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population annually in the United States.”” Approximately
5% of the patients with acute low back pain do not respond
to conservative therapies (e.g., physical therapy, patient ed-
ucation, over-the-counter pain relievers, light exercise) and
experience chronic and disabling pain.” Many of these pa-
tients, particularly injured workers, turn to surgical inter-
vention as a next treatment option.

Approximately 192,000 patients with chronic, intrac-
table back pain undergo spinal fusion each year.!® It is
assumed that surgical fusion can resolve instability of
vertebral bodies and consequently reduce pain and dis-
ability. Whereas a number of lumbar fusion techniques
are used currently, the focus of this study was on pos-
terolateral fusion with and without instrumentation.

Posterolateral lumbar fusion, particularly with instru-
mentation, has been criticized for producing inconsistent
results.>?” For example, Turner et al?” conducted a re-
view of 47 published spinal fusion studies (1966-1991)
and found that the percentage of patients with satisfac-
tory outcomes varied from 16% to 95%, averaging
68%. In a recent study of compensated lumbar fusion
outcomes, most patients reported that their back pain
was worse (67.7%) and their overall quality of life was
worse or no better (55.8%) than before surgery, as mea-
sured at a 2-year follow-up assessment.” Many possible
surgically related explanations for poor lumbar fusion
outcomes have been offered including soft tissue injury
secondary to a protracted operative period; rigorous dis-
section, movement, or breaking of implanted hardware;
increased number of vertebral levels fused; and pseudo-
arthrosis. Presurgical sociodemographic factors includ-
ing older age, litigation, increased number of prior low
back surgeries, increased time of work disability, low
income, compensation, and psychological status also
have been implicated prognostically in poor back sur-
gery outcomes.!375:13:14:20,24.25,2731 Qther potential
reasons for inconsistent lumbar fusion outcomes include
a lack of consensus regarding indications for lumbar fu-
sion,'®!! variations in patient selection protocols and
postsurgical rehabilitation,'* and a lack of a unified cri-
teria for assessing surgical and clinical outcomes in lum-
bar fusion research studies.'®

Given the multiplicity of factors that may influence
recovery from lumbar fusion, it is useful to identify a
model that can integrate relevant variables and guide
research protocols. The authors believe that recovery
processes relative to lumbar fusion are best conceptual-
ized from a biopsychosocial model of illness.?® This
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model posits that biologic, social, and psychological fac-
tors all are implicated in any given state of health or
illness. Alternatively, the biomedical approach suggests
that pathologic physiologic processes are the sole deter-
minants of illness, and therefore that psychological and
social factors are independent of disease and healing pro-
cesses.® If the biopsychosocial model is a valid approach
to conceptualizing recovery from lumbar fusion, it is ex-
pected that social and psychological factors before sur-
gery as well as biologic factors should be predictive of
outcomes.

The basic purpose of this study was to examine presur-
gical correlates and postsurgical outcomes of posterolateral
lumbar fusion in injured workers from Utah. An additional
purpose was to determine whether presurgical variables re-
flective of the biopsychosocial model were useful for pre-
dicting outcomes of posterolateral lumbar fusion.

m Methods

Study Design. This retrospective cohort study consisted of
coding presurgical information documented in patient medical
records and conducting a telephone outcome survey with pa-
tients at least 2 years after their surgeries. The institutional
review boards from the University of Utah Medical School and
the Utah State University approved this study, and the Work-
ers’ Compensation Fund of Utah (WCFU) provided permission
to access patient medical records and contact patients for fol-
low-up evaluation.

Patient Sample. Patients were eligible for inclusion in this
study if they had undergone posterolateral lumbar fusion be-
tween 1990 and 1995, had no presurgical diagnosis of verte-
bral fracture, and were at least 2 years beyond surgery at the
time of follow-up assessment. Patients were identified via cur-
rent procedural terminology (CPT) codes in WCFU databases.
For each of the 185 eligible patients, lumbar fusion resulted
from a verified workplace low back injury and the WCFU sys-
tem covered medical and rehabilitation expenses and lost
wages. Workers covered by federal workers’ compensation sys-
tems and self-insured employers were excluded because of in-
accessible data. The WCFU insures approximately 55% of
Utah workers.

