization or poor pain coping might
receive another). Collectively, definitive state-
ments regarding the benefits (or lack of benefits)
of presurgical psychological screening will have
to await the emergence of studies such as
these.
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