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ABSTRACT

Background

Uncomplicated low back pain is common. Imaging tests rarely identify a treatable cause and lead
to unnecessary healthcare costs, radiation exposure and possible over-diagnosis. In 2012 the
Ontario government announced withdrawal of insurance coverage for imaging tests for

uncomplicated low back pain in Ontario.

Objectives
To measure the impact of the coverage restriction on the ordering of lumbar spine imaging tests in

Ontario by family practitioners and specialists

Methods

We compared the numbers of imaging tests ordered by family practitioners and specialists in the 3
years before and after the policy change in April 2012, linking all claims for lumbar spine X-rays,
single segment MRI of the spine and CT of the lumbar spine in the Ontario Health Insurance
Program (OHIP) with a physician data-base at the Institute for Clinical Evaluative Sciences.
Descriptive statistics were used to summarise triennial and annual numbers of the three imaging
tests and rates of ordering per physician. We used segmented regression analysis of interrupted
time series data to assess and compare changes in rates of monthly test ordering by specialists and

family physicians before and after the policy change.

Results

The annual numbers of lumbar X-ray exams fell from 405200 in the 3 years prior to the policy
change to 318129 in the 3 years after it. Lumbar CT examinations fell from 81285 to 64907 /year,
while single segment MRIs rose slightly from 157801 to 165070/year. In the case of family
practitioners (FP), ordering of lumbar spine X-rays dropped by 0.81 tests/month/FP (P<.0.0001)
after the restriction, from an already declining baseline. Thereafter, ordering remained stable at
1.5 to 2.0 tests/month/FP below baseline. Ordering of lumbar spine X-rays by specialists (SP) was
lower (1.0/month/SP) and unaffected by the restriction. Ordering of lumbar spine CT by FP fell
prior to the restriction, from 0.75 to 0.6 tests/month/FP. The intervention resulted in a further fall

of 0.1 test/month/FP (P<0.0001), followed by a stable ordering rate of 0.5 to 0.6/month/FP. The
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restriction had little impact on ordering of spine CT examinations by SP. Ordering of limited spine
MRI by FP rose from around 0.7 to 1.0 tests/month/FP in the 3 years prior to the restriction, fell by
0.18/month/FP (P<0.0001) shortly after the restriction and started to rise again at a lower rate
than previously. Ordering of limited spine MRI by SP, which had been stable at around
1/month/SP, fell by 0.1/month/SP (P=0.0009) shortly after the restriction and then climbed back

to the pre-intervention levels.

Conclusions
Overall, the restriction in coverage caused a larger decrease in the ordering practices of family
practitioners than specialists and a larger and more sustained reduction in the use of more widely

accessible imaging tests (lumbar spine X-rays and spine CT) than MRI.
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Introduction

Doctors frequently order imaging tests for patients with uncomplicated back pain, despite

evidence that imaging does not improve the quality or outcomes of care in many settings (1, 2).

©CoO~NOUTA,WNPE

10 Over-use of imaging tests adds to health care costs and may expose patients to ionising radiation
with little prospect of benefit and occasional harm (3, 4). Clinical guidelines (5-8), including
‘Choosing Wisely’ campaigns in Canada, and around the world, have identified imaging for

15 uncomplicated low back pain, where no clinical ‘red flags’ are present (trauma, infection,

17 radiculopathy, malignancy), as a low value intervention that should not be performed (9-11).

19 Despite this, conventional radiographs (X-rays), magnetic resonance imaging and computed

21 tomography of the spine continue to be performed in large numbers (3, 12-14).

Changing health professional practice is not simple. There are a wide range of possible
interventions and systematic reviews have documented variable results (15). Some interventions,
27 such as clinical decision support systems, preauthorization and targeted reminders have shown
29 short term success in reducing low back pain imaging utilization, while others such as guideline

31 dissemination have not (15-17).

