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Prediciing Facters of Successful Recovery from Spina! Surgery in
Workers’ Compensation Patients

Heidi Horrom

Objective: To determine factors which can serve as predictors of success in recovery from spinal surgery for
patients who receive Workers™ Compensation:

Study Design: A retrospective study was performed to determiue functionsl and pain status in Workers”
Compensation paticiis receiving fumbar fusion or microdiskectomios.

Summary of Background Data: 55 patients receiving spinal fusion (53%6) or imicrodiskeciomies (47%) periormed
by physicisns in an Orthopaedic Surgery proup practice seting weie-assessed.

Metfiods: Subjects were evaluated pre-surgically and post-surzically using the Oswesiry disability score and Visual
Analogue Scale as outcome measures. Gender, snioking. type of surgery, litigation pending, age. and time elupsed
butween onsel of injury and surgery were compared betwean subjects as predictors of outcome.

Results: Gender and the ivpe of surgery were found to have a significant clfeci in reducing the puin level, while
stnoking and litigation were found to be insignificani. Patietits undergoing microdiskectomics huve a greater
reduction in pain than paticnts underpoing fusions. Male patienis have srester reduction in pain leviel after spinal
surgery than females. The quontitative factors of age end time clapsed beiween injury and surgery were found io be
vnrelated to changes in Oswesiry scores.

Conclusion: Surgery type and gender can serve as outcome predictors for successful recovery from spinal surgery.

However, there are many other factors which should be examined by larger, prospective studies using iiultiple
oufcome measures.

INTRODUCTION

Much research has been conducted which seems to suggest that Workers” Compensation
has a negative efiect on the recovery of patienis from wnrk—susfaincd injuries. It is commonly
assumed that patients who are compensated for work-relaied injury have litile incentive to return
io their previous level of functioning. The term “compensation neurosis” was coined by Rigler
in 1879 to describe the increased rate of disability following railway acecidenis due to previous
introduction of compensation legislation (Grecnough and Fraser 1989). Back painisa
prominent offender, as it is the third leading cause of total work disability (Krousel-Wood ct al.

1994). Studics by Greenough and Fraser concluded that pavment of compensation delays



recovery from low-back injury (1989). TFrederickson et al. (1987), Franklin ¢t al. (1994), and
Leavitt (1992) found similar results. 68% of Workers” Compensation patients in Washington
Staic were still iotally-work cisabled two years aiier spinal tusion. (Franklin ct al. 1994).
Although I caviit iricd to ascertain whether the level of physical exertion, rather than
compensation iiself, accounted for disabilify status. his resegrch delermined that on-the-job
injury does lead (o prolonged disability iime, irrespeciive of the type of job performed.
Carpenter et al. (1996) and Pihlajamaki ct al. (1996) tound that clinical outcome did not
carrespond to radiographically-determined repair success.

However, such results make it possible to oversimplify the problem and to blame poor
recovery from workplace injuries on compensation.alone. Although compensation mav play a
notable role, there are other nonorganic or demographic tactors which may be more indicative of
surgical success.

The paiient’s gender may be a differeniial for assessing successful recovery from spinal
injury. Krouscl-Wood el al. (1994) determined that significantiy more men than women weic
classified as uniit for work. Settlement of compensation claims was found to result in reduced
Oswesiry disability scorcs in women, but noi in men (Greenough and Fraser 1989). Howaver,
Little ct al. (1994) re:ported that female patients had worse post-surgicul results than males

Clinical obscrvations have indicated that smoking contributes to degencraiive dise
diseasc; the rate of post-fusion pscudoarthrosis in smokers is reportedly 1o be 3 to 4 iimes higher
than that of noensmokers (Brown et al. 1983). Silcox cf al. (1995) established a direct
relationship between non-union of the spine following fusign and the presence of systemic

nicotine. Fifiy-six percent of control animals were determined to have solidly fused lumbar
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spines at a critical post-surgical iime; however, those animals receiving nicotine exhibiled no
solid fusions. This model suggusts smoking as an important outcome predictor.

Differences in the type of surgery used mav affect ouicame results. I'usion (with
diskectomy) has demonpsirated a wide range of successtul outcomes in dificring studics, tfrom 11-
95% (Pihlajamaki ef al. 1996). Postoperative failure may occur in 30-40% of cases (Kant et al.
1995). Micindiskectomics appear 10 be successful in as many as 91% (Williams 1973) and 96%
of cases (Goald 1978). Chatterjee et al. (1995) found « higher percentage of satisfactory
ouicome in microdiskectomy patients as compared to diskectomy patients.