Medical Record Information. Presurgical medical record
data were gathered vig independent and standardized review of
medical chart information and review of WCFU computer da-
tabases. Data abstractors were trained graduate students unin-
volved with the treatment of study patients, who routinely met
with authors to review and resolve coding problems. The so-
ciodemographic variables coded for this study included age at
the time of injury, household income at the time of injury, time
delay from injury to surgery, smoking status at the time of
surgery, current depressive disorder (Diagnostic and Statistical
Manual of Mental Disorders [DSM-IV] major depressive dis-
order, dysthymia, or adjustment disorder with depressed
mood) documented in preoperative medical records, litigation
as defined by patient private lawyer involvement in the com-
pensation case at the time of surgery, number of prior low back
operations, number of vertebral levels to be fused, and a pre-
surgical diagnostic severity score based on independent review
of presurgical radiology reports by three of the authors (A.L.C.,

R.L.S,, J.D.S.). A copy of the presurgical diagnostic severity
measure is included in the Appendix. Preoperative diagnosis
and surgical information (i.e., instrumentation, hospital) also
were coded.

Assessment of Arthrodesis Rates. Arthrodesis was assessed
by a review of the operating surgeon’s postoperative findings
recorded in the patient medical chart. For all patients, the op-
erating surgeons routinely reviewed radiographs and docu-
mented the progression of bone consolidation. The operating
surgeon’s final determination of arthrodesis, based on radio-
graphic imaging findings, was coded as a dichotomous variable
(ves or no). The radiologists’ reports of patient radiographs
were found in the medical chart. These were reviewed indepen-
dently by an orthopedic surgeon (R.L.S.) and occupational
physician (A.L.C.) to verify the surgeon’s accurate interpreta-
tion. The reviewers had no involvement in patient treatment.
The operating surgeon’s final opinion of arthrodesis typically
was determined and documented in the chart at the time of the
patient’s maximal medical improvement, an average of 1.5
years after surgery.

Patient Outcome Survey. An objective outcome instrument,
including an interview script for telephone interviewers, was
created. This instrument included three patient satisfaction
items drawn from a recent study of compensated fusion pa-
tients: quality of life improvement resulting from lumbar fu-
sion, perceived back or leg pain improvement, and satisfaction
with back condition at the time of follow-up evaluation.® Dis-
ability status at follow-up evaluation was assessed by asking
subjects whether they currently were receiving total disability
benefits for their back condition.

The Roland and Morris Back Pain Disability Questionnaire
(DQ), a 24-item self-report measure designed to evaluate dys-
function associated with low back pain, also was used.'®:*® The
Stauffer-Coventry Index was selected as a clinical surgical out-
come measure.>! This index, a widely used measure for assess-
ing low back surgical outcomes,*'-*® was used as an outcome
measure in at least two relatively recent reviews.>*” Designed
for administration after surgery, it consists of four multiple-
choice self-report questions regarding pain reduction, return to
work, limitations of physical activities, and medication usage.
On the basis of their lowest rated category, patients may be
assigned to one of three possible clinical outcome groups: 1)
good (76% to 100% relief in leg and back pain, return to
previous work status, minimal or no restriction of physical
activities, occasional mild analgesics or no analgesics), 2) fair
(26% to 75% relief of leg and back pain, return to lighter work,
moderate restrictions of physical activities, regular use of non-
narcotic analgesics, and 3) poor (0% to 25% relief of leg and
back pain, no return to work after surgery, severe restrictions
of physical activities, occasional or regular use of narcotic
analgesics).

The Short-Form-20 Multidimensional Health Survey (SF-
20),2%23 3 20-item general health survey, was used to assess six
general dimensions of health: 1) physical functioning, 2) role
functioning, 3) social functioning, 4) mental health, §) current
overall health rating, and 6) pain.

Procedures For Outcome Survey. The initial contact with
patients occurred via a patient letter sent to their most recent
address identified in the medical records. This letter, sent to all
the patients who met the inclusion criteria, explained the re-
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search purposes of the study, procedures and assurances of
confidentiality, and a request for their participation. A self-
addressed, stamped card was included so patients could inform
researchers of any changes in address or telephone numbers
and their agreement to participate in the study.

The patients who mailed their cards back were contacted
immediately for the survey. The patients who did return their
cards were sent as many as two additional contact letters re-
questing their participation. If they still did not respond, a
telephone contact was attempted. The survey was completed at
that time if the patient consented verbally. If a patient’s tele-
phone number was different from that listed in existing data-
bases, an attempt was made to locate the patient through call-
ing directory assistance or two Internet search programs: Lycos
and People Find. The telephone outcome surveys were con-
ducted by three graduate students who had no treatment con-
tact with the patients. The interviewers were trained in basic
interviewing skills and provided with a detailed written script
to follow when conducting the survey. All the surveys were
completed in one session approximately 20 to 75 minutes long.
The possibility of winning a drawing of $500 was offered to
patients as an incentive to participate.