34 One option available to payers, regulating access to imaging tests through changes in

reimbursement (17, 18), has not been systematically evaluated at a population level. In May 2012,
the Government of Ontario removed reimbursement payment coverage for diagnostic imaging for
39 uncomplicated back pain (19). This study was designed to evaluate the impact of this intervention

41 on the ordering of imaging tests for low back pain in Ontario.
44 Methods

46 In April 2012 the Government of Ontario announced a modification to the Schedule of Benefits for

48 Physician Services under the Health Insurance Act (Box 1)(19, 20).
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Box 1

Computed Tomography (CT) and/or Magnetic Resonance Imaging (MRI) for
Chronic Low Back Pain:

X-ray, CT or MRI studies of the lumbar spine are only eligible for payment when rendered
for low back pain with suspected or known pathology.

Examples include, but are not limited to: infection, tumour, osteoporosis, ankylosing
spondylitis, fracture, inflammatory process, radicular syndrome, and cauda equine
syndrome.

We assessed the impact of the policy change by comparing the numbers of imaging tests ordered
for uncomplicated low back pain (LBP) before and after the restriction. We used the number of

imaging tests ordered for other (non-LBP) indications as a control.

All medically-necessary procedures (including imaging studies) in Ontario are funded by the
Ontario Health Insurance Plan (OHIP). We examined the OHIP schedule of physician benefits to
identify billing codes most likely to be ordered by clinicians for the investigation of LBP. Based on
the available billing codes, we selected lumbar spine radiography, lumbar spine CT and single
segment spine MRI as the most relevant investigations. We retrieved data on the numbers of
these tests that were reimbursed between January 1, 2009 and March 31, 2015 by OHIP. We used
the billing data held at the Institute for Clinical Evaluative Sciences (ICES), which were linked to
information on the ordering physician, including specialty. We included all physicians in our
analyses, divided into two groups: family physicians (FPs) and specialists (SP). To create a control
series of imaging tests that should not have been affected by the policy change, we retrieved data
on several non LBP-related imaging studies: brain CT, brain MRl and whole spine MRI. We decided
to relate the number of imaging tests to the number of physicians, rather than the population
covered, as the intervention being assessed was designed to change physician practice. By
calculating tests ordered on a per-physician basis we were able to compare the intervention’s

impact on the two physician groups.

Overall test ordering was analysed for the three imaging modalities during the three years before

and after the policy change (April 2012). We compared ordering by the different physician groups
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on an annual basis before and after the policy change. We used segmented regression analysis of
interrupted time series data to assess changes in monthly test ordering separately by specialists
and family physicians over 72 consecutive months. We calculated monthly ordering rates for
specialists and FPs by dividing the total number of tests ordered per month by each group by the
total number of physicians who ordered the test at least once during that calendar year. This
method takes into account months where a physician ordered no tests of a given type. We used
the SAS Autoreg procedure to test for autocorrelation via the Durbin-Watson (D-W) statistic.
Correction for autocorrelation was performed where the D-W statistic was significant. The outputs
of the analyses were: secular trends, autocorrelation, the pre-post change in ordering rates and

the pre and post regressions slopes.
RESULTS
Triennial numbers of imaging tests ordered by all physicians

The average annual numbers of tests ordered by all physicians in the three years before and after
the policy change are presented in Figure 1. Following the restriction there were declines in the
numbers of lumbar spine X-rays and CT examinations, but not single segment MRIs, where
numbers rose slightly. In comparison, annual numbers of head CT examinations fell marginally,

while head MRI examinations and whole spine MRI testing rose.

Annual numbers of imaging tests by physician groups: Lumbar X-rays
Family Physicians (FP)

In the first year after the policy change, there was a reduction of 28.7% in the number of lumbar X-
rays ordered, compared to the average ordered annually during the baseline period (2009/10 to
2011/12) (Table 1). The total numbers of X-rays ordered in each year increased by 11.1% in
2013/14 and a further 1.3% in 2014/15, but remained below the baseline rates. When compared
to the baseline period, the average numbers of lumbar X-rays ordered annually by each FP fell by a
proportionally greater amount (-31.9%) in 2012/13, and increased less in subsequent years than
the total number of tests ordered annually. The differences between the changes in overall test
ordering rates and the per physician ordering rates were due to an increase in the number of FPs

ordering lumbar x-rays in 2012/13 and 2013/14, compared to the baseline period.
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Specialists (SP)