Age is another possible predictor. Fredrickson et al. (1987) found that patienis over the
age of 30 rcturn to work less frequently than those under the age of 50. Franklin et al. (1994)
concluded thai poor outcome risk increases by 37% for each 10 year increase in age. However,
Lancourt and Kettelhut (1992) studied 92 non-organic predictors, and although age was defined,
results were not reported or described as statistically significant. Carpenter et al. (1996)
defermined that outcome seote and rate of fusion are not significantly atfected by age.

The objective of this siudy was to examine various demographical and surgical factors
which may contribute to successful recovery-from spinal surgery, namely spinal tiision and
microdiskectomy. These factors were used to determine functional and pain outcome predictors

for Workers” Compensation patients, independent from the actual receipt of compensation.

METHODS
Information was collected from 55 Workers® Compensation paticnts who underwent

either fusion or microdiskectomy between 11/93 and 12/97. All procedures were performed by



physicians in one Orthopaedic Surgery group practice. 53 percent of the paticuts received fusion
and diskectomy or fusion alone, and 47 percent of the paticnis had received microdiskectomy.
Procedures were not of uniform approach. Information was collecied pre-operatively and posi-
operatively at cither 3 months, 6 monihs, or 12 months and laier. The mosi recent available
post-operative data was used for cach patient and the differences in time were separaiely
adjusted for. Post-operative data was avajlable for 40 of the 55 paiicnts (73%).

Demographic. personal and physical, and suigical data were collected. The Oswestry
Low Back Pain Questionnaire (OSW) was used io asscss functional capacity. This
questionnaire, which is completed by the patient, is divided into ten sections dealing with
various aspects of functioning (Fairbanck et al. 1980). The absoluie change in this disability
score from pre- to posi-surgery was used as an outcome measure. The Visual Analogue Score
(VAS) was used to cvalvate pain. The VAS allows the patient to rate their own perception of
their pain on a scale from 0 to 10. A post-operative score of 5 or ahove was uvsed as a negative
cutcome measure.

Factors independently evaluaied included gender, smoking, litigation pending, and
surgery method (fusion vs. microdiskectomy). The quaniitative faciors of age and tiime clapsed
heiween injury and surgery were simultancously measured.

When comparing pic-operaiive with posi-operative Oswesiry and VAS scores, the
standard paired two-sample t-test was performed to deferming siatistically significant
improvement in scores, using the caleulation shown in 'Table 1 (Equation 1). 'This iest was done
for OSW and VAS scores scparately. The diffcrences in pre- and posi-operation scores were

calculated and the Pearson correlation was determined. Simple linear regression was performed,



and the slope coefficient was found. Missing values of OSW and VAS (speciiically, six missing
values ot pre-op OSW, one missing value of posi-op OSW, and one missing value of post-op
VAS) were approximated using simple linear regression (Table 1, Equation 2). In the
subscquend analysis, only OSW scores were used.

To deiermine which factors (gender, smoking, surgery meihod, and litigation pending)
are indicative of successiul recovery from spinal smgery, the data were grouped according 1o
factor levels and checkd for statistically significant differences in the average measure of
success among the groups. Standard, unpaired, iwo-sample t-icsts were used for cach facior
tested. 'The hypothesis shown in Table 1 (Equaiion 3) was used for the faciors to determine
population means of Agey.

The effects of age and time lapsed from injury fo surgery on OSW change weie
calculated simnliancously using the lincar regression shown in Table 1 (Equation 4). The
standard F test was performed io test the significance of the values of the coctficients B, and B.

(Fquation 5).

Table 1. Statisiical Formulas Used in the Apalysis of Worker’s Compensation Data
I t d . where d. s;, and n, arc the sample mean, sample standard devistion, and sample size
5./ ¥ny  of the vecior of difference
2. Aggw. Gyt €
3. H, ., 0wvs. I ey # O, where py and 22y arc population means

4wy By BX + B.X, , where Y is the change in OSW score, and ¥, and X, are age and the time from
injuiy to surgery, respectively.

5. Hy:p,=P.=0 vs. B #00r B, =0




RESULTS

All tabular and graphical results are summarized at the conclusion of this section.
Demogiaphic and surgical siatisties are shown in Table 2.

Because the two measures of improvement, A gy, and Ay, were tound to be positively
associated, as shown in Figure 1, only the Oswestry scores were used in subsequent analvsis.
However, there were 14 missing values of post-operative Oswestry scores, reducing the: data
from 55 to 41 observations (a 75% rate of 1esponse).  Spinal surgery was found to have a
significant effect in reducing the patient’s level of pain and increasing his functioning, as
measured by the Oswesiry and VAS scores.

