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Relationship of Early Magnetic Resonance Imaging for
Work-Related Acute Low Back Pain With Disability and Medical
Utilization Outcomes

Barbara S. Webster, BSPT, PA-C, and Manuel Cifuentes, MD, MPH, ScD

Objective: To examine early magnetic resonance imaging (MRI) utilization
for workers compensation cases with acute, disabling low back pain and
further, to examine low or high propensity to undergo early MRI with
disability duration, medical costs, and surgery. Methods: Two-year fol-
low-up of 3264 cases. Cox regression and generalized linear models were
used to examine the association between both early MRI (first 30 days
postonset) and propensity of belonging to the early MRI group (estimated
by demographic and severity indicators) with outcomes. Results: A total of
21.7% cases had early MRI. After controlling for covariates, cases that had
early MRI and simultaneously had a low propensity to undergo early MRI
were more likely to have worse outcomes. Conclusions: The majority of
cases had no early MRI indications. Results suggest that iatrogenic effects
of early MRI are worse disability and increased medical costs and surgery,
unrelated to severity.

agnetic resonance imaging (MRI) for low back pain (LBP)

may reveal abnormalities that are poorly correlated with
symptoms, with disc herniations found in ~30% of asymptomatic
subjects.!=3 Although studies of lumbar MRI monitoring over time
have shown a progression of degenerative changes, these changes
have not been associated with the subject’s LBP history, and there
is no evidence that some abnormalities (including annular fissures,
herniated discs, and end plate fractures) developed as the result of
acute traumatic injury.*—° The natural history for most patients with
a disc herniation and radiculopathy is for improvement within a
month with conservative management,'? and there is no evidence
that routine imaging should alter treatment decisions or improve
outcomes.!!-13

Numerous evidence-based clinical practice guidelines for the
management of acute LBP recommend that MRI should be reserved
during the first month of care only if “red flag” conditions are
suspected (including cauda equina syndrome, vertebral fracture,
tumor, infection, or serious nonspinal conditions).'#17 Otherwise,
MRI may be considered after 4 to 6 weeks of conservative care in
patients with sciatica with persistent activity limitations and phys-
iologic evidence of neurological dysfunction and only if surgery is
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being considered to provide anatomic definition of a suspected
herniated disc.

Despite the evidence and guideline recommendations, MRIs
are frequently ordered prematurely or without a clear indication.
There is evidence that suggests clinician’s decision to order MRI is
influenced by the presence of sciatica before waiting for natural
resolution to occur.!8 Studies have shown that obtaining MRI could
lead providers to order additional, possibly unnecessary, interven-
tions, including surgery'®-20 and that early MRI (defined as during
the first month of care) is associated with prolonged disability.?!

The use of lumbar MRI increased >300% in a Medicare
population between 1994 and 2005.22 In workers compensation
(WC) populations, there is some evidence that MRIs are ordered
sooner, more frequently, and repeated more often.”

The purpose of this study is to describe the epidemiology
of early MRI diagnostic testing for a WC population with acute,
disabling LBP and to determine whether early MRI leads to
iatrogenic increases in disability duration, medical costs, and
surgery.

METHODS

Study Population

A total of 7210 LBP claims with paid lost time were
identified by body part (multiple trunk, lower back area, disc,
sacrum and coccyx, or lumbar or sacral vertebrae or both) and
nature of injury codes (contusion, hernia, inflammation, rupture,
sprain, strain, or all other cumulative injuries), and filed between
January 1, 2006, and December 31, 2006, were extracted from a
WC data source. Data extracted for each claim included paid
indemnity (ie, wage replacement) and paid medical services with
the associated International Classification of Diseases, 9th revision
(ICD-9) codes.?® The data source represents ~10% of the US
private WC market.