B Results

Presurgical Patients and Follow-Up Data
The study cohort included 185 patients who had re-
ceived their surgeries between August 23, 1990 and April
21, 1995. The medical charts of 150 men (81.1%) and
35 women (18.9%) were reviewed. Of this sample, 96%
were white, 3% were Hispanic, and 1% were Native
American. Preoperative diagnoses for the 185 patients
were as follows: disc herniation (68.5%), degenerative
disc disease (50.8%), segmental instability (27.7%),
spondylolisthesis (16.9%), spinal stenosis (20%), and
pseudoarthrosis (3.1%). Multiple presurgical diagnoses
were possible. All the patients had received posterolat-
eral lumbar fusions, and instrumentation had been used
in 83.7% of the patients. Pedicle screw fixation was used
in 91% of instrumented cases. In all, 28 surgeons were
involved in the 185 operations. The overall follow-up
rate for the patient outcome survey was 70% (130/185).
The average time to follow-up assessment was 4.6 years.

A multivariate analysis of variance (MANOVA) com-
paring respondents and nonrespondents on the nine pre-
surgical characteristics was conducted to determine pos-
sible response biases. This analysis, shown in Table 1,
determined that respondents were slightly older and
slightly less likely to smoke than nonrespondents. Be-
cause these differences were very small (see m-squared
values in Table 1), it was assumed that the results from
the outcome survey were not differentially biased on the
basis of assessed presurgical characteristics.

Fusion and Reoperation Rate
The reported arthrodesis rate for the total study sample
was 73% (135/185) and 73.8% (96/130) for the fol-
low-up sample. Arthrodesis rates did not vary among
respondents, as compared with the rates among nonre-
spondents, adding support to the notion that the fol-
low-up sample was not differentially biased in terms of

Table 1. Descriptive Statistics and Comparisons of
Presurgical Medical and Sociodemographic
Characteristics For Respondent vs Nonrespondent
Patients

Means or Proportion

Respondents Nonrespondents

Presurgical Variable (n = 130) (n = 55) P
Age, yrs 38.7 345 0.004* 0.044
Household income at time 420.7 369.8 0.097 0.015
of injury, $
Time delay from injury to 4216 294.9 0.072 0.018
surgery, days
Reported as smoker, % 43.8 60.0 0.045* 0.022
Presurgical diagnosis of 9.0 15.3 0.290 0.006
depression, %
Lawyer involvement in 385 45.5 0.379 0.004
compensation case, %
Prior low back operations, %
No prior 50.8 58.2
1 prior 385 21.3
2 prior 9.2 13
3 or more 1.5 7.3 0.867 0.000
Number of Levels Fused, %
1 level 46.9 49.1
2 level 435 491
3 or more levels 4.6 18 0.589 0.002
Mean imaging severity 7.1 8.0 0.195 0.000
* P < 0.05.

surgical outcomes. The reoperation rate for the fol-
low-up sample was 23.8% (31/130).

Patient Satisfaction ltems
Patient responses to the four patient satisfaction items
are presented in Table 2.

Table 2. Patient Satisfaction Outcomes

Outcome Category Frequency %
Quality of life improvement resulting from
lumbar fusion surgery
Great improvement 37 285
Moderate improvement 28 215
Little improvement 12 9.2
No change n 85
Little worse 7 5.4
Moderately worse 15 115
Much worse 20 15.4
Is your back or leg pain problem better than,
worse than, or what you expected it to
be at this point
Much better 26 200
Somewhat better 25 19.2
What | expected 32 246
Somewhat worse 19 14.6
Much worse 28 215
Satisfaction with back condition as it is right
now
Extremely dissatisfied 24 185
Very dissatisfied 9 6.9
Somewhat dissatisfied 16 12.3
Neutral 26 20.0
Somewhat satisfied 30 23.1
Very satisfied 15 15
Extremely satisfied 10 17
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Table 3. Stauffer-Coventry Index: Subscale Scores and Aggregate Ratings

