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Presurgical biopsychosocial varables predict medical and compensation
costs of lumbar fusion in Utah workers’ compensation patients

M. Scott Dellerard, PhI**, Kevin 5. Masters, PhD”, Alan L. Colledge, MDP,
Edward B. Holmes, MD"
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Purposc: Vo determine 1F presurzcal bpopoechosociab vaniabbes are predictive of coonpensation and
eichicel cosly i a cuhor ol Uiad Fanbar fasion penienls reociving workers” compensation.
Study desipafseiling: A remosaectvesconer! ey consisting of aaeeiew of presurgcad inedical
recen S amd accroed medoeal aid compensaiions osls

Patient sample: A consecenve sample of P03 compensale:]l warkers Trom Uish whg onglerwent
lumbar Tusagn dromn 5900 oy P95 Palicnis were 2 2asl 2 vears prsisurnsry.

Muterme measures: Tolab secocd modical damd compensations costs.

Mlethods: A retrozprotive revicw ol presucgical biopsycl:asocial varables and rotal acoried madical
gl compensslion cosls wiay condoeled.

Resulis: Iresurpical variahles dionn each of the bopsyshosacial domains were siatistically s:gnif
vantly ciselaled with wedical gl cianpensehon costs, Social and biological vanables were Lhe
Pest pwedicoers of wnal conpensnion coss, wheneas psvchological varables were heter predicoors
oI lutal medical cnss.

Camelosions: Compenzation and npedical gusls assmodaled with postenslaveral lunhar fusion can he
predicted by preimerventon Bopsyochosovial varables. Tostoredogtion programs maght Bensfin
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piglils qesvn v,

Roryhrrds,

Inirodociion

Approzimacely PG 00U patiends wiih chronde [ow back
pain underpo Tumbar fusicn zach vear in the Unied Sunes

Thi= aricle sknuld el be coosonied g3 an sonderzzmend of Tinkar
Susion Bor tapered workess b the 2othae s Ullah Seane Uliivensisy, the Laoe
Commissica of Llah o the Lnisaisity of Vgt Medical S loaol.

LA devicefdrug sizius. nat apphcably.

Tobs proect wis suppsamed Tem grams pravided by the Lalwr Coanmis-
Sun ol Llrah, Moclunes woere received from g commersial entity relaed o
1his reseacch.

A Cemesponding sk, Teparmes of Fsechalags, El4ah State 1niver-
Ay, 2R10 Old Maun [, Lopan, UT 84522228110 Teil (1350 1T 46T,
raw: (435 Mr.Cack

E e inddreve: sdehefard W ooe usu edu 1M 5 DeBoimed

[T 0S - we lromr nier S 2003 Elzevier Inc A1 oghes reserecd.
i I REESS RIS 3000 a5

& N3 Elseveer e, All

Lumbar Tusien, 3echcal viests; ComTwensation coels] Buopsychsocial; Frodiclion

11]. The central rationale for lombar fusion s the behek that
inatability of veriebral hodees is o primary cause of low back
und extremily pain and associaied neurologeal impairment
[2]. lis believed that surgical fusion can resolve this instahil
iy and consequently reduce pan and disahility. Lumbar
Meion paticnis reguire : leapthy rehabilicdion perod, ofien
up ta & months, for a sedid fusion w forme and longer {or
nExium functional recovery [3}

Lumbar fugicn surgery has haen criicized for prodocing
inconsisient resalis [3=a]. Toroer or sl [68] revicwed 47
rublichud spinal fusion siudies {1966 1o 1991 and reporied
the percentage of patiems with satisfaciry  oulcomes
varied from J8% 1o 95% with an average of 88%. Work-
ers’ compensalion patienls who have lumbar fusion appear
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10v e an increased misk for poor outeeines [3-57 8] Tn a
recent study of lumbar fusicn oulcomes among Compensated
workers in ah, o sipnificant pomber of fusien patients
repurried that hack pam was worse {36,150 and overall qual-
iy af Iz was no better or worse § 35,45 1 than before surgery
wehen meisared af least 2 yvears afrer surpery 4. Twenly-three
rercent of Funbar fusion palients in Diah neser reluin by
work 4], 2nd dizabiliny raes for compensated Iimban fusion
paticnts i cther stales are cven ligher [8].