Specialists ordered fewer lumbar spine X-rays than FPs, both before and after the policy change, in
part due to the smaller number of specialists ordering tests and also reflective of lower per-
physician ordering rates of SPs compared to FPs (Table 1). The fall in test ordering in the first year
after the policy change was small (6% fall in total X-rays ordered annually and 3.9% fall in tests
ordered per SP), with a small rebound, which essentially took the number of tests back to their

pre-intervention levels (-0.3% difference) at 3 years after policy change.
Annual numbers of imaging tests: Single segment spine MRI
Family Physicians

In the year following the policy change (2012/13), there was a small proportional fall (5.7%) in the
per-FP ordering rate for spine MRIs (9.9 pre v 9.4 post [tests/physician/month]), compared with
the baseline period (2009/10 to 2011/12) (Table 1). However, the total number of single segment
spine MRIs ordered by FPs rose by 0.8%, the result of a 7.2% rise in the number of FPs ordering
this investigation. In 2013/14, and to a lesser extent in 2014/15, there were increases in both the
number of FPs ordering spine MRI and the rate of ordering per FP, resulting in annual numbers of

tests ordered 3 years after the policy change of 15.7% above baseline.
Specialists

At baseline, the (average annual) number of single segment MRIs ordered by SPs was
approximately half the number ordered by FPs (Table 1). However, the ordering rate per physician
group was approximately 10-20% higher among SP compared with FPs. The apparent impact of the
policy change was similar to what was seen with FPs: a transient small decline in the ordering rate
per SP in 2012/13 (-8.0%) against a background of increasing numbers of SPs ordering tests
resulting in an increase in the total annual numbers of tests ordered 2012/13 through 2014/15

(10.3% above baseline).
Annual numbers of imaging tests: Spine CT

Family physicians
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Spine CT use declined rapidly in the year after the restriction. In 2012/13 the number of FPs
ordering the test and the number of tests ordered per FP dropped by 7.5% and 22.9% respectively,
resulting in an overall decrease in the number of spine CTs of 28.7% compared with baseline
(Table 1). Although there was a small rebound increase in number of CTs ordered by FPs in
2013/14 (8.1%), this was not sustained in 2014/15 (-4.1%) and rates remained below the pre-

intervention level (-26%).
Specialists

Both before and after the policy change, SPs as a group ordered about one third of the annual
average number of spine CTs compared with FPs. The baseline test ordering rate per SP was
slightly lower than that of FPs (Table 1). The apparent impact of the policy change was
substantially less than seen in FPs in 2012/13: a 9.1% fall in annual CTs ordered, a 7.7% fall in CTs
ordered per SP and a 1.5% fall in the number of SP ordering the test. These numbers all increased
in 2013/14 although this trend was not sustained in 2014/15 (Table 1). In contrast to FP use, after
three years, annual average spine CT ordered by SPs was slightly (2.7%) higher than baseline

average.
Time series analyses: monthly ordering data

The monthly ordering data on a per physician basis for the three imaging modalities, over 72
consecutive months, are presented in Figures 2 to 4 and the outputs from the interrupted time
series (ITS) analyses are presented in Table 2. The vertical lines in the figures denote the start of
the period of the policy change. The data for the first 2 months after this date have been omitted
from the analyses to improve the stability of the estimates of the slopes before and after

implementation.
Lumbar spine X-rays

Visual inspection of the curves suggests a fairly stable level of ordering of lumbar spine X-rays by
SPs, with no discernable effect of the policy change (Fig 2). This is reflected in the interrupted time
series analyses (ITS), which show no significant slope either before or after the intervention, and
no evidence of a significant fall in ordering as a result of the intervention (Table 2). In contrast,

there was a small (-0.006 tests/physician/month), borderline significant (P=0.047) negative slope
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in test ordering by FPs prior to the policy change, a step decline of around 0.8
test/physician/month (P <0.0001) immediately after the intervention, followed by a small but
statistically significant rebound increase in test ordering (0.010 tests/physician/month, p=.0032),.
Visually, this appears to be levelling off by the end of the follow-up period (Fig 2). As can be seen
from Fig 2, the test ordering rates by FPs 3 years following policy change remained approximately