Pain Relief Employment Status Physical Limitations Medication Usage Overall Index Rating®
Category Frequency % Category Frequency % Category Frequency % Category Frequency % Category Frequency %
Good (76-100% 42 32.3 Good (return to 33 25.4 Good (minimal or 22 16.9 Good (occasional or 57 438  Good 9 6.9
improvement) previous work no restrictions) no use of mild
status) analgesics)
Fair (26-75% 56 43.1 Fair (return to lighter 66 50.8 Fair (moderate 67 51.5 Fair (regular use on 39 300 Fair 56 431
improvement) work) restrictions) nonnarcotic
analgesics)
Poor (0-25% 32 24.6 Poor {no return 31 23.8 Poor (severe 41 31.5 Poor (occasional or 34 26.2  Poor 65 50.0
improvement) to work) restrictions) regular use of
narcotic
analgesics)

Note: Percentages based on follow-up n of 130 patients.
* Final classification based on lowest rated single category.

Disability Status
At follow-up assessment, 25% (32/130) of the follow-up
cohort were totally and permanently disabled.

Roland and Morris Back Pain Disability Questionnaire
Patients obtained a mean score of 11.4 (SD = 6.96), with
a minimum score of 0 and a maximum score of 24. On
the basis of the recommendation from the original arti-
cles, a cutoff of 14 or more points was used to determine
poor outcome.'®!® Consequently, 43.1% of the fol-
low-up group fell into the poor outcome range. This
relatively high percentage of poor outcomes stands in
contrast to the 15% found in the original standardiza-
tion sample of patients with low back pain (nonsurgi-
cal),’®!? suggesting that after surgical fusion, patients in
this sample were more disabled than generally is typical
of patients with low back pain.

Stauffer-Coventry Index
The four subscale values and aggregate ratings for the
Stauffer-Coventry Index are presented in Table 3. The
aggregate ratings show that only 6.9% of the patients
achieved good outcomes, whereas 50% experienced
poor results. However, if averages across subscales were
used to determine total aggregate scores instead of the

lowest rated single category, then the percentage of good
outcomes would be substantially higher (29.6%). This
difference is partly attributable to the fact that many
patients with otherwise good outcomes in terms of re-
turn to work, pain relief, and medication usage still in-
dicated at least moderate physical limitations after sur-
gery, thus relegating them to the fair outcome category.
The authors believe that the aggregate index may under-
represent the number of patients who had an overall
good outcome from lumbar fusion. Nevertheless, the ag-
gregate index was used in subsequent correlational anal-
yses to maintain the reliability and validity associated
with established normative scoring criteria.

Short-Form 20 Multidimensional Health Survey
Table 4 contains the follow-up sample means and stan-
dard deviations for the six SF-20 subscales along with
normative sample means and standard deviations for
medical outpatients, as provided by Stewart and
Ware.?>?3 The follow-up means generally indicate a
trend of overall poorer perceived health among the post-
fusion sample. To further characterize these differences
between the follow-up and normative samples, a stan-
dardized mean difference was calculated for each sub-

Table 4. Descriptive Statistics for the Short-Form 20 (SF-20) Multidimensional Health Survey Subscales

Percentage in Poor Healtht

Follow-up Normative Effect Fusion Normative General
SF-20 Subscale* Mean (SD) Mean (SD)t Size Sample Patientst Populations
Physical functioning (6 items) 46.2 (29.6) 78.5(30.8) —1.05 91 45 22
Role functioning (2 items) 48.3(42.9) 77.5(38.3) —-0.76 66 28 12
Social functioning (1 item) 71.7 (34.1) 87.2(23.6) —0.66 27 9 NA
Mental health index (5 items) 62.7 (22.9) 72.6 (20.2) —0.49 51 31 19
Current health perceptions (5 items) 53.7(21.7) 63.0 (26.8) -0.35 66 52 20
Pain severity (1 item) 57.2(22.7) 31.4(21.7) 0.93 67 29 NA

* Observed range of all scores was 0-100. A high score indicates better health except for pain, where a high score indicates more pain.
t The normative sample consisted of patients presenting to physicians, psychologists, and other mental health providers within health maintenance organizations

(HMOs), multispecialty groups, and solo-fee-for-service groups.

+ Poor health defined as physical and role functioning means one or more limitations; social functioning means limitations much of the time, mental health means
the lowest 19% of the scores in the general population sample (score of 67 or lower; cutoff defined as close as possible to the bottom 20%); health perceptions
means the lowest 20% of the scores in the general population sample (score of 70 or lower); pain means moderate, severe, or very severe pain.