Selection criteria were intended to obtain a homogeneous
sample to exclude those cases with fractures, concurrent injuries, or
diseases (based on ICD-9 codes)?? within the first month from the
date of injury (defined as “onset”) and those with a work-related
LBP claim in the prior year. Initial inclusion criteria selected
claimants with 1 day or more of compensated lost time within the
first 10 days postonset and at least 1 year of job tenure. These
criteria were established to exclude a recurrent or chronic work-
related LBP episode or a condition for which the ordering of an
early MRI might be indicated. Cases that had lumbar surgery before
MRI and those with lump sum settlements (a one-time settlement
made when medical status stabilizes but disability persists) were
also excluded. The final cohort included 3264 cases.

Exposure

Cases in the early MRI exposed group were those who had
MRI within the first 30 days postonset and were identified on the
basis of paid medical bills identified by physician’s Clinical Pro-
cedural Terminology (CPT) codes?* related to lumbar MRIs
(72148, 72149, and 72158). The early MRI group was compared
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with those who did not receive an MRI (“no-MRI group”) during
the 2-year study period.

Outcome Measures

Disability Duration Post-MRI During the First
Disability Episode

Disability duration post-MRI was the time on disability after
the first MRI to the end of the first episode of disability. The first
episode of disability was defined as a period of continuous paid
indemnity (wage replacement for temporary total or temporary
partial lost days) followed by a period of >7 days without an
indemnity payment. The post-MRI disability duration was calcu-
lated as the number of consecutive days of paid indemnity after the
MRI to the date of the last continuous indemnity payment. Disabil-
ity duration post-MRI for the no-MRI group was calculated from
the claim onset to the end of the first disability episode. All
disability durations were truncated at the end of the 2-year study
period.

Total Medical Costs Post-MRI

Medical services were identified using CPT codes, and
medical costs post-MRI were calculated from the time post-MRI to
the end of the 2-year study period. These costs were based on the
paid-to-date medical services total and truncated at the end of the
2-year study period. The medical costs post-MRI for the no-MRI
group were calculated from 14 days postonset to the end of the
study period.

Receipt of Surgery Post-MRI
Cases who underwent surgery within 2 years postonset were
identified by CPT codes related to lumbar surgical procedures. (see

Appendix 1, Supplemental Digital Content, for surgery codes,
http://links.lww.com/JOM/A41).

Time to Surgery Post-MRI

Although not an exposure measure, this was a variable of
interest for descriptive purposes. The time to surgery for the early
MRI group was calculated as the number of days from MRI to the
date of surgery. The time to surgery post-MRI for the no-MRI
group was calculated from 14 days postonset to the end of the study
period.

Covariates

Covariates included age, gender, and job tenure. State of
residence was also included to control for individual jurisdictional
differences related to utilization review and cost containment ef-
forts. To control for injury severity, the following severity indica-
tors were created.

Maximum Severity Pre-MRI

The first severity measure was based on the work by Krause
et al using ICD-9 codes to assign cases into severity groups>> and
modified in a subsequent study.2¢ Up to three ICD-9 diagnostic
codes were extracted for each medical service received pre-MRI
and for 30 days for the no-MRI group (the time period during which
the no-MRI group had the potential to undergo early MRI). The
ICD-9 codes were then used to categorize cases into either a
“more severe” or “less severe” group. Cases were assigned to
the more severe group if they received any medical services with
a more severe ICD-9 code. The diagnoses in the more severe
group included codes associated with herniated disc, spinal
stenosis, sciatica, and possible instability. All remaining cases
were assigned to the less severe group. The diagnoses in the less
severe group included codes associated with degenerative
changes, nonspecific back pain, and miscellaneous diagnoses
(see Appendix 2, Supplemental Digital Content, for severity
code groups, http://links.lww.com/JOM/A41). 26

Early Opioid (Yes/No)

Medical bills for opioid prescriptions received in the first 15
days postonset were identified on the basis of the National Drug
Codes (NDC) (see http://www.fda.gov/cder/ndc/ for National Drug
Codes description), and the variable was used as an indicator of
initial pain intensity.