Oiven the lemg relabililatron and fequently prohhematic
climea? and disabhity owecmes associaed wall this proce-
dure, compensation vases iovolving il are wfen esremasly
comtly TRRA] 0 advantaeceos o develep sianstical waols
har will allvw prediciion of medical and compensation
cosis. This will allow for idenuficanon of panenis wha
have characteristics that pradict higher cosis and may lead
Lo developroent ol appeopriase procedsres fep. presurgical
peychosocial inlerventions. proactive case managemnent, in-
tensive rehobiliation 1o potemially improve oulconwes amd
conlain costs, Trdeed, there 5 some prelimingmy evidenee
il o compuehenave postoperatve rehabihimen jwcgram
CAn pnProwe surgery outcomes ddiscectomy and fusion] ol
wirkers' Compoensalion panenes [ 0]

The *Tiopsvchosmeial model™ has been suecesafolly used
for idemifving presurgical risk Taciors foe clincal Junchar
fusion outccames |1] and for prediciing response 1o reatmcnt
of diabled workers with low back pain [1T This nodel
poails hat an imerrelated aray of boelopical, psychologi-
cal and siowial faelors are imphcated in any given state of
biealth o fbless [ 12,137 and stunds i conrast 1o te bicomedi-
cal approach thar sorpests that lness s solely a Tonction
of pathophysioloay, thus rendering peychological and sugial
Tuctors as imdependent of discase processes [12]0 Perhupe
the mest imporiant evidence thal ustiies viewing low hack
pain from a binpspchosncial perspective s 1he finding that
significant lumbar spine pathophysialogy is often present in
asymplomatic persons [141. Forther, presungical diagnosis
[4=5] snd the severily of lumbar sping] pathology [4] ane
nol prediclive of lumbar fusion oucomes  Finally, many
lumbar {ugion paticnes di: not experience [mnzlional recov-
ery despie successful surgieal repoir of the physiological
defect [3-7].

Chher types af presorgical paliend svaciables, incleding
demegraphic, disabalily and psychosociul anwecedents, have
been used in predicting lumbar surgery cotcomes [1-7] and
noofusion hack sureical catcomes |15 1R] A consistent
preliminary hading among these studies s thar disabakity,
demeeraplic, work and pyvehosucial antecedenls appear o
he muore prediciive of owlcomes than presorpical or pretreal-
ment hiologic faciurs. For example, Waddell enal [19] con-
cluded thar ¢ wajor factor condnibunng 1o the dificuly
in predicing vuteeme with T hack surpery cases wis that
phiysica]l tmpaicment acccunted fun less than ane-lhalf of the
1otat disahilivy. Waddell e al. [19] indicated that paychoso.
cial andl pyvchophysiokogical factors could play a major role
in determining success of back surgery patiems. Frymovyer

|20} concluded that psychosockal factors were Just as im-
prortanl as physical faclors e predicting low back pain dis-
ability, Eranklin et al, [3] found that cenain peychosocial
amecedents (e, ume on work disahibny before fusion.
longer time from injury 10 fusion s were highly predictlive of
paticat disahiliry staws atwer lombar fuson aorgery, Olde
age, history of simoking, duration of chranic pain. number of
pris back nperations, presence of litigation and presence
of depression have all heen shown to be prediztive o lumbar
fusicn culcomes |4 ). In Liah, for example, poar lombar
fusicn noleomes cun be consistenly predicied ey the Bollow-
o presurgeal varuables: iocreased nomber of proe low back
pperations, kwer income at lime of injury, older age, pres-
cnce of liigation. aleohol vse and presence of depression
141 Althowgh wennbicution of preserricat bopsvehosocial
risk factors has been comducied relabve to lumbar fusim
palcpmes. no siudies have examined how such faciors migh
be predicove of mediesl and compensation costs.

The purpose of this stdy was b determing if a ser of
presucgival bropsyehosocial varabies wre relaled wnedical
und compensation costs umong o popatation of iah lombar
lusion patents receiving workers' compensaticn. The selec-
liun of variahbes Tor this stody s hased on poge stodies
af lumbar fusion patients showing relitionships halween
such biapsychosacial varjalles and clinical ourcames [= 6.
{uar cenerat predicion was that variables fram all threc ineded
dismains (kiclogical. sociul and psycholoeical) would e
predictive of both redical and compensation costs.