§ General population refers to a random sample of patients selected for telephone administration of the SF-20.22

NA = not available.
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Table 5. Logistic Regression Equation Predicting Disability Status, With Nine Presurgical Variables as Predictors

Variable B P Exp (B) 95% Cl
Age (5-year increments from age 25 years) 0.7823 0.0002 2.1866 (1.45-3.29)
Household income ($100 increments from $0.00) —0.4038 0.0133 0.6678 (0.49-0.92)
Time delay (1-year increments from 0 years) -0.1115 0.5130 0.8945 (0.64-1.25)
Smoking —-0.2262 0.6752 0.7976 (0.28-2.30)
Depression 1.27121 0.1200 3.5684 (0.72-11.74)
Litigation 1.5604 0.0046 4.7608 (1.60-13.99)
Prior low back operations 0.6782 0.0738 1.9703 (0.94-4.14)
Levels fused 1.0739 0.0220 2.9267 (1.17-7.34)
Imaging severity rating (4-point increments from 0) —0.2478 0.3806 0.7805 (0.45-1.36)
Constant —8.0155 0.0004

Exp (B) = estimated odds ratio; Cl = critical interval for exp (B).

scale. Overall, the current sample demonstrated signifi-
cantly lower perceived health status than that of
normative medical patients. This difference was evi-
denced by large (>0.8) to small (~0.2) effect sizes across
a number of diverse health indexes.

Use of Presurgical Variables in Predicting

Patient Outcomes
Tables 5 to 11 show the results of various analyses using
the nine presurgical variables to predict patient out-
comes. Table § depicts the results from a multiple logistic
regression analysis of the presurgical patient variables on
postsurgical disability status. Age, income, time delay
from injury to fusion, and presurgical imaging severity
were recoded from their original continuous form to a
continuous equal-interval form (with a low-point an-
chor). For this analysis, the x* was statistically significant
(47.26; P = 0.00), and four presurgical variables (age,
income, litigation, levels fused) had a Wald value large
enough to achieve statistical significance. The corre-
sponding risk ratios (Expp) for each of the variables also
are presented.

The results from another multiple-logistic regression
predicting the Stauffer-Coventry final outcome classifica-
tions (good or fair vs poor) from the nine-variable pre-
surgical model are presented in Table 6. The x* for this
model was statistically significant (22.48; P = 0.00). Age
and litigation were statistically significant.

The results from a simultaneous-entry, multiple-linear
regression of the nine-variable presurgical model on the
Roland and Morris DQ is presented in Table 7. The
model accounted for a significant amount of variance in
DQ total score. The presurgical variables of age at the
time of surgery, litigation, and prior low back operations
were statistically significant predictors.

Tables 8 to 11 contain the regressions of the nine
presurgical variables on the SF-20 subscales. The regres-
sion models for the SF-20 mental health and current
health perceptions subscales are not presented because
these equations were not statistically significant. The
most consistent predictors across most SF-20 subscales
were prior low back surgeries, income, age at time of
surgery, and litigation. Depression was predictive of the
SF-20 mental health and pain subscale. The number of
vertebral levels fused was predictive of disability status.
Importantly, time delay from injury to fusion, smoking
status at the time of surgery, and diagnostic severity of
presurgical imaging studies were not predictive of any
outcomes assessed in this study.

In summary, the most robust predictors across a mul-
tidimensional array of outcomes were number of prior
low back operations, household income at the time of
injury, age at the time of surgery, and litigation. Presur-
gical depression was predictive of the SF-20 mental
health and pain scales. The number of vertebral levels
fused predicted only postsurgical disability status.

Table 6. Logistic Regression Predicting Stauffer-Coventry Good/Fair vs Poor Categories, With Presurgical Variables as

Predictors

Variable B P Exp (B) 95% ClI
Age (5-year increments from age 25 years) 0.3385 0.0162 1.4028 (1.06-1.85)
Household income ($100 increments from $0.00) —0.1403 0.2082 0.8691 (0.70-1.08)
Time delay (1-year increments from 0 years) 0.1212 0.4340 1.1289 (0.83-1.53)
Smoking —0.0163 0.9675 0.9838 (0.45-2.16)
Depression 0.2422 0.7432 1.2740 (0.30-5.44)
Litigation 0.9957 0.0168 2.7067 (1.20-6.12)
Prior low back operations 0.5046 0.0979 1.6563 (0.91-3.01)
Levels fused 0.0284 0.9339 1.0288 (0.53-2.01)
Imaging severity rating (4-point increments from 0) —0.2027 0.3749 0.8165 (0.52-1.28)