Morphine Equivalent Amount in the First 15 Days

The morphine equivalent amount (MEA) received in the first
15 days was calculated using a method previously described on the
basis of the number of pills, their strength, and equianalgesic
dose.2¢ This variable was shown to be associated with an increased
risk for prolonged disability, higher medical costs, and undergoing
subsequent surgery.2®

Time on Disability Pre-MRI

Pre-MRI disability was the time on disability up to the time
of the first MRI and was calculated by adding the consecutive days
of paid indemnity. Time on disability pre-MRI for the no-MRI
group was equal to 11 days (the median duration of disability
pre-MRI for the early MRI group [data not shown]).

Average Weekly Medical Costs Pre-MRI

These medical costs were computed by adding the paid cost
of all pre-MRI medical services. For each case, the total pre-MRI
costs were divided by the number of pre-MRI weeks to obtain the
average weekly pre-MRI costs. For the no-MRI group, the first 2
weeks (the mean duration to first early MRI) of medical costs were
averaged to calculate the weekly average pre-MRI medical costs.

Liberty Mutual Research Institute for Safety’s Institu-
tional Review Board approved the study.

General Analytic Approach

Given the observational nature of the study and the study
purpose to assess the use of a diagnostic procedure (early MRI) and
its association with the outcome measures, the study design re-
quired at least two comparable groups with different risks of
developing iatrogenic effects because of their differential exposure
to MRI. The early MRI group was exposed to the risk of iatrogenic
effects in the first month and the other, the no-MRI group, had no
exposure to this risk. The non-exposed group included those pa-
tients who never underwent MRI during the 2-year study period.
The cases that had MRI later on during the study period (ie, after 30
days) were not included in the no-MRI group because they, like the
early MRI group, were exposed to the same risk of iatrogenic
effects but at a later time.

To control for indication bias, a 2-step analytic approach was
followed. First, the propensity of belonging to the early MRI group
(the exposed group) was computed on the basis of demographic and
severity indicators using a logistic regression model. Second, with
the understanding that the use of propensity scores alone does not
guarantee better control of covariates than multivariate regression
models,?7-28 the later were then used to control for residual con-
founding of the covariates.

Figure 1 shows the propensity of belonging to the early MRI
group by exposure. Its distribution for the early MRI group depicted
in Figure 1B suggested a valley between two peaks near the center
of the range, allowing a split of each group into two subgroups
using 0.45 as the cut point. Sensitivity analyses were also
performed with 0.4 and 0.5 as alternative cut points. Each
subgroup had either a high or low propensity of belonging to the
early MRI group.

The expectation was that the low-propensity early MRI
subgroup would have similar covariates to the low-propensity
no-MRI subgroup (and similarly for the high-propensity no-MRI
subgroups), and the high-propensity no-MRI subgroup would have
higher severity indicators than the low-propensity early MRI sub-
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FIGURE 1. A, Propensity score for early MRI among those who did not have early MRI. B, Propensity score for early MRI

among those who had early MRI.

group. It was hypothesized that if taking an early MRI affects the
outcomes, the two low-propensity subgroups would still have
similar covariates but would have different outcomes. If the effect
of early MRI on outcomes is of high magnitude, the outcomes of
the low-propensity early MRI subgroup would be more similar with
the high-propensity early MRI subgroup than with both the no-MRI
subgroups. Alternatively, if early MRI had no effect on the out-
comes, the low-propensity early MRI and the low-propensity no-
MRI subgroups would have similar outcomes, and the outcomes of
the high-propensity no-MRI subgroup would be worse than the
outcomes of the low-propensity early MRI subgroup (and similarly
for the no-MRI subgroups).