0.5 tests/month/FP below baseline levels.
Single segment spine MRI

The ITS analyses showed a stable baseline ordering rate by SPs and a small (0.007 tests / physician
/ month) but statistically significant (P<0.0001) upward trend amongst FPs prior to the policy
change (Fig 3 and Table 2). A steep decrease in test ordering was seen at the time of the policy
change for FPs (-0.17/physician/month) and for SPs (-0.10 tests/physician/month) (both were
statistically significant, P < 0.0001 and p = 0.0009, respectively)). After the intervention, the MRI
utilization rate by FPs increased, but at a lower rate than prior to the intervention (0.003
tests/physician/month, p=0.0002); meanwhile, specialist ordering rate was higher than baseline

post intervention (0.002 tests/physician/month, p=0.023).
Spine CT

The ITS analysis revealed small but statistically significant negative slopes in the rates of test
ordering by both SPs (-0.0012 tests/physician/month, p = 0.0007) and FPs (-0.0028
tests/physician/month, p<0.0001) before the policy change. Family physicians had higher ordering
rates than SPs and a downward slope that was approximately double that seen in specialists,
leading to convergence in the rates prior to the policy change (Table 2 and Fig 4). The policy
change resulted in a step change in test ordering by FPs of 0.10 test/physician/month (p<0.0001),
but no significant fall among SPs . Post intervention ordering rates by both SPs and FPs in the 2

years thereafter were stable, small and similar (Table 2).

DISCUSSION

There is general agreement that imaging for uncomplicated low back pain (without clinical

indicators of trauma, infection, malignancy or neurological complications) is unlikely to reveal a
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1

2

2 treatable cause, likely won’t alter patient management and may reveal incidental findings (in the
2 case of MRI and CT) that can lead to further unnecessary and possibly invasive tests (3, 5).

7

8 The Ontario government’s intervention in 2012 had a number of observed effects. These varied by
io physician specialty and the individual imaging test. The most marked and most sustained change
g was the reduction in ordering of lumbar spine X-rays by family physicians. The policy change had
ﬁ: no measurable effect on ordering of X-rays by SPs, whose pre-intervention ordering rates were

ig less than half those of FPs. The reduction in ordering of X-rays by FPs is not trivial. Radiography
g represents over half of Ontario’s spine imaging costs (21). So, the reduction we documented here
;g represents a notable cost decrease. Radiography is also a source of ionizing radiation; Ontarians
21 cumulatively avoided the equivalent of a single person’s natural radiation exposure over 40,000
522% years.

24

gg The decrease in ordering of lumbar spine X-rays may also reflect a decline in ‘lead up’ imaging

% prior to MRI. A recent report found that approximately half of patients undergoing MRI had

ég undergone x-ray or CT before the procedure (21). After the intervention, the decrease in x-ray

g; utilization without a drop in MRI use may reflect a practice change reducing “lead up” imaging—a
33 possible positive result from an imaging appropriateness perspective.

34

gg Importantly, the data we present here show no evidence of large scale switching from ordering
gg lumbar spine X-rays to newer, more expensive imaging tests (CT and MRI); there was an overall
Zg reduction in total imaging tests of around 100,000/year after the policy change.

41

42 In the case of single segment MRI examination of the spine, the policy change was associated with
jj, a short-lived reduction in ordering volumes by both SPs and FPs. But they differed in one

jg important respect. Specialists had a stable and constant level of test ordering prior to the

j; intervention with a shallow ‘recovery’ afterwards. In contrast, FPs had a rising trend in ordering of
gg spine MRI prior to the policy change, which fell to a greater extent than did the SP’s rate and then
g; rose again at about half the pre-intervention rate. This suggests that FP imaging ordering patterns
gj are potentially more responsive to insurance reimbursement policy changes such as that

52 evaluated in our study, than those of SPs.

o

58

59

60
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In the case of spine CT, the policy change appeared to have a smaller impact in ordering, on a
background of decreasing use. CT ordering rates fell prior to the intervention, likely reflecting
substitution by MRI: an increasingly accessible and, in many circumstances, more appropriate test.
The policy change resulted in modest further reductions in ordering followed by small rebounds;
however we suspect that these small rebound increases in CT ordering will not be sustained and

that ordering rates may resume their previous decline.