Constant —2.8420 0.0600

Exp (B) = estimated odds ratio; Cl = critical interval for exp (B).
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Table 7. Simultaneous-Entry Multiple Regression:
Predicting the Roland and Morris (DQ) Total Score, With
Presurgical Variables as Predictors

Table 9. Simultaneous-Entry Multiple Regression:
Predicting the Short-Form 20 (SF-20) Role Functioning
Subscale, With Presurgical Variables as Predictors

Coefficients Coefficients

Unstandardized Standardized Unstandardized Standardized

Coefficients Coefficients Coefficients Coefficients

Variable B SE B P Variable B SE B P
Age 0.157 0.066 0.214 0.020 Age —0.948 0.407 —-0.210 0.022
Household income -0.005 0.003 —0.129 0.144 Household income 0.029 0.020 0.125 0.154
Time delay —0.000 0.001 —0.020 0.820 Time delay —0.002 0.007 —0.022 0.800
Smoking ' 1.176 1.209 0.084 0.332 Smoking —4.383 7.430 —-0.051 0.556
Depression 1.681 2.112 0.070 0.428 Depression —15.939 12.986 —-0.108 0.222
Litigation 2.496 1.250 0.175 0.048 Litigation —13.486 7.684 —-0.153 0.082
Prior low back operations 2.028 0.864 0.210 0.021 Prior low back operations —-12.677 5.313 —0.212 0.019
Levels fused 0.297 1.020 0.025 0.77 Levels fused —0.444 6.269 —0.006 0.944
Imaging severity rating —0.204 0.141 —0.128 0.150 Imaging severity rating 0.619 0.866 0.063 0.476
Constant 0.209 4.815 0.966 Constant 120.212 29.604 0.000

SE = standard error; R = .41; P = 0.008.

SE = standard error; R = .41; P = 0.006.

m Discussion

The purpose of this study was to examine presurgical
predictors and outcomes for posterolateral lumbar fu-
sion in injured Utah workers. The authors also sought to
determine whether the biopsychosocial model was a use-
ful approach to predicting outcomes of lumbar fusion.
Follow-up information was gathered for 130 patients
(70%) an average of 5 years after surgery. Reported ar-
throdesis, reoperation, and disability rates for the fol-
low-up sample were 74%, 24%, and 25 %, respectively.
A sizable minority of the patients (41%) thought that
their overall quality of life had not improved or had
worsened as a result of lumbar fusion, and 43 % received
Roland and Morris DQ scores in the “poor” range.
Analysis of the SF-20 health subscales showed that pa-
tients who underwent fusion perceived their health status
as substantially worse than that perceived by medical
patients or general nonpatients.

Table 8. Simultaneous-Entry Multiple Regression:
Predicting the Short-Form 20 (SF-20) Physical Functioning
Subscale, With Presurgical Variables as Predictors

Some of the outcome measures assessed in the current
study can be compared with similar measures used in the
study by Franklin et al.> A comparison of identical pa-
tient satisfaction items across the two studies showed
that whereas a substantial proportion of both subject
samples were dissatisfied with their surgical results, the
Utah sample showed somewhat higher rates of satisfac-
tion than the Washington sample. Overall, the two sam-
ples were quite comparable in terms of gender, average
age at the time of surgery, typical preoperative diagnosis,
and distribution of the vertebral levels fused. However,
they differed in percentage of patients with prior low
back surgeries (Washington = 61% vs Utah = 45%).
Importantly, increased number of prior low back opera-
tions was shown to be a significant predictor of poor
patient outcomes in both studies. Therefore, the better
lumbar fusion outcomes in Utah might be partly because
of fewer patients with prior back surgeries.