As shown in Table 1, because the covariates still varied
between cases after creating the MRI subgroups using the propen-
sity scores, a second step was required using multivariate regression
models to fully control for the residual differences in age, gender,
job tenure, state, and severity indicators. Survival analysis (Cox
proportional hazards model) was used to examine the association
between early MRI and low/high propensity of belonging to the
“early MRI” group with the first episode of disability duration.
Generalized multivariate regression analysis (PROC GENMOD in
SAS 9.2 with the Repeated statement with each case as the subject
to ensure proper standard error in case of clustering) was used to
examine the association between early MRI and low/high propen-
sity of belonging to the early MRI group with the medical costs
post-MRI and receipt of surgery outcomes. Cohort characteristics
were described using univariate statistics.

RESULTS
Of the final cohort of 3264 cases, a total of 21.7% had early
MRI and, on average, the early MRI was taken in the first 2 weeks
(Table 1). Of those who had an early MRI, 18.2% had a repeat MRI

(data not shown). The majority of the cohort was men (69.7%). A
total of 156 (22.0%) of the early MRI cases underwent surgery
post-MRI. The median time to surgery post-MRI for the high-
propensity early MRI subgroup was 139 days and for the low-
propensity early MRI subgroup was 91 days.

Early MRI and No-MRI Group Comparisons

The mean age (41.4 years) and job tenure (7.3 years) were
not significantly different clinically across the two MRI groups
(Table 1), but women were less likely to undergo early MRI (22.9%
vs 31.3%). The early MRI group, when compared with the no-MRI
group, was significantly different with the highest percentage of
early opioid use (38.1% vs 22.2%), highest mean MEA dose
received in the first 15 days (528 vs 341 mg), longest mean first
disability episode after the first MRI (134 vs 23 days), highest mean
medical costs post-MRI, and highest percentage to undergo surgery
(22.0% vs 0.8%).

Low- and High-Propensity Covariate Comparisons

Early MRI Subgroup Comparisons

As also seen in Table 1, the splitting of the early MRI group,
as previously described, resulted in two very different subgroups.
The low-propensity early MRI subgroup, when compared with the
high-propensity early MRI subgroup, were younger, had a shorter
job tenure, included a lower percentage of those who received an
early opioid prescription (23.9% vs 53.4%), had almost half the
mean MEA dose in the first 15 days (322 mg vs 628 mg), had fewer
cases with a high-severity diagnosis pre-MRI (15.0% vs 68.6%),
and the weekly medical cost pre-MRI was lower. A higher percent-
age of the low-propensity early MRI subgroup was women (27.8%
vs 17.6%).

902 © 2010 American College of Occupational and Environmental Medicine
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TABLE 1. Descriptive Demographic, Covariate, and Outcome Statistics
Low Propensity  High Propensity No-MRI Low Propensity  High Propensity Early
No-MRI No-MRI (Total) Early MRI Early MRI MRI
(n = 1618) (n = 243) (n = 1861) (n = 341) (n = 368) (Total)
Mean Median Mean Median Mean Median Mean Median Mean Median Mean Median
Covariate 95% CI 95% CI 95% CI 95% CI 95% CI 95% CI
Age (yr) 40.5 40.0 43.7 43.0 40.9 41.0 41.1 41.0 43.5 43.0 42.2 42.0
(40.0, 41.1) (42.3, 45.0) (40.4, 41.5) (40.1, 41.1) (42.5,44.5) (41.5, 43.0)
Tenure (yr) 6.7 4.0 8.8 5.0 7.0 4.0 7.0 4.0 9.0 6.0 8.0 5.0
(6.4,7.1) (7.6, 9.9) (6.7,7.4) (6.3,7.8) (8.1, 10.0) (7.4, 8.6)
MEA in first 15 d (mg) 273 200 530 300 341 200 322 206 628 344 528 300
(240, 306) (399, 660) (298, 385) (248, 397) (519, 737) (449, 607)
Time to first lumbar 14 14 14 14 14 14 14.4 15.0 14.5 15.0 14.5 15.0
MRI (d) — — — (13.6, 15.2) (13.7,15.3) (13.9, 15.0)
Weekly medical cost 165 97 679 107 232 99 262 393 760 376 570 317
pre-MRI (USS$) (148, 183) (148, 1209) (162, 303) (326, 460) (430, 1090) (407, 732)
Gender (female, %) 33.0 19.8 31.3 27.8 17.6 22.9
Early opioid (%) 18.8 453 222 23.9 53.4 38.1
Maximum severity first 9.7 65.0 15.2 15.0 68.6 56.8
month or before MRI (%)
Outcomes
Duration first disability 19.6 3.0 44.7 10.0 22.9 3.0 113.1 47.5 155.7 65.0 133.6 57.0
episode post-MRI (d) (16.5,22.7) (29.8, 59.5) (19.5, 26.2) (96.8, 129.5) (135.1, 176.3) (120.5, 146.7)
Total medical cost 2468 1053 4851 1487 2779 1090 17862 5932 26301 10411 21921 8052
post-MRI (US$) (2026, 2911) (3116, 6585) (2332, 3227) (14600, 21125) (21279, 31324) (18962, 24880)
Surgery (%) 0.5 2.9 0.8 20.4 23.8 22.0