Methods
Seuwdy design

Tis was 4 rewospecuve-cobort siudy consisting of a
eekling of presureical information docomented 1 pabient
medical reecords and assesstoent of medical 2nd compensa-
Gon coests accrocd Juning the course of the camprensation
claimn_ All data were gathered by means of hard copy inedical
files or compuier sysems al the Workers' Compensation
Fund of Wab iWCFLTY The instutional review boards from
the TTniversity of [iah Medical School and Uiah Sate -
versily approved this study, and the WCFL provided permmas-
sion to access patien) medical records and compensation
daa

Petient sample

All paiients who had undergone posterelaleral lumbar
fusion surgery fram 1990w 1995, did not have a presorgical
diggoosis of venebral frsciure and were at leasr 2 vears
postsuggery @ the ime of follow-up were eligible for in¢lu
sion [N —203). Patienis were identified by means of currem
provedural techuology codes in WEFL databases Far each
panent, luribar fusion surgety resulted from a verified work-
place ko hack imury. Workers covered by federal workers”
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coampersdhion systems and sell-insured employers wers o
cluded because »f inability 10 access data, The WCFU in-
sures appeoximalely 33% of Wah workers,

Medteal recerd iiformalion

Freswrpical medicul record dat were gathered by means
of imlependent and standanlized review o ecdical chan
infermation and review of WCEFU computer databuses The
data abstrastor was a trained doctoral student who was mol
invalved inrestment of shady patiems, vsed an objoctive
coding instrumert amd routinely mer with authers (@ review
o resaslwe coiting problems. The hintogical vanables coded
for this stuety ineludesd norber af verlelaad levels fused, age
al ihe e ol Inqurs auniber of price Les bBack operations and
render. A& mewsure of presurgical diagnostic sevenily based on
independent revicw ol mesargical wadiology reports by 1wo
vrthapedic surpeons and one oceopational medwime phvsi-
ciam was alsoinzloded as a biclogical variahle. This measure
alloweed for coding of six mayor types of conemon lumbar
spmal diagnoses (degererative changes, dise hulge, hsthesis,
Tvsiz, frraminal stienosis ancd contral stenosisy and provided
a gradusted seule [or cuch dagnasis froae moane (503 o severe
{30, I was applied 1o four vertebrul levels (L2 L3, L3[4,
E4-L5 L5-517, and a 1otal score was achieved by adding
the single scores lor cacll of the assessed lorshar levels A
Ligh Jegiee of correspondence wos achicved by the three
riters (U050 agacemeat ). Discepancies (8% were tesolved
by conference, This messure was previously published [4].
Smoking was net ingluded as a predicior in the present sty
Fecause of msulficient docurenlation i the medical charts.

The payrholopical variahles incluthed depresstve desander
fagnoxtic und Sdiaticad Mareed of Mearal Disoreder,
Fonoh Edition, major depressive disorder, dvsthyning or ad-
justment dhsender with depressed mood) documented in pre-
aperative medical records, degree of pain report before
surpery and completian of a presurgical psychological evalu
ation. The social varialdes mcluded edusation level at ime
of injury, weekly income at wme of iury, hogation as
defined by patient private lawyer invalvement in the coin-
pensation case a the time of surgery and oumber of prive
mdustnal claims.

Cast information

Compensaticn costs included all wape replacement and
the final impaiment sewlement Medical costs included skl
direcs and ancillary medical care. including rehahilitation
srvives The e mterval for calculating cosls was from
miial injury date to poim of marimam meidical Improvement
(MBAT). M3 s defined in Lhab ws the poingin ime agwhich
an injwed worker has realized the maximum amount of
improvement Trom an mpury given the cwrrent staadard
of medical care. The operating surgeon is responsible for
monitoring the paticm’s statws and decloong the Jate of
MMI. A1 the poim of MM the paient’s functional capabili-
lies and degree of impairment are assessed and the surgean

can reconmend retum W previnus work. reteen o mesdifed
ar lighter work, job reteaining or no return to work. Cecasien-
ally, an independent medwal evaluation was comdocted w
verily o surocon™s apinien of MME or resebve disputed MM
Jates. The specific Jawe Fea MMI wsed in this sindy was the
ofliceal dae coded in WOETLD compuler reconls. Financial
infermanien was obtained by means of WOETDD consputer
Jdalahazes. It should be noted than the WL covers Iifetime
medical vosts for work-related injurics, und thus H s puossi-
e for lumbar fosion patienls o achieve additional incdical
vosls hevond MM Because medicul payoun Can occur any

time during 2 pavent’™s hifeune. we needed (o dravw 3 logical
Fire for calewlwting sl medical costs. MML appeared
[ the pudnL at wluch the mazority of ol medical coss are
achieved for most pulients.