Table 10. Simultaneous-Entry Multiple Regression:
Predicting the Short-Form 20 (SF-20) Social Functioning
Subscale, With Presurgical Variables as Predictors

Coefficients Coefficients

Unstandardized Standardized Unstandardized Standardized

Coefficients Coefficients Coefficients Coefficients

Variable B SE B P Variable B SE B P
Age —0.538 0.287 —0.172 0.064 Age —0.685 0.331 —0.191 0.041
Household income 0.018 0.014 0.114 0.204 Household income 0.033 0.016 0.183 0.043
Time delay -0.001 0.005 —0.020 0.825 Time delay 0.002 0.006 0.027 0.760
Smoking —3.776 5.243 —0.063 0.473 Smoking —10.000 6.046 —0.146 0.101
Depression —6.415 9.162 —0.063 0.485 Depression —5.372 10.567 —0.046 0.612
Litigation —9.367 5.421 —0.154 0.087 Litigation —3.342 6.252 —0.048 0.594
Prior low back operations —8.258 3.749 —0.200 0.030 Prior low back operations —8.310 4.323 —0.175 0.057
Levels fused —1.385 4.423 —-0.027 0.755 Levels fused —1.253 5.101 —0.021 0.806
Imaging severity rating 0.404 0.611 0.059 0.510 Imaging severity rating —0.423 0.705 —0.054 0.549
Constant 89.754 20.887 0.000 Constant 118.445 24.088 0.000

SE = standard error; R = .37; P = 0.038.

SE = standard error; R = .36; P = 0.044.
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Table 11. Simultaneous-Entry Multiple Regression:
Predicting the Short-Form 20 (SF-20) Pain Subscale, With
Presurgical Variables as Predictors

Coefficients

Unstandardized Standardized

Coefficients Coefficients

Variable B SE B P
Age 0.149 0.219 0.063 0.496
Household income —0.021 0.011 -0.177 0.049
Time delay —0.005 0.004 -0.115 0.198
Smoking —-3.578 3.996 —0.079 0.372
Depression 15.315 6.984 0.196 0.030
Litigation 4.115 4132 0.089 0.321
Prior low back operations 5.564 2.857 0.177 0.054
Levels fused 0.935 33N 0.024 0.782
Imaging severity rating 0.039 0.466 0.007 0.934
Constant 40.137 15.920 0.013

SE = standard error; R = .37; P = 0.031.

The solid fusion rates also varied, with the Utah sample
having a lower fusion rate (71.9%) than the Washington
sample (84.6%). This finding is difficult to interpret because
the Utah sample had overall better outcomes than the
Washington sample. However, the correlations between
solid fusion and other patient outcomes in the current study
were low (average r = 0.19). Other presurgical variables of
interest in the current study (socioeconomic status, weekly
income, presence of a lawyer, smoking, and diagnostic se-
verity) were not assessed in the Franklin et al® study. It is
plausible that the differences between the two samples in
terms of these other presurgical variables, particularly the
presence of a lawyer and weekly income, or other variables
not included in either study, may further account for out-
come discrepancies.

The current study demonstrated that a number of pa-
tient outcomes could be predicted from presurgical data.
Variables consistently predictive of worse lumbar fusion
outcomes included greater number of prior low back
operations, low household income at the time of injury,
older age at the time of surgery, and lawyer involvement
at the time of surgery. Psychological depression also was
a significant predictor of poor outcomes, but on a less
consistent basis. Prior research has identified older age
and increased number of prior low back operations as
risk factors for poor lumbar fusion outcomes.*'®2* The
deleterious effects of litigation on nonfusion back sur-
gery outcomes have been established,******8 and the cur-
rent study generalizes the predictive import of this vari-
able to posterolateral lumbar fusion. Household income
was shown to be predictive in only one prior nonfusion
back surgery study,® and the present investigation is the
first lumbar fusion study to demonstrate its predictive
utility. Low back pain studies®'” and a nonfusion low
back surgical study?® have shown depression to be a
consistent risk factor for poor outcomes. The present
investigation is one of the first lumbar fusion studies to
demonstrate a correlation between presurgical depres-
sion and worse patient outcomes.

Several hypotheses have been offered to explain why
these constructs predict lumbar fusion outcomes. Older
age, for example, is thought to be associated with more
severe preoperative spinal pathology, and therefore
worse functional lumbar fusion outcomes.>*** How-
ever, this explanation was not supported in the current
study because diagnostic severity was not predictive of
patient outcomes. An alternative explanation maintains
that older persons might lack the biophysical resources
to heal as efficiently as younger persons after lumbar
spine fusion. Individuals near retirement age also might
use their back surgery as a justification for seeking early
retirement, thus becoming psychologically invested in
adopting the disabled role.