The disability duration post-MRI for the no-MRI group was defined as the time from the claim onset to the end of the first disability episode, and the medical costs post-MRI
for the no-MRI group were calculated from 14 days postonset to the end of the study period.

No-MRI Subgroup Comparisons

The low-propensity no-MRI subgroup, when compared with
the high-propensity no-MRI subgroup, were younger, had a shorter
job tenure, and included a lower percentage of those who received
an early opioid prescription (18.8% vs 45.3%) and approximately
half the mean MEA dose in the first 15 days (273 mg vs 530 mg).
The low-propensity no-MRI subgroup also had fewer cases in the
low-severity group within the first 30 days (9.7% vs 65.0%) and
more females (33.0% vs 19.8%).

Early MRl and No-MRI Outcome Comparisons

The low-propensity early MRI subgroup had more post-MRI
disability days, higher post-MRI medical costs, and more lumbar
surgery than both the no-MRI subgroups, but less than the high-
propensity early MRI subgroup (Table 1).

Figure 2 shows the unadjusted length of disability curves for
each of the four comparison groups. Both the no-MRI subgroups
had significantly shorter disability duration in comparison with the
two early MRI subgroups. The fully controlled Cox proportional
hazard model (Table 2) estimated a hazard ratio of 3.0 (95%
confidence limit: 2.6, 3.4) for the low-propensity no-MRI subgroup
to go off disability in comparison with the low-propensity early
MRI subgroup. The high-propensity no-MRI subgroup was also
significantly more likely (2.9, 95% confidence limit: 2.3, 3.5) to go
off disability than the low-propensity early MRI subgroup.

The generalized multivariate and fully controlled regression
models that compared medical costs post-MRI (Table 3) and receipt of
surgery (Table 4) show that both the no-MRI subgroups had signifi-
cantly lower medical costs and significantly lower risk to undergo
surgery post-MRI than the low-propensity early MRI subgroup.

© 2010 American College of Occupational and Environmental Medicine

In all three models, the outcomes for the high-propensity
MRI subgroups were not significantly different from the low-
propensity subgroups.

Similar results were obtained using 0.4 and 0.5 as cut
points for the severity subgroups and excluding those who had
repeat MRIs.

DISCUSSION

This study examined the utilization of early MRI diagnostic
testing for a WC population with acute disabling LBP and the
association of the propensity for early MRI use with disability
duration, medical costs, and receipt of surgery post-MRI. The
utilization of early MRI was quite high overall, was done on
average the second week post-onset, and an unexpectedly large
percentage had a repeat MRI. The cases that had an early MRI (both
those in the low- and high-propensity early MRI groups) were more
likely to have prolonged disability, higher medical costs, and
greater utilization of surgery.