The overall effects of restricting insurance reimbursement coverage for imaging of uncomplicated
lumbar spine pain were fairly complex. After the policy change, FPs demonstrated a larger
alteration in test ordering practices than did SPs. However, there was evidence in both of these
physician groups of a general movement away from X-rays and CTs and toward single segment
MRI examinations, which has greater sensitivity for a number of treatable pathologies (3). The
greatest difference between the two physician groups was seen with lumbar spine X-rays where
FPs had a substantially higher ordering rate, but had a greater response to the new coverage
policy implementation. This pattern of greater overuse amongst non-specialist practitioners has
been reported previously (12). Specialists may be more familiar with practice guidelines in spine
imaging, more adherent to those guidelines and therefore less likely to show changes in ordering
practice after the policy initiative. However, it is also known that FPs order studies for non-clinical
reasons, including patient demand and fear of litigation (22, 23). It is possible that FPs were aware
of the limited value of lumbar spine imaging in the management of uncomplicated low back pain,
and the removal of insurance coverage helped them reinforce this in discussions with patients.
Finally, in interpreting these data, it is important to note that in many cases spine surgeons require
spine imaging before accepting a patient referral from an FP (84% in one Canadian study (21)). This
emphasizes the importance of FP ordering practices on overall imaging utilization, but also
highlights the difficulty FPs may have imaging “appropriately” when they plan to refer their

patients with low back pain to a specialist in Ontario.

Strengths of the study

The study covered all lumbar spine imaging tests for the entire population of Ontario (over 13

million) for 6 years. The full population coverage means that the results are representative and
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the sample size was large enough, and the duration of follow up long enough, to quantify quite
small changes. Linkage of data to physician characteristics enabled separate study of family
physicians and specialists. We had access to 72 months of data, which provided a stable data-set
for interrupted time series analysis. The latter provided adjustment for underlying trends and
provides good evidence of causality. In other words, we have confidence that the observed

changes were due to the policy intervention.

Limitations of the study

There are two major limitations to acknowledge in our study. Firstly, we cannot be certain that
patients referred for L-spine imaging were being evaluated for symptoms of uncomplicated low
back pain and we cannot identify patients who had ‘red flags’. This limitation is the result of the
fact that clinical indications for imaging referral are not recorded in OHIP billing data and we did
not have access to the details of patient clinical information needed to make a judgment about
“appropriateness” of imaging. Undoubtedly, some imaging studies were done for reasons other
than low back pain. In one prior study performed in Ontario, only 22% of all outpatient spine MRI
requisitions provided “back pain” as the indication for imaging referral (24). This does not
invalidate the results of this study but rather makes it likely that we under-estimated the true

impact of the policy on test ordering in the target patient population.

Undoubtedly, many of the tests ordered during the period of the study were necessary.
Unfortunately, an assessment regarding “appropriateness” of referrals over the course of the
baseline or post policy change periods could not be made on the basis of reimbursement data,
which did not include clinical referral information details. Previous studies, including one in
Ontario, which reviewed the clinical history provided on requests for imaging studies, concluded
that between 28 and 50% of outpatient lumber spine MRIs lack appropriate clinical indications (12,

13, 18).

