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Background: Low-value care, defined as care with a lack of benefit, can lead to higher health care costs, inconvenience to patients
and, in some cases, harm to patients. The objectives of this study are to conduct exploratory analyses to understand how frequently
selected low-value tests are ordered, to assess the degree of variation in ordering that exists across regions and practices, and to
identify services that may warrant further investigation and targeted interventions.

Methods: We conducted a population-based retrospective cohort study using administrative health care databases from Ontario to
identify rates of use of the following low-value services between fiscal years 2008/09 and 2012/13: computed tomography (CT) or
magnetic resonance imaging (MRI) after a diagnosis of low back pain, Papanicolaou testing in women less than 21 years of age or
older than 69 years of age and repeated dual-energy X-ray absorptiometry (DEXA) scanning within 2 years of an index scan.
Regional and practice-level rates were calculated. Bivariate analyses were conducted to explore associations between patient factors
and repeat DEXA scans.

Results: Repeated DEXA scans were the most common service (21.0%), whereas cervical cancer screening among women less
than 21 years of age or older than 69 years of age (8.0%) and CT or MRI imaging for low back pain (4.5%) were less common. There
was substantial variation across practices with rates of repeated DEXA scans, ranging from 4.0% to 54.9%, and cervical cancer
screening, ranging from 0.9% to 35.2%. Patients with a high-risk index DEXA were more likely to receive a repeat scan (28.1%) than
those with a baseline (8.9%) or low-risk (8.1%) scan.

Interpretation: There is significant, practice-level variation in the frequency of low-value testing for DEXA scans, back imaging and
cervical cancer screening. There is a particular need for interventions that aim to reduce unnecessary DEXA scans.

ow-value care, defined as care in which there is a lack

of benefit, or in which the benefits are outweighed by

the potential risks, can lead to higher health care costs,
patient inconvenience and, in some cases, harm to patients.!?
There is growing recognition that low-value care is common
in health systems around the world.> The Institute of Medi-
cine estimates that up to 30% of medical care may be classi-
fied as low-value care.!

The Choosing Wisely campaign is a grass roots effort to
address the issue of low-value care that launched in the United
States in 2012.* The campaign, which has been adopted by 18
countries, aims to change practice by harnessing physician
leadership, increasing awareness regarding low-value tests,
procedures and treatments, and by emphasizing the inherent
risks to patients.’ The campaign launched in Canada in 2014,
with 8 specialty societies releasing “top 5” lists of common
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clinical practices that are considered low-value care.” One of
the original specialties to participate was the College of Family
Physicians of Canada, which now endorses 11 evidence-based
Choosing Wisely recommendations.®

The objectives of this study are to conduct exploratory
analyses to understand how frequently selected low-value tests
are ordered, to assess the degree of variation in ordering that
exists across regions and practices.”
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Setting

This study was conducted in Ontario between fiscal years
2008 and 2013. Ontario residents with coverage under the
Ontario Health Insurance Plan (OHIP) were potentially
included in the study. The study period was chosen to get an
estimate of baseline rates of use of low-value care before the
publication of the Choosing Wisely Canada recommenda-
tions in 2014 and 2015.

Study design and data sources

We conducted a retrospective cohort study in Ontario, Canada,
using linked population-based administrative health care data-
bases held at the Institute for Clinical Evaluative Sciences
(ICES). The data sets were linked using unique encoded identifi-
ers and analyzed at ICES. The Registered Persons Database
contains demographic information on all Ontario residents eligi-
ble for the Ontario Health Insurance Plan (OHIP). The OHIP
claims database contains all billing claims made by Ontario phy-
sicians. Client Agency Program Enrolment tables were used to
identify patients rostered to primary care physicians.

We selected 3 Choosing wisely recommendations relevant
to primary care for investigation: imaging for low back pain in
the absence of red flags,®®’ cervical cancer screening for women
under the age of 21 years or more than 69 years of age®®!° and
repeat dual X-ray absorptiometry (DEXA) scans more often
than every 2 years.!? These recommendations were chosen
because we believed them to be commonly ordered in primary
care and accurately measurable from administrative data

through the use of previously published search algorithms.!-15

Cohort selection

The study cohort was selected from Ontario patients with a
valid provincial OHIP number who met eligibility criteria
for 1 or more study recommendation between Apr. 1, 2008,
and Mar. 31, 2013. Drawing from indicator definitions in
the literature,”~'” we developed algorithms using physician
claims and hospital encounter data to identify the cohorts
for each study recommendation. In brief, we selected
patients meeting eligibility criteria for 1 or more cohort:
adults with a diagnosis of low back pain without red flags
from a family physician based on methods developed by
ICES;" women aged 13-21 years or 69-105 years with no

Table 1: Cohort selection criteria
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Recommendation

Denominator

Numerator

Imaging for low back pain

Do not do imaging for lower-back
pain unless red flags are present
(CFPC; CAR; CSS).