Resulis
Presurgical patien: und follow-np duwa

A ol of 203 consccanve patients were included m
the: stucky coborl Palients receibved e sungreries hebwean
August 23, 1990, and Apnl 21, 1995, There were 167 men
(A2 3%y and 36 women 437.7% ) whose medical charis were
rowiewed. Minety-live peoeent of the sample were white. 3%
were Flispamic, 0.5% were Nutive American and 05% wene
Avian, Preoperativie dagnoeses for the 203 patienis were as
follows: dise hernianion (PR, degenerative disc disgase
(46.3%), sepmental instabilicy (28.0%) spondylolisthesis
(17790 spanal slenosin 117 7%) and peewdarthrosis [(2.5%),
Subjects could receive moltiple presurgical diagnoses, Al
received posieralaieral lumbar fosions, und instrormendation
was wscd in B3.7% of cases. Pedicle serew fixauon was used
in 11% of instrumenied cases. A ol of 28 surgeons were
involved in the 203 vperations. The cebort bad a tedal of 21
privr lumbar zpine cperations (some palients had muluple
nperations} consising of the Tollowing perventage break-
down: discectomy {17 2%, laminectomy {12 8%, laminec-
iomy/discecramy (7.4%) and lombar fusion (5.4%).

Deycriptive stalistics for the patiead cohort

The deseriptive statistios lur cach of the presurgical vart-
ubles we presented in Table 1. The protoiypic patient in this
study was male, had maoderate presurgical nnaging severiry,
a singledevel fusion. was approximately 38 vears old ac the
time: o injury, had oo price Jow back surgenes, Jid nel
have a history of depression, reporied severe pain before
surgery, did ot complete a presurgical psychological evalua-
Lion. possessed a high school degree or gencral cyuivalency
diplema, was muking 345,38 & week uothe e of imjury. did
not have a lawyer involveal with 1he compensation case
aml dict have prior indusiegl claims, The gverage time (o
WM was 36d days (SDy=227), and the average medical
casts Tor the patient cohort were $30,103 (SD=$16,399) The
AveTEre compensation costs were 327,219 (5D=315. 139N
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Correluticnal results

Tahle I presenis the intercorrelalions among the presurgi-
cal hiepsychosocial vaniables, Because these variables were
wsed 1 subsequent regressions, I was prodent W examine
the exienl of multcollinearity among prediclors. Correla-
tions ranged from L0 1w {33 fincome level with gender),
and there were ooly 1wo corelanions greater than 9220 within

the entire matrix. Consequenily, the coretations among pre-
dictory were overall extremely low. which helped to max-
imize predictive power and inerpretation of regrestion
welghts.

‘Table 3 presents the correlations (Pearson or point-bise-
Hal} between the presursical bispsychosocial varisbles and
cosls variables, Ineaestingly, the pattern of correlations 15
quite different for compensation versus medical costs. In
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Tneezenmelions smony presurgcal fhapsvehosocial variables
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Chmcene vanahlcs

Teral sormpensatinn costs

Tonal medical costs Male-only counpensation cosLs

Diclpzeal variakdas

Traping: seventy tmal sonre iz
Fombz of vomebral leeehs Tuse A
A al LW o iy A4
Murmber o prior kee back peramm = LT
wealer - Ay
Terchioniopacal varables
1epressim AT
Degree v poe hetnns sorger A
Relerral s pevcmalagical evaluatinn A5
HraiEl varmbhles
Lducziicn leve) -
Iy e e
Lawyer ur rleemen RELD
Prowsr rwlustind claine 7iR’
Cpen i,

terims el baalorical varisbles, semler was the maost significan
predicior of wal compensation costs (femade pender was
awoctmed will: bwaer crmpensauon costs), Collowed by
nnher of prioe low Jock operations and age at ome of
Bjury. Cnly nomber ol prior low hack operations and siunmber
af verehrad lovels Tused were biological predictors of woal
medical cxpenses. In termns of psychotogical variables, de-
presswn and cormpletion of @ presurgical psychological eval-
uation were mwedest prediclors of 1o1al compensulion costs.
Diepression and complenon of o presursical psychological
evaluanan were swengzer prediciors o sl medical es-
renses. The degree of pain before surgery was also o modes)
peychologicat predictor of total medical eapenses. A of rhe
social varnables fedueatkon, incame, lawver, prior industrial
clioms) provied (o be statistically significant prediciers of

Tanle 4

5% (726

BExN 148

L g

2t a1
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Ms" amt
267 de2
2 13
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- e
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tolal compensation cosis, whercas only Tawyer involvenen)
was predictive of tntal medical expenses. In general, thess
patterns of correlalions support $he biopsychosocial awdel
tor predicling compensation and medical cosls ool
during the 1eaument of lumbar fusion patients.