If the low-propensity early MRI and no-MRI subgroups had
similar severity indicators and demographic features, it was ex-
pected that both would have similar outcomes as well. Based on the
propensity stratification, almost half of the cases in the low-
propensity early MRI subgroup had similar severity indicators to
the low-propensity no-MRI subgroup, but they had much worse
outcomes even after controlling for demographics and severity.
Both the no-MRI subgroups went off disability 200% (low propen-
sity) and 190% (high propensity) faster than the low-propensity
early MRI subgroup. Medical costs were also dramatically different
and in the same direction. The risk of having surgery for the
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FIGURE 2. Daily proportion of cases on disability by propensity/MRI subgroup.

TABLE 2. Cox Proportional Hazard Model for Time of First
Disability Post-MRI

TABLE 4. Generalized Multivariate Regression Model
Examining the Risk to Undergo Surgery Post-MRI

Hazard
MRI Group P Value Ratio 95% CL*
No MRI (low propensity) <0.0001 3.0 2.6,3.4
No MRI (high propensity) <0.0001 29 23,35
Early MRI (high propensity) 0.0943 1.2 1.0, 1.4
Early MRI (low propensity) 1.0

*CL, confidence limit. Controlled for age, gender, job tenure, pre-MRI medical
costs and disability, days to first MRI, early opioid use and MEA dose, maximum
severity pre-MRI, and state.

TABLE 3. Generalized Multivariate Regression Model
Comparing Post-MRI Medical Expenditures

Difference
MRI Group P Value (USS) 95% CL*
No MRI (low propensity) <0.0001 —13578 —16630, —10526
No MRI (high propensity) <0.0001 —16549 —23874, —9223
Early MRI (high propensity) 0.206 —5010 3961, —12773
Early MRI (low propensity) 0.00

*CL, confidence limit. Controlled for age, gender, job tenure, pre-MRI medical
costs and disability, days to first MRI, early opioid use and MEA dose, maximum
severity pre-MRI, and state.

MRI Group P Value Risk Ratio 95% CL*
No MRI (low propensity) <0.0001 0.03 0.01, 0.05
No MRI (high propensity) <0.0001 0.1 0.05, 0.20
Early MRI (high propensity) 0.1776 0.8 0.53, 1.12
Early MRI (low propensity) 1.0

*CL, confidence limit. Controlled for age, gender, job tenure, pre-MRI medical
costs and disability, days to first MRI, early opioid use and MEA dose, maximum
severity pre-MRI, and state.

no-MRI groups was reduced to 3% and 10% in comparison with the
reference low-propensity early MRI subgroup (100%).

The outcomes for the low-propensity early MRI subgroup
were more similar to the high-propensity early MRI subgroup.
These results indicate that the estimated effect on outcomes from
the early MRI was much larger than the effect derived from the
severity indicators and demographic features. Although premature,
because of the observational nature of the study, it is estimated that
the iatrogenic effect of early MRI could worsen the outcomes much
more than severity in terms of disability and medical costs and was
much larger in terms of the risk of having surgery.

Guideline Noncompliance

The results indicate that, despite the multiple evidence-based
guidelines recommending that early MRI use be reserved only to
diagnose serious conditions requiring immediate intervention and

904 © 2010 American College of Occupational and Environmental Medicine
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then should be reserved for those being considered for surgery for
persistent neurological dysfunction, many clinicians are not follow-
ing them in the WC setting.!#-17 Cabana et al?® suggested a number
of reasons why clinicians do not comply with guidelines, which
included a lack of awareness, familiarity, self-efficacy, or outcome
expectancy, and inertia of previous practice or external barriers. As
suggested by an earlier study, clinicians may have been influenced
by the presence of sciatica,'822 or were unaware of its natural
history to resolve with conservative management, and held the
belief that the presence of radiculopathy indicated a need for early
diagnostic imaging. Clinicians may have also disagreed with evi-
dence-based recommendations, being concerned about litigation—
especially in the WC setting, or questioned their self-efficacy to
manage a potential surgical case.