In terms of prior back operations, it may be assumed
that multiple prior operations cause increased scar tissue
in the lumbar spine, which results in worse functional
patient outcomes. It also has been suggested that individ-
uals undergoing multiple operations are in poorer phys-
ical condition at surgery, thus impeding rehabilitation
efforts and return to work.'”** A clinical finding from
the current study shows that multiple prior spine opera-
tions often result in increased psychosocial stressors,
which may detract from a patient’s rehabilitation efforts
and exacerbate the risk for poor outcomes.

Lower household income may be a risk factor for
poor outcome simply because it is an indicator of limited
resources available to the patient both before surgery
and during rehabilitation.® Patients with lower incomes
might delay seeking medical care for a back injury, might
not be able to afford optimal rehabilitation, might return
to work prematurely, or might return to the physically
demanding job that initially resulted in their back injury.
Alternatively, people earning a low wage at the time of
injury might have a financial incentive not to return to
work because they may be provided with a similar wage
when on disability.

Patients who hire lawyers may be more invested in
“proving” disability with a secondary motive of winning
a large legal settlement.®® Alternatively, these patients
may have more severe spinal pathologies before surgery,
although this was not the case in the current study. Psy-
chological depression is related to increased stress, and
both factors have been linked to decreased immune sys-
tem function and consequently more prolonged healing
after surgery.?® Individuals experiencing depression also
are less likely to call on social supports or follow a plan
of rehabilitation.® ‘

In general, the biopsychosocial model was supported
by the predictive analyses presented in this article. It ap-
pears that presurgical biologic factors (age, prior low
back operations) and psychosocial factors (lawyer in-
volvement, low household income, depression) are pre-
dictive of outcomes from posterolateral lumbar fusion. It
appears that poor lumbar fusion outcomes could be po-
tentially minimized if selection techniques were used to
identify the patients at highest risk. The current study
identified five such presurgical risk factors that could be
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integrated into a selection and intervention program. For
example, high-risk patients can be educated about their
likelihood for recovery, and in some cases may choose
not to undergo the surgery. Alternatively, patients expe-
riencing depression may wait until their emotional con-
dition improves before undertaking the stresses of sur-
gery. High-risk patients who proceed with surgery might
participate in a more rigorous and closely monitored re-
habilitation. These intervention strategies deserve care-
ful attention in future investigations.

The limitations of this study include its retrospective
and correlational nature. There is a clear need to validate
the current findings via randomized controlled trials in
which nonexperimental variation can be controlled.

. A retrospectwe cohort study examining
al lumbar fusion in compen

sated lumbér fu}'éidri, patients.
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B Appendix

Imaging Study Diagnostic Severity Rating Form

Patient’s I.D. Number

Latest Preoperative Films:

Plain __ CT MRI
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Some readers will remember the refrain of a Vietnam-
era song, which inquired, “When will [we] ever learn?”
Over the past 40 years, a massive literature has accumu-
lated that emphasizes the pschycosocial characteristics
of chronic disability and the poor outcomes in the
chronically disabled from a variety of treatments, in-
cluding surgical and nonsurgical interventions. It
also has been learned that surgical outcomes are far
more predictable when the pathology for the patient’s
symptoms are well established by accurate preopera-
tive diagnosis including clinical history, physical
examination, and confirming imaging studies. Despite
the development of new fusion techniques, the initial
enthusiasm for the technique inevitably has been fol-
lowed by the reality that the new mousetrap is not the
solution to the problem of disability. These collective
observations have been incorporated into predictive risk
models for disability and surgical outcomes that have
been shown to have a high degree of sensitivity and
specificity.

In the current article, “Outcomes of Posterolateral Lum-
bar Fusion in Utah Patients Receiving Workers’ Compen-
sation,” the investigators have used a biopsychosocial
model that incorporates the relevant clinical, and psycho-
logical indicators. Again, this population-based study dem-
onstrates the poor outcomes that ensue from spinal fusion
among compensated workers. Their results confirm prior
studies on the outcomes of lumbar fusion in worker’s com-
pensation patients in Washington State.

The critics will question the retrospective design and
marginal retrieval rate (70%). Others may ask, “Could
the results be improved by better fusion techniques such
as combined anteroposterior fusion?” A more useful
question is this: “How can we better predict the patients
who will have a good result?” The authors have given us
further insights that should permit the development of
better predictive risk models, which can be used by indi-
vidual surgeons trying to give the best care to this com-
plex patient cohort. But the basic question raised by this
study is inescapable: “When will [we] ever learn?”

747