In conclusion, these data support the proposition that payer clinical policy restrictions can help
modify physician ordering patterns for low back pain imaging. The 2012 Ontario intervention
resulted in a significant decrease in the numbers of imaging tests of the spine performed over

three years in Ontario. This likely represents a trend toward more appropriate imaging, less
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radiation exposure for the population and a cost saving for the payer. While physicians may
continue to order imaging for uncomplicated low back pain to avoid “missing” diagnoses or due to
patient demands, this study demonstrates that policy interventions — even without enforcement
or penalties — may help physicians practice “choose wisely” when it comes to imaging for low back

pain.
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Table 1. Annual utilization by test and grouped specialty

Type of
Imaging | Specialty
Test

FPs
Lumbar
X-ray
Specialists
FPs
Single
segment
spine
MRI
Specialists
FPs
Spine CT
Specialists

Measure

Total tests per year
Tests ordered per
phys

Phys ordering test

Total tests per year
Tests ordered per
phys

Phys ordering test

Total tests per year
Tests ordered per
phys

Phys ordering test
Total tests per year
Tests ordered per
phys

Phys ordering test
Total tests per year
Tests ordered per
phys

Phys ordering test
Total tests per year
Tests ordered per
phys

Phys ordering test

Baseline
average
(2009/10 -
2011/12)

342,949

314
10,924
62,251

12.6
4,956
90,890

9.9
9,116
43,574

11.8
3,702
60,966

7.9
7,728
20,319

6.3
3,229

2012/13
244,352

214
11,426
58,540

12.1
4,850
91,640

9.4
9,774
43,738

10.8
4,040
43,467

6.1
7,147
18,472

5.8
3,179

%
change
from
baseline

-28.7

-31.9
4.6
-6.0

-3.9
-2.1
0.8

-5.7
7.2
0.4

-8.0
9.1
-28.7

-22.9
-7.5
9.1

-7.7
-1.5
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2013/14
271,439

23.1
11,755
61,927

12.4
4,977
103,369

10.2
10,181
47,225

11.2
4,204
46,975

6.4
7,370
20,900

6.3
3,292

%
change
from
prev yr

11.1

8.0
2.9
5.8

3.1
2.6
12.8

8.3
4.2
8.0

3.8
4.1
8.1

4.8
3.1
13.1

9.3
3.6

2014/15
275,082

23.7
11,626
62,049

12.5
4,949
105,155

10.3
10,250
48,072

11.4
4,223
45,047

6.3
7,147
20,866

6.5
3,212

%

change
from
prev yr

13

2.5
-1.1
0.2

0.8
-0.6
1.7

1.0
0.7
1.8

13
0.5
-4.1

-1.1
-3.0
-0.2

2.3
-2.4

%
change
from
baseline

-19.8

-24.7
6.4
-0.3

-0.2
-0.1
15.7

3.2
12.4
10.3

-3.3
141
-26.1

-20.1
-7.5
2.7

3.2
-0.5
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Table 2. Durbin-Watson statistic and regression parameter estimates after correcting for autoregression

where appropriate

Time Effect of Post-intervention
Physici DW (overel searlen intervention slope
ysician trend
Type of test specialty statistic )
estimate | p-value | estimate | p-value | estimate | p-value
Lumbar and FP 2.2041 -0.006 | 0.0467 -0.813 | <.0001 | 0.00964 | 0.0032
lumbosacral x-ray
Specialist 2.522 | -0.0019 | 0.1158 -0.003 | 0.9423 | 0.00105 | 0.4644
FP 2.231| 0.0067 | <.0001 -0.175 | <.0001 | 0.00343 | 0.0002
Limited spine MRI
Specialist 2.2941 0.0009 | 0.3588 -0.102 | 0.0009 | 0.00224 | 0.0233
FP 1.584 | -0.0028 | <.0001 -0.099 | <.0001 0.0001 | 0.9053
Spine CT
Specialist 2.091 | -0.0012 | 0.0007 -0.01 | 0.3775 0.0014 | 0.0452
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Figure 1. Total imaging utilization in Ontario, Canada, 3 years before
and after April 1, 2012
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Fig 2
Figure 2. Number of lumbar x-rays ordered per physician, by month,
all physicians ordering the test during the year included
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Figure 3. Number of single segment spine MRIs ordered per physician,
by month, all physicians ordering the test during the year included
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Fig 4
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Figure 4. Number of spine CTs ordered per physician, by month,
all physicians ordering the test during the year included
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