Also, clinicians may have ignored the guideline recommen-
dations because they believed that patients would be reassured by
the MRI findings. However, a study that randomized acute LBP
patients undergoing early MRI into two groups (one which received
the results within 48 hours and the other in which both clinicians
and patients were blinded to the results) reported that providing
MRI results decreased the patient’s sense of well-being, whereas
the blinded patients had improvement in their general health rating.
The knowledge of the MRI findings also neither changed the
clinical outcome nor provided additional value to the clinical
assessment.!3-30 Although it is unknown what results patients were
given in the current study, prior research suggests that patients with
a low propensity to have a justifiable MRI had worse outcomes
because, at least in part, they were negatively influenced by the
MRI results.

Some clinicians may have responded to patient demands for
MRI.31-32 Little et al3? reported that perceived patient pressure is a
strong independent predictor of clinician’s behavior to order inves-
tigations. Campbell et al®! reported that more than one third of
physicians, when presented with a scenario of a patient with history
of first onset acute nonspecific LBP while doing household chores,
said they would order MRI if the patient was insistent. Conversely,
clinicians may have focused on seeking a biomedical cause for pain
rather than addressing psychosocial issues presented by the patient,
similar to that Ring et al?* found in their study.

A surprising number of cases underwent a repeat MRI during
the study period, but it was beyond the scope of this study to assess
why they were ordered. Clinicians may have been looking for a new
anatomic finding to explain the patient’s persistent pain, but several
studies using MRIs to monitor degenerative changes over time
reported no relation between changes in the person’s LBP and
subsequent MRI findings.> Another possibility is that clinicians
were looking for new findings after a new episode of acute pain.
However, in a study to assess whether minor trauma affects the risk
of developing serious LBP pain and disability, Carragee et al’
reported that the MRIs used to assess acute onset of severe LBP
rarely revealed new clinically significant structural abnormalities.
The study also reported that clinicians treating compensated pa-
tients (both WC and personal injury claims) were more likely to
order MRI sooner, to order MRI to evaluate subsequent LBP
episodes, and to order a second MRI.

latrogenic Effects

The results support earlier studies which suggested that
patients or clinicians or both may misinterpret the presence of
abnormalities, even if clinically unrelated, to be indicative of a
more specific and severe diagnosis. Kilo and Larson3* noted that
clinicians sometimes unintentionally create unfounded fears and
medicalize clinically irrelevant findings that are as harmful as
setting unrealistic expectations. This diagnostic focus may encour-
age the patient to expect a “cure” or complete recovery?> and result
in patient requests for more intensive interventions or a delay in the

initiation of a functional restoration program.3-3¢—3% Other iatro-
genic ill effects include depression that may develop from pro-
longed disability or physical harm or both from potentially unnec-
essary surgery.3439

The finding of an association with increased surgery, even
after adjusting for severity, suggests that clinicians may have
directed their management based on a specific abnormality to which
they attribute the patient’s complaint. The finding also supports
carlier studies that found that an increase in imaging was associated
with an increase in spinal surgery. Jarvik et al'® reported that those
who underwent early MRI were more likely to have surgery than
those who underwent a radiograph, but without an improvement in
outcomes. Two other studies based on Medicare data also reported
an association with MRI and receipt of surgery. Lurie et al?®
reported a correlation between MRI and spinal surgery rates
across different geographic areas in the United States.?? Another
study reported an associated increase in both MRI and surgery
for nonspecific LBP with an increase in the supply of scanners
and that a great number of the MRIs were ordered early in the
course of care.40