Because the percentage change in Oswestry Score did not seem {o be nornially
disiribuied, the absolute change in this score was used in the analyses. A normal QQ-Plot
(Quantile plot) and a histogram of A,gy, are shown in Figures 2 and 3, respectively. and show
the adequacy of the normality assumption for this data.

There seems to be a significant difference between male and female patients in the
average reduction of paiu level, as shown hy the p-value in Table 3. According to the mean
values in Table 3 and the disiributions of Ay for males and females shown in Figure 5, male
paiienis appear to have greater reduction in pain level after spinal surgery than do temales.
Figure 4 shows a straight-line patiern which further demonstraies that the corresponding saniples
were taken from normal distributions.

Smoking was not found 1o be a significant outcome predictor in this study. The high p-
value shown in Tablc 3 indicates thal therc is not a statistically significant difference between
smeking and non-smoking patients in the average reduction of pain. Figure 6 doas not illustrate

)



a straight-line patiern; thus the corresponding samples may not have been taken from the same
distribution type. Figure 7 shows the disttibution of change in Oswestry score: for smokers and
non-smokers. Figure 8 shows that the dala for this factor deviated from required normality
assumptions.

Surgery type was found to serve as a possible outcoms predictor. There is a differcnee
shown between patients undergoing microdiskectomies versus those undergoing fusions in the
average reduciion of pain, as calculated by the low p-value shown in Table 3 and by the siraight-
line plot in Figure 9. Mean values (Table 3) and the disiribution plot (Figure 10) further indicatc
that there is a much greater reduction in pain level after surgery for patients undergoing
microdiskectomics as compared to paiients receiving fusions.

Pending litigation did not appear to be a significant outcome predictoi. The large p-
value (Table 3) suggests an insignificant relationship between litigation and outcome. In ihe
average reduction of pain, there was no difference between paticnts with pending and non-
pending litigation. Figure 11 shows the plot of the data scts and Figure 12 shows the
distributions of change in Oswestry score between the two litigation staiuses.

Age and time clapsed from injury to surgery were not found (o have a significant effect
on changes in Oswestry score. The p-value was not significant at the 3% level (Tahle 3b).
Regression was also shown te be insignificani according to the multiple #*daia. Furthermore,
the scatter plots in Figures i3-14 do not show any relation of Ay to age and time between

injury and surgery. respectively.



Table 2. Summasy of Demographic and Surgical Data

GENDER - Male: 65% (36/55) Famale: 35% (19/55)

AGE ' Average: 41.8 years Kange: 24-65 years
SMOKING  Smoker: 55% (30/55)  Nensmoker: 45% (25/55)

CLYTIGAYION  Litigation: 38% (21/55) Na Litigation: 62°% (34/55)
PENDING

SURGERY  Fusion: 53%(29/55)  Microdiskectomy: 47% (26/55)
TIME FROM . dverage: 12.3 months  Range: 1-108 months
INTURY TO-

| SURGERY

TIME POST- - Average: 12.1 months  Runge: 3-27 months
SURGERY

Table 3a. Statistical Data for Defermination of Ouicome

Predictors

t-statistic | p-value I My
FACTORS
Male vs. Female [ 2.399 0.0213 14.4 -1.25
Smokers -0.5681 0.5732 6.5 10.37
vs. Non-smiokers
Micradiskeciomies -3:1549 0.0031 1 20.9
vs., Fusions
Pending vs. Non- -0.3359 0.7388 7 9.3
pending Litigation

Table 3b. Statistical Data for Determining the Kffcct of Age & Time
Elapsed from Injury to Surgery
L

F-statistic 1 n-value B, B,

1.3661 0.2673 0.33 0.53
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FIGURE 1: The relationship between VAS
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FIGURE 3: Distribution cf change in
Oswestiry score between patients
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females vs. males
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Quantiles of the change in OSW for non-smokers

FIGURE 6: The relationship between the
change in Oswestry score for
non-smckers vs. smokers
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IGURE 7:
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# of non-smoking patients

FIGURE 8: Distribution of change in
Oswestry score between
Nonsmokers
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Quantiles of the change in OSW for fusion patients
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FIGURE S: The relationship beiween the
change in Oswestry score for fusion patients
vs. microdiskectomy patients
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FIGURE 10: Distributions of change in
Oswestiry score for fusion and
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FIGURE 11: The relationship between
patients with litigation non-pending and
patients with litigation pending.
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DISCUSSION