Regression results

The nexi sianistical analyses involved usng the 12 jresn-
pivad biopsychosocial variables in two tndependent simulta-
neeus entry muliple regression. equations prediching (ot
compensation and medical cosis. Table 4 contsins the resulls
of the simulaneous entry multple regression predicting
total compensation costs. As may be seen, the mulnple £
far this cquaticn was 61 {F=9275; p—.00). Two biotogical

Simolmecws enary mulliple regressicn prediling il compensalion costs with presurpieal variables as prediciors®

Thslandardized coefficients

Fiandardized coefficients

Vanable [

hiaging sevanty wial seore 01,8
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Ape al e of nuiy RRL ]
Mumbser 1 prer les back apeoatens 167926
Ciender 41 - males2 - Tzmale) - 136521
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Presurgical psychelepical evaluatzon 1T
Eduzatianal level o lime of inury -2 2GR0

T leves at e ol iy 17"

Lawver icvoivenmenl al Nime of sarpery INEAY
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[eanalintd | 4%% &

p Walue

LE i
168 =11 a7
159%.8 149 A0
1036 21 .00
1, 18%.1 Lk AT
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variables (age, gender) and three soctal varishles (education,
income level, lawsver) bl stdistically sigmficanl regres-
st weighls, Bone of the regression weights Tor the three
psvchological variables were siatistically significanl. Thus,
when the |2 varizhles ure comsidered simultanecusly moa
tinear mulliple regression predicting compensauon o515,
Einlogival and social varables are meveaked as slatistically
significont predictors acecuniing Fer 3T of the ol
vuriangy.

Eecanse being male wiw the preatest prodictor of higher
compensziion cuses 2 beth the simple eorrelanen level and
in ther sincnlanenus antry regressicn, and o2 nign con-
stined over 804 of dus imlusirial workes sample, we wer
interested in dewermining e palwern ol carzelanons aml
theregression findings foriokd compensation cests wheemen
cilv woere consiiered. A saparala equation for women was
m cilowland becouse ef sheae selanively small nombers in
e siudv, Howevers similar anadyses with larger samples of
wornen are encouraged. Table 3 reveals that the pattern
af simiple correlatons Tor men anly 3s guite similag Lo that for
e pal sample, However, the rank ceder of the cocreliions
clanged somewhal, Addinonally, degree of pain befire sue-
oery chlained a siemifcant correlation for men orly, whereas
reane was founpd Toc the wial sumple. Numler of ~erebral
lewels fused spproachod <ipnificance wmong the men fr— L3,
r=.005871 The multiple & for the men only repression gqua
Hom waas 53 (=55 p= A0 One binlogical varble Cage)
and toeo sovial variahles qelucation. income leveld had sia-
tistically significant regression weights. The equation a-
wonled toe 2285 of the 1oial voariange in componsation Casta.

Tuble 5 conmins the resubs ol e siooltiieous-eanry
rraliple resresson predicting wtal wedical costs, As may be
seen. the muliple 8 for this equation was 40 (F=d W%
p=A0% Twn binlopical variables Ceerichral levels Tused,

Tanle &

Sintahancous cmry muhiple regression: predicing el medizal wosts with presurpical vardables as prediciore®

rnrrher prior low back uperanonsy, three psychalogical vari-
ables {depression, degree of pain prior 1o surgery, presurgical
peychological vvaluunsm} and ane social variable {lawyer)
had stanisticatly significant regression weights, Thus, when
the 12 vanables are considered simubaneously in g linesr
mulliple reoression predicting medical costs, hiological, psy-
chelogical and social variables are revealod as slatistically
sipnificant predictors accounting for 24%: of the tntal
YUMTARCE.

Finally, we examined if the bopsychasodial modet could
predict high-combined cost versos nonhigh combined eost
vases. Tutal combined costs were calculated by adding total
cemnpensaticn and medical costs. We tben computed w di
chetomony codcome vanahle based on splining the sumple
into those cases thal acerged costs above the 75th perven-
tile [approsimately 568, 8], which we labeled as high-
combined cvost cases, and all other coser were grooped
ax monliigh cost cases. We consulied with the Workery?
Compensation Fund of Ulgh o deterrmine a meaningful cut
peant for high tofal costs. Next, we conducted a multvariate
lewpastic regression analysis predicnng high combined cost
cases versus nonhigh coanbined cost cuses, The oumribus chi-
sauared test for this model was 54.525 (=123 and was
statistically s1gnificant {p=.00% Results of this unalysis are
preserucd o lable 6. Az may be seen, gresier number of
werlebral levels Tesed, clder age, male pender, completed
presurgical psychological evaloatton and lower lewels of
education wers associated with greater risk of being classi-
ticd in the high combined cost group. The presence of a
Luwyer and a higher depree of pain belore surgery came
very close Ly achieving statistical sipmificance (p=0.0%9 lor
boih vanables). The pversll corfect classification b rule
foor this model was b3%, which represents a substanlive
improvement in prediction over the base rale percenlage.