Repeat DEXA scans

Do not repeat DEXA scans more

often than every 2 yr (CRA; CANM).

Cervical cancer screening

Do not screen women with
Papanicolaou tests if they are
under 21 years of age or over 69
years of age (CFPC; CAP).

Inclusion criteria: claim for visit to
primary care physician with
diagnosis of low back pain, with
first visit as index date

Exclusions: age < 18 yr or > 105 yr;
red flag medical history up to 5 yr
previous: previous low back pain
diagnoses, certain diagnoses (e.g.,
neoplasms, neurologic diagnoses,
fractures), visits to neurosurgeons
or orthopaedic surgeons, prior
spine-related scans or operations

Inclusion criteria: claim for baseline
or subsequent DEXA scan with
claim date as index date

Exclusions: age < 40 or > 105 yr

Inclusion criteria: women aged < 21
or> 69 yr

Exclusions: age < 13 or > 105 yr;
previous gynecologic cancer
diagnoses; previous hysterectomy;
pregnancy; HIV infection

Patients who meet inclusion criteria
with at least 1 claim for spine CT or
MRI up to 3 mo after index event.

Patients meet inclusion criteria with
at least 1 claim for repeat DEXA
scan within 2 years of index date.

Patients who meet inclusion criteria
with at least 1 claim for cervical
cancer screening with
Papanicolaou test

Note: CANM = Canadian Association of Nuclear Medicine, CAP = Canadian Association of Pathologists, CAR = Canadian Association of
Radiologists, CFPC = College of Family Physicians of Canada, CRA = Canadian Rheumatology Association, CSS = Canadian Spine

Society, DEXA = dual X-ray absorptiometry.
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prior diagnoses of gynecological cancer or hysterectomy
based on a validated algorithm to identify women who
underwent screening for cervical cancer in Ontario;!® or
adults 40 years of age and older who received a DEXA scan
based on billing claims previously described by Jaglal and
colleagues and previously validated.!*!® This cohort repre-
sents women for whom screening for cervical cancer is not
recommended according to both Choosing Wisely Canada
recommendations and Cancer Care Ontario.*’

Covariates

We collected patient age, sex, rurality and neighbourhood
income quintile. For patients in the repeat DEXA scan
cohort, we collected information on the type of index scan
from the fee schedule. A patient’s first DEXA is a “baseline
scan.” Thereafter, patients are classified by risk — patients
with osteoporosis, osteopenia or considered at high risk for
accelerated bone loss on a previous DEXA receive “high-risk
scans” and the remaining patients receive “low-risk scans.”
There are no differences in the amount payable across risk
levels. We determined whether patients had a regular family
physician using enrolment status in the Client Agency Pro-
gram Enrolment tables or a validated billing algorithm. Prac-
tices were defined as billing groups: 3 or more primary care
physicians who submit joint billings to OHIP for reimburse-
ment. We excluded practices with fewer than 3 physicians for
privacy reasons and those with missing demographic variables.
Practices with fewer than 30 patients who met recommenda-
tion eligibility were excluded from analyses for that measure
to avoid practices with small numbers of cases unduly influ-
encing the practice analyses.

Table 1 describes the inclusion and exclusion criteria, fol-
low- up period and outcome definitions for each measure
(Appendix 1 [available at www.cmajopen.ca/content/5/1/E45/
suppl/DC1] contains full cohort definitions).

Outcomes

Our primary outcome was receipt of a potentially low-value
test, which we assessed using OHIP claims. Any cohort mem-
bers with a billing code for a potentially low-value test, as out-
lined by the recommendations, were considered to have an
outcome.

Statistical analyses

We calculated event rates for each measure for all of
Ontario, as well as at the regional and practice levels. Poisson
regression was used to investigate temporal trends among
each recommendation; when overdispersion was detected, a
negative binomial distribution was used instead to obtain
more precise estimates of standard error. Regional variation
was assessed using the coefficient of variation (across Ontar-
io’s 14 Local Health Integration Networks (LHINs) — geo-
graphically organized administrative regions that plan, inte-
grate and fund local health care. We assessed variation in
ordering across primary care practices by comparing unad-
justed event rates for each measure and calculating the coef-
ficient of variation. We considered recommendations that
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Figure 1: Annual rates of use of low-value services during the study
period (A), annual rates of repeat dual-energy X-ray absorptiometry
(DEXA) scans by level of risk during the study period (B) and rates of
repeat DEXA scans by risk level of index scan during all study years (C).
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warranted further investigation to be those with substantial
room for improvement, defined as having a rate of use of
15% or more, which would better lend itself to quality
improvement initiatives designed to reduce frequency of
these low-value tests. Recommendations that met these cri-
teria were explored by identifying potential patient-level
predictors of testing using 2 sample 7 tests and )’ tests,
where appropriate. All statistical analyses were performed
using SAS version 9.4 (SAS Institute).