There are many factors which influence recavery from spinal surgery independertly from
whetlier or not the patient is reciziving compensation. Gendar and surgery type appear to be
useful outcome prediciors for recovery in Workers’ Compensation patients. The results of the
gender analysis agrec with Little et al (1994). The fact that male patients have greater reduction
in pain level after surgery could be due to clements which have not been accounted for. and
which could independently serve as ouicome prediciors. The level of physicai e¢xertion involved
in the occupation or the violence with which the injury occurred could produce a greater initial
pain level. A greaier initial pain level might cause the relative change in Oswestry score io be
larger than for less severe preliminary pain. Little ei al. (1994) found that patients undergoing
fusion who did well had reported higher initial disability scores, and ihat a lower initial
disability scorc index corrclated negatively with ontecome.  Althongh Leaviit (1992) concluded
that a high level of physical exertion does not singly account for a prolonged disability time, it
could still indirectlv explain the fact that male paticnts have o greater post-suieical pain
reduction, assuming that males are more likely Lo have jobs which involve a greater physical
exeriion.

Kroussel-Wood ct al. (1994) determined that men are morg likelv to be classified as vafit
for work, and although such a work status can be used as a negative outcome measure, it may
also be accounted for by greater physical exertion. Work status and Oswestry scores may not be
positively associated, because pain or functional level does not independently determine
successful return to work. Pihlajamaki ct al. (1996) found that there was no correlation between

rclief of pam and return to work. Other authors disagree about the validity of work status as an

23



outcome measure: Lancourt and Kettelhut (1992) claim that return to work is the sirongest
indicator of success. However, (‘arpf:ntur et al. (1994) note that work data is not a reliable
indication of outcome, as thev are affegted by numerous other factors.

Microdiskecliomies as a predictor of positive outcoing is supporied by siudies which
tound a higher success rate for microdiskeciomics when cqmpared (o macrodiskeciomies.
Although microdiskectomics were compared with [usions in this study, most all of the fusion
surgeries included macrodiskectomy procedures. Alihough Kahanovitz ¢t al. (19%9) deiermined
that the only advantage offered by microdiskcetomy was a shorter hospital stay, (his is not
confirmed by the present study.

An unexpected result of this study is that smoking is not g significant factor in recovery,
as this contradicts mosi litcraturc. However, these results should be taken witii caution becausc
the non-smokers data may not be normal, as Figure ¥ bas shown. The conclusions of this iest
may thus be biased.

Although this study found no relationship heiween litigation and owtcome,
Sanderson ct al. (1993) reports that paticnts involved in compensation claims have higher
Oswestry disability scores. However, they also conclude that :mployment status is a more
acenrate predictor than litigation, becanse employed paiients seeking compensation are shown to
have litile increase in disability over those employed patients not seeking compensaiion.
Bizcause this study did not address employment status, a direei relaiionship befween litigation
and oulcome may not have been obvious. It is also tmportant i0 note thai actual setilement of
compensation litigation does not cffect reporied pain or Oswesiry disability (CGrecnough and

Frascr 1989).



The results of the effect of age also coniradicis some current research (Frederickson et al.
11988], I'ranklin ¢t al.[1994]), but agrees with Carpenter ot al. (1996), who also deiciniined that
age did not correlate with outconic. Whitehursi et al. (unknown year) made the recommendation
that spinal surgery may still be successiul even in the elderly, and that age need not be o deciding
factor.

A lack of association between rime from injury (p surgery and outcome was noi
anticipated. However, in this case, the use of the Oswestry score alone may be misleading,
Return to work may be a more ctfective outcome measure for this factor because a longer time
between injury and surgery could eficet a longer time between surgery and retumn to work,

While this study is useful for identifying gender and surgery type as posi-surgical
outcome predictors in Workeis” Compensation patients, it also confains several Jimitations. The
sample size is comparatively smali, and may thus yicld slightly biased results. The reirospective
study design is restrictive due io incompleie data and rasponse.  Although the Oswestry scalg is
effective for determining post-surgical improvement hased on pain and functioning, it is
complete only if suceess is defined in terms of ihese eriteria alone. However, success is a
product of other measures as well, including return to work and patient satisfaction.

Succcssiul recovery from spinal surgery is a comprehensive goal influenced by many
factors, only one of which is Workers’” Compensation. The present study ideniifies but a few of
the other possible ouicome predictors. Multiple surgeries, number of vertebral levels fused,
surgical approach (anterior, posterior, or posicrolaicral), psychalogical disturbance, and family
and eniploymenti situations may alse be contributive. As such, it may be important to consider

comprehensive treaiment plans which incorporate aspects of these and other factors.
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