Ustannfardized coefficients
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[nterestingly, the slatistically sigmmicant predictors of tenal
cormbhined high-cest versus nonhigh cormbined cos cases
mcluded an amalgamasion of variables that were predactive
ol componsauon and cniedicsi costh wilkin 1her separag
regve s In adedimn, the sttisically sigmficann vanahles
i Hus legisne repression niode] represerred all three hiopsy-
chosoeal dormains, Fhas, the Mopsvehasocial waedel demiene
strabod proliminary wiility for predicting high-combined cost
versus nnhigh combined cost lumbar fusion cuses,

1iscussion

This etudy caamined 12 presorpicd biopaychosooal var-
ables nnd acerued compenzaton and cost information in a
consecotive cohott of IR compensaled lumbar fusion
patients from Utah, The purpose of (he study ws o deder-
minc the cetemt ty which the biopsychosocial variables were
prediciive of compenzanon and medical cosls. ‘The aver-
age time (o MMI was 363 days (S1r= 227} and the averape
medical and compenzalion cosls for the patient cohon
were 3300105 and 327 218, respectively. A senzs of mulliple
bmear regresaons revealed diffecent biological predictors lor
increased compensulon ¢osts (clder age, mule gender)
versus increased nedical costs tineressed number of verte-
bral levels fused and pricr low hack operations), Psycholoui
cul variables were statistically significant prediciors of otal
miedical costs (deprossion, more peesurgcal pam. completion
of presurpmical peycholigical evaluation) anel woere ot sfatis-
tically significamt predictars for il compensalinn cnsis,
Social varjables were predictive of compensation cgsts {vdu
cidien level, income level, lawver imvolvement) amd woere,
willl the exception of luwyer involvemwnt, mot predicuve of
meehical costs, In pencral, the reanssions indicarz:d than pay-
Chudogrical varisbles were moce prediciive of medical cosls,
social vanables wers predheiive of compensadon costs and
Jilfering kelngical variables were predictive of hoth med-
ical and connpersaiiog cosls, Finallys a oo regression

prediciing comnbaned high-cost versus noanbigh combined
cosl cases demonstraled the pradictive widity of the biopsy-
chosecial model when considering both Ivpes of costs
additively.

This sy sdds 1o o rapdl y expanding ditabase rep arding
the Mopsychosocia]l madel [4,7,11-13,16) and suggests that
s nol only apphcable o lerms o7 weatment decisions bul s
Alscruselul for predicting cosls, in this speeific case fur beth
workers” comprnsation payments and thedical expenses,
These findings are particotatly noleworthy because, aller
vears of stabilization or record lew rales of growth. annusal
healih-care costs are increasing steeply [21]. Making wise
wie ol hniived rezources is emportani, and this study deinon-
strates the wsefuluess of consideving vanalles fom the lis-
lopical, psychological and social realms when esiimating
costs associaled with low back pain and surgery. Previously,
we dermonstrated that inan oocommelled, nuwcabstic setting,
individuals referred for psychelogical evaluaton have gener-
ally worse Tunclional oulcomes (althaoogh conivalent physio-
legizal outcomes] and higher coss afier low back surgery than
those not referred for these evaluations [3]. This study
guestioned the elfecuiveness of presureical psychological
evalvations amd poiniedly noted et the sampled reports
subimaiied Wy surgeons and ieatment teams often olfered
Imprecise of vague recommendations for presurgery inter-
venhion, Howewer, significantl research in relaned medical
arcay [22-24] incheates that psychological interyenlions,
when rigeronssly, thoughtfolby (ie., theoretically driven) and
specifically conducted, Imprave treatment oulconies and
reduce costs. Fhese Jater findings itmply two key points.
Firsl, consideration amd intervention in the areas of hivlogi-
val, psyecholeuical and soeial fenclioning may iImprove ual-
comes and reduce costs. Second, the qualiry of the
psychoscecial ineerventions is of wimos imporiance for
these hencfits 1o b realized. Clearly, Turther rescarch on
how [0 oplimnze low back surgery oulcomes by means of
implementation of psychological intervention is pecessary.
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A et interesting, and zomewhat surpasing, tnding
from this study was thae the pattern of predicors Tor the
cumpenzation and inedical vosts shiowed vanation. That s,
althorgh hindugical vanmbles provided some medictabiliy
for beah seis ol comts, the pevehobogsicad vanables predicted
medical expenses bener than they did compensalion voss
whercas the opposile was free Tor the sicil vanabies. How
cun these dhtferences be explainl?