One might argue that some clinicians ordered early MRI
because the case was considered to be more severe and surgery was
being considered. However, the median time to surgery (almost 5
months post-MRI for the high-propensity early MRI subgroup and
3 months for the low-propensity early MRI subgroup) suggests that
there were no “red flag” indications to support early MRI, and a
conservative course of management was either initiated or contin-
ued before surgery was eventually performed. It is unknown why
the clinicians rushed to get an MRI and then delayed surgery rather
than following the guidelines to avoid MRI while allowing for the
natural resolution of symptoms. The low-propensity early MRI
subgroup underwent surgery 2 months sooner and tended to have
worse outcomes and than the high-propensity early MRI subgroup,
which is curious given its lower severity indicators. This finding
suggests that the low-propensity early MRI subgroup received
medical services and disability benefits that were the expression of
a stronger iatrogenic effect on this subgroup because, likely, they
were not indicated.

Strengths and Limitations

The study has a number of strengths including the large
sample size representing clinical practice in a wide variety of
practice settings in the United States and almost complete capture
of diagnostic and medical services and disability information
throughout the course of care based on WC administrative data. The
study also provides long-term follow-up to the resolution of the
claim or the end of the 2-year study period or both that has been
missing in some prior studies.

A limitation of the study is that it relied on administrative
data that lacks more precise clinical information, and it could be
argued that the reasons for early MRI are not well captured.
Although the study selection criteria attempted to exclude cases
with an episode of work-related LBP in the prior year, no other
clinical information was available in the administrative data about
the intermittent/recurrent nature of LBP or chronic LBP for which
the ordering MRI might have been indicated and those obtained
in the first 30 days post-onset were, in fact, not “early.” However,
even if the decision for early MRI was justified by circumstances
not captured by prior LBP history, ICD-9 diagnoses, or other
severity indicators, the utilization is still excessively high and far
beyond the small percentage of cases that might have “red flag”
indications to obtain an MRI during the first month of a new LBP
episode.!#-!7 In addition, the utilization is higher than would be
expected for the small percentage of cases for whom surgery would
be indicated.!® The study findings are similar to randomized con-
trolled trials of non-WC—insured LBP patients that found exposure

© 2010 American College of Occupational and Environmental Medicine 905



Webster and Cifuentes

JOEM - Volume 52, Number 9, September 2010

to early MRI increased the risk to have surgery.'®2° Another
potential limitation is the use of ICD-9 codes to group by severity
because of possible under-coding or up-coding,*!' although prior
studies have supported its use and the study design overcontrolled
for a number of severity indicators.26-42:43

Having more precise clinical information would also help in
establishing a direct causal mechanism to link early MRI and
poorer outcomes. It is unknown what explanation the patient was
given regarding the MRI findings, but as Modic et al'* found,
patient’s well-being decreased when imaging results were given. In
addition, it is believed that the study design using the propensity
stratification adds strength to the association that the early MRI that
was not explained by severity and is highly compatible with the
existence of an iatrogenic early MRI effect resulted in worse
outcomes.

Even when the cost of surgery was removed from the
post-MRI medical costs, the significance of the association with
early MRI and medical utilization persisted. This finding supports
the concern that, with improved MRI resolution and the detection of
smaller abnormalities, there is a potential for clinicians to order
additional unnecessary tests and interventions, including surgery.3¢
However, it was beyond the scope of the current study to assess the
association of early MRI with the ordering of additional tests and
other interventions.

CONCLUSION

Although not conclusive, the study findings are compatible
with the iatrogenic effects of early MRI that were not fully ex-
plained by severity or demographics. The majority of cases had no
evidence-based indications for early MRI and, therefore, would
have been more likely to have lost less time from work, would have
incurred fewer medical services, and would have been less likely to
have surgery. These results emphasize the importance of making
providers aware that when a medical procedure, in this case early
MRI, is not indicated, its use provides no benefits, rather worse
outcomes. Gaining a better understanding of why clinicians decide
not to follow evidence-based guidelines could result in improve-
ment of both guideline quality and compliance and better patient
outcomes.
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