Ethics approval
Research ethics approval was received from Sunnybrook
Health Sciences Centre, Toronto, Ontario, Canada.

Cohort

Between fiscal years 2008/09 and 2012/13, we selected a
unique cohort of patients who met eligibility criteria for each
Choosing Wisely recommendation: 271 588 patients with low
back pain, 2 229 113 patients with an index DEXA scan, and
7 417 444 women aged less than 21 or more than 69 years
(Appendix 2, available at www.cmajopen.ca/content/5/1/E45/
suppl/DCI, contains diagrams for each cohort and Appendix
3, available at www.cmajopen.ca/content/5/1/E45/suppl/

DCl, describes patient characteristics for each cohort in

2012/13).

Provincial frequency of Choosing Wisely
recommendations

The most prevalent potentially low-value service was repeated
DEXA scanning — 21.0% of patients with an index scan
received a second scan within 2 years. Overall, 8.0% of
women in the cervical cancer screening population received at
least 1 low-value Pap test, with significantly higher screening
rates for women less than 21 years of age than those more
than 69 years of age (10.8% v. 5.0%; p < 0.001). Imaging for
low back pain was the least prevalent service, with 4.5% of
patients receiving computed tomography or magnetic reso-
nance imaging within 3 months of initial diagnosis. During
the study period, the rates of cervical cancer screening
decreased significantly (p = 0.002), whereas there was no sig-
nificant trend in rates of imaging for low back pain (p = 0.071)
or repeat DEXA scans (p = 0.17) (Figure 1).

Variability

Substantial variation in rates of use was seen across LHINSs
(Figure 2). At the regional level, the highest degree of varia-
tion was for low back pain imaging (coefficient of variation =

0.35), which ranged from 2.5% to 8.3% across LHINs. The
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Figure 2: Regional variation in ordering of CW recommendations by Local Health Integration Network. Note: CW = Choosing Wisely; DEXA =

dual energy X-ray absorptiometry.
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rate of repeat DEXA scans ranged from 13.8% to 28.2%
(coefficient of variation = 0.24). The lowest degree of varia-
tion was observed for cervical cancer screening (coefficient of
variation = 0.14), which ranged from 6.6% to 10.4%.

Figure 3 shows the degree of practice-level variation in the
use of low-value testing. Variation was highest for imaging for
low back pain (range 0.8%-32.6%; coefficient of variation =
0.59), followed by repeat DEXA scans (range 4.0%-54.9%;
coefficient of variation = 0.39) and cervical cancer screening
(range 0.9%—35.2%; coefficient of variation = 0.36).

Potential predictors of low-value testing

Repeat DEXA scans were the only potential low-value tests
with substantial room for improvement and, as such, were the
only low-value tests that warranted further investigation into
the potential drivers of overuse. Patients who received a
repeat scan were significantly older (p < 0.001) than those who
did not, and women were more likely than men to receive a
repeat scan (p < 0.001; Table 2). Living in urban or higher
income areas was associated with increased testing rates.
There were significant differences in rates of use across index
scan risk levels: patients who had a high-risk index scan had a
much higher repeat testing rate (28.1%) than patients who
had a baseline (8.7%) or low-risk (8.1%) scan.

The results from this large, retrospective cohort study show
that some low-value tests are more common than others, with
rates of use ranging from 4.5% for low back pain imaging to
21.0% for repeat DEXA scans. We found substantial variabil-
ity in rates of use regardless of the frequency of ordering over-
all, including a 14-fold difference in DEXA ordering and a
40-fold difference in low back pain imaging across practices.
Our findings suggest some potential predictors of ordering
low-value DEXA scans, including female sex, higher neigh-
bourhood income quintile and the risk level of the index scan.