First. physiciuns catimate that approximatels 6o of e
lime is allocated wopatients who bave cichen medieally insiy
nificanl sympioms or symploans resaiting T psycholoy
cal dvsfunclion |25] These catd provide an impetus und
srowing 17ond 19 uEe the assesiment and Ilervenhon expwr-
e of psychologint specilically traned tor working in pri-
mary cae setangs (260]0 The coneerns rreatced by ihese
peycholecsis mclude 2venthing friom mwdical ireatmenr
vormpliance w condiomal distress In particelar, depresaen
und amzlely are promenent amceng medical populations, al-
thowgh ey often first manidissl as somali: semploms, Ths
i el loodeny the realily of the phvsical syrproms ar
ty suggest any degree of malingering, I oas, hiveever, o
ach rirwledee the wapoatance of o holistic view of mdrvaduals
an swgeestzd by the Bopsychosocia] mecdel. Thes el
e also apely in the Beld of soinal sureery [12] E0 has
b known Jor neany vears that beliaenoral and psvehologi
cal Tavtors e sisndicant m determining the experience of
parn and the exten o owhizh ir interferes with daily function-
g und emntional well-heing, An onhepedic surgeon we
have worked with often commenied thar for rouny of s
cases, back pain was the secially legitimane "acker” i 8eoess.
ing medicat care when, in fucl less “recepratie” emotional
Factors wene of eygual vr eater climcal imporiance. Again.
he wis notdenying the reativy of the pain of even the hiolog-
cal basis for it, but was simply ackoowledging thal more
needs were heing presented in the office than a siraightlor
ward examination and wearment of the spinul column eculd
meet. En this lighe, trom the presem study it is imetesling
that cepression was the mast polent predictor of medicat
coats bith when congidered singly in the simple bivanale
coreelations and as pan o the regression equaticn. An obvi.
ous conclusion is thal emnettanal factors, nodahly depressinn,
are involved inelevating roedncad costs assnciatad with back
surpery. Clearly, this suggesis consideralion of a spine pa-
tient’s depression helore and aler surgery and the develop-
meal of interventians 1o wedress this issue among soch
patients [27].

Although psychologicul vuriables had some inodest pre-
dicuabrlivy fur the compensanion costs, il wasy the sooial vari-
ables {eduemion and incomue levels. lawyer imvolvement and
prior indostrial chaims’ thae 35 a proup, were m9r: promi-
nent. To analyze this difference. we need to understand the
different nature gl Lhe Gwo costs, Moedical costs consist of
erpenses paid 10 physicians und hospnats for affee visils
and procedures as well as rombersement o patienls for
travel, 1hese socrue ss g result o acioal neatment ol the

patien thar carrics with it sipnificant interpersonal interac-
ticmy with the heulih care provider and sysiem. The nanwe
af Wis interaclion s one of declor-patient and implies a
dueree of collaburation in working tweand a commwn ol
fre. improved health) and inchedes a significant psychioloo-
cul component, Compensation cosls, oo the other hand,
vorver wuge replacerment and, 1t applicablz. a hinal permanegm
disability sctibemen related 1o the tnpiry The nature of
the relanonship bepwesn payer (compensaion system) amd
mavee Lpalicnlr is femons amd often adversarial. 1t is one o
which compeling inwrests are obvigus. CHven this, H iy
infonmative. alillwugh el sorprisine. that the clusier of
varables we huve ermed “sochal” predict compensalion
cosls In short, those workers who imuke more money, have
had prer andusttial elaims tund therelore Tearned how ihe
connpensation svawem werka) have lower education and ch
eainecl the services of o lawyer beline ther surgery are more
hkely W bave higher compensanan costs,