Although the focus of quality improvement initiatives has
predominantly been on misuse and underuse,' there is emerg-
ing research on overuse that offers comparisons for our find-
ings. Among United States Medicare beneficiaries aged 65
years and older, similar frequencies of imaging for low back
pain (4.1%-9.4%) and use of cervical cancer screening (6.4%—
6.9%) have been reported, although rates of repeat DEXA
scans among patients with osteoporosis were lower than in
our study (0.8%-1.0%).!” However, a recent study that exam-
ined temporal ordering trends of Choosing Wisely recom-
mendations in a large US commercial health plan found sub-
stantially higher rates of imaging for low back pain without
red flags (53.7%)."” This discrepancy is likely related to vary-
ing definitions of low-value care, but may also be influenced
by differences in testing practices and populations. Although
previous analyses have examined population-level data and
regional variation, few studies have assessed rates of use at the
level of primary care practices and variability in ordering
across practices. Furthermore, our study includes an entire
population from a single payer, publicly funded system with
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no patient copayments, which is novel because most previous
research on overuse has been done in the US.1617:19

The lower rates of cervical screening and imaging for low
back pain compared with repeat DEXA scans may reflect
increased penetrance of guideline recommendations and
policy changes. The Ontario government amended the fee
schedule to align with the guideline changes made in 2012:%
effective January 2013, cervical cancer screening was not
insured for women less than 21 or more than 70 years of
age.”! Imaging for low back pain has been the subject of sig-
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Figure 3: Practice-level variation in rates of (A) imaging for low back
pain, (B) cervical cancer screening and (C) dual-energy X-ray absop-
tiometry. Each dot represents the rate of use at an individual primary
care practice, and the dashed lines represent the mean rate across
all practices.
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Table 2: Bivariate associations between patient
characteristics and having a repeat DEXA scan within 2
years of a previous scan
No. (%)*
Received Did not receive
repeat DEXA repeat DEXA
Characteristic n=286213 n =308 181 p value
Age, mean 65.2 63.6 < 0.001
(95% Cl) (65.1-65.3) (63.5-65.6)
Sex < 0.001
Female 75 582 (22.8) 256 616 (77.2)
Male 10 631 (17.1) 51 485 (82.9)
Neighbourhood income quintile < 0.001
1 (lowest) 13 151 (20.4) 51 304 (79.6)
2 15 774 (21.2) 58 494 (78.8)
3 16 453 (21.3) 60 681 (78.7)
4 19 054 (22.4) 65 832 (77.6)
5 (highest) 21516 (23.4) 70 464 (76.6)
Rurality < 0.001
Urban 79 983 (22.5) 274 745 (77.5)
Rural 6144 (15.7) 32 867 (84.3)
Index scan risk level < 0.001
Baseline 6596 (8.7) 68 860 (91.3)
scan
Low risk 4030 (8.1) 45 540 (91.9)
scan
High risk 75 587 (28.1) 193 711 (71.9)
scan
Note: Cl = confidence interval, DEXA = dual x-ray absorptiometry.
*Unless otherwise indicated.

nificant quality improvement efforts funded in part by the
provincial government.?? Although it is too early to assess
the longer term impact of these policy changes on ordering
patterns, the likelihood of further improvements in popula-
tion rates for cervical screening and low back pain imaging
seems low.

Limitations

Administrative databases do not provide important clinical
information, such as presence of symptoms or abnormal find-
ings on physical examination that are necessary in determin-
ing appropriateness of ordering tests.” For example, clinical
information not captured may identify patients with an accel-
erated expected rate of bone loss for whom repeat scans may
be appropriate.

Our rate of imaging for low back pain may be underesti-
mated. Because administrative data lack clinical nuance, we
developed an exhaustive list of red flag exclusions for this
cohort to avoid capturing false-positives; however, excluding
higher risk patients may have biased our sample. Earlier liter-
ature has shown that the rate of low back pain scans for red
flag conditions is a minority of overall ordering.*
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We were unable to measure individual physician ordering
behaviour within a practice, and thus are unable to assess the
extent to which an individual physician may skew the results
of the practice. In addition, we cannot determine whether the
ordering physician for the test was the primary care doctor or
a subspecialist, although previous research has shown that
most ordering is done by a family physician.”’ Furthermore,
we were unable to account for factors that may account for
differences in ordering across practices, including decision
support tools associated with an electronic medical record.?

Finally, as we conducted exploratory analyses into potential
predictors, we were unable to assess the adjusted association of
patient, provider, and practice characteristics with low-value
DEXA testing. Provider-level factors, including years since
graduation or practice setting, would be valuable in identifying
potential intervention targets. However, our findings identify
potential predictors that future research may build upon.

Conclusion

In this large, population-based, retrospective study of low-value
services in primary care, we found significant regional and prac-
tice-level variation for all 3 services studied. Although rates of
cervical screening and imaging for low back pain were lower
than expected, significant practice variation was seen, and low-
value DEXA scans were common. The results suggest opportu-
nities for further reducing low-value care in primary care.

Our results have considerable importance for public policy.
The dramatic variation in ordering across practices in a large
jurisdiction like Ontario suggests more work is needed to
understand the drivers of low-value care at the patient, practice
and provider levels.
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