The income variahle s worlh particular mention. Because
amonit of income ol the tme of injury 15 1he st haportant
lacten i deiermiming weekly wage replacement dunng the
conurse of the sreabinend wd eehabalitation, and is ulimatel y
ielated to the dellars recerved a8 areeolt of a disabiliny settle-
mctl, Hs relalionship with tolal compensidion cosls 15 o
same extent aalifactnal, than s, imeeral for the caleulations
oof the sysiem. I sheabd e noted. however, the 1olal compen-
sation cost variable, as assessed in this study, is also d func-
tivn of the length aof time on disabiluy and, i applicable,
the ratal disabilivy seiilement thal 1sdependent on the perma-
aent taal o pesmanent pariial bidy impatrment ruting derer-
witied al MM For cxample. a person with a lareer salary
who is un wage replacement a shorl woount of ime may have
lower costs than @ pacenl with a smaller salary who is on
it Toor an extended period. Given these issoes, we decided
(o investigale what would happen to the secial vaoables
with the infiuence of imcome covaried out of the equarttan,
Thereloe, we calculaled a hisrarchical regression analysis
predicling compensation cests with the elfects of income
coptrolled [held constant). We controlled for imcome: by
meuns ab forcing this variable ime the regression on 1he firs)
siep and then entening the other 11 additional variables as
a hlock on the second swep. The finul regression weights for
the sowciz] variahles did now change, and interpretations re
maired 1he same as with the full moedel, These data suggest
the idemibed prediclors of compensation cosly are valid
and not simply o spurioos functon of ther colinearity with
income. Thos, the importance of the social varigbles 13
maintained when income was held constant within the
regression analysis,

Because men constituted over 30% of the sample and
hecange being male predicted higher 1ol compensation
cosls, we examined the findings for men enly. The men
only reeression closely mirrored that for the averall sample.
When the smple correbations were examined, howevirn a
few Jifferences emerged. In paricular, age arame of injuery,
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depression and referral for & psychelogical evalualion dem-
onslrated  netable  inceeases i their relamiionship with
cOmmpensaton coss compared sath the values obiained for
the ovversll sumple, und thesr rank coder inerms of magmtude
of the correladon changed as welk. That s, age lor men ondy
had the highest correlation; for the onad eroup, i sankad
firth. Depression runked third tor males anly; Tor e (o]
aroiy, iowas sisth, Beferral {or o psycholegical evaluation
vanked fourth for males onty: for the wial group, 0 owas
seventl. On the mhier hard, income shipped from having the
highew correlation for the overall group o o pasilion of
r.ighlh Fizs |||;||:_',¢;nr|]:,.' arud, l_‘|.||'|_1ribi|]g|;.l_ |:|w:,.'t'| o vl v e ns
alsa shipped Iroim a positien of second 1o sixth, Clearly.
ned oy maweh should be made of these chanees becuse
their uhsolule mugniude s oaly notuble. not exoeme. s,
heawever, nteressing thar such cacahles ssoape and e
prassion seerm 1o be important correlates of (otal conpensi-
oo crmsts for men, 11 Bas oflen been peted 1hat men lend 10
express depression with unger, Those whe have worked in
the compensatian syslem may be famhar wih s dynamie
as i1 applies in this particufar setting. The wee variable
may also b impliccaed. As men ape, the work reguired
o many ool labar posilions may hecome ncreasingly
difficuld to perferm ard. consequenily, imore aversive. This
tnay create sipnificant meendve e aveid the work, and re-
ceiving compensaion for an infury dand rexolond surpery)
may provide ome vialle method of dotng this, Add 1 this
depression and the likebhood o compensation costs 6
creasing. For men, these variables are more predictive of
higher comipensutian cosis than income or cven invelving
a lawver i the case Again, (his sugrests thal inferventions
nimed at freating depression way be cseful inreducing com-
pensation cosls.

Crverull, this sty lends credence 1o the impenance of
1he kropsychosocial model as a prediclor of costs among
fow back surgery paticons. The resulong implicanons ars
nal unly that secial and psyebalopgical variables should
be considered along with hialogical factors hul, perhaps
more imporiantly, that interventions he developed Lo mitigue
e newative mpact of poychosocial varishles on reatment
and cost owcomes. (g astete revicwer af 1s paper sug-
gested that many of the statustically sigmifican! predicines of
coats identified inthis paper are nol amenible W presorgical
inlerveniion. Because this is an exploratory sindy, we be-
lieved i1 was ymportant to denbify prediclors ot costs even
if they initinlly appear s immutable. We simply do nel
knew For example. what gspects of male gender or age
account forther relatwnship 1o costs, IEmight weldl be certain
prevchosaocial features of these variables (eog, 1vpe A bebiay-
wr in omen, age-refaled Jeclines in sociul suppesn, 1aher
rhan biclogical fearures, that migh explun their relationship
to costs. Lhese rvpes of psychosocial issues are hkely amena-
e 1o presurgical imiervention.

s also imporian 10 nole 1hat the present bopsyehiso-
cial wndel was upable 1o account Tor 63% and 7% of Lhe

el vuriance in compensation and medeal costs, nespee-
tively. This demonstrates the need for researchers 1o further
imvesbgate and rehine (he specilic predicuve constiroets pre-
sented here and o nvestigale other vpes of polennal
prediciors.
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