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» More than a third of all adults

Abstract with no identified indication
Objective To assess the effectiveness of a Choosing Wisely Canada (CWC) for testing in their charts had
initiative to improve thyroid-stimulating hormone (TSH) test ordering for at least 1 TSH test during the 2
patients with no identified indication for this test. years of observation. The authors
found a decrease in tests with no
Design Retrospective parallel cohort study using routinely collected electronic identified indication in practices
medical record (EMR) data. The CWC initiative included supporting primary care participating in the CWC initiative,

when compared with practices not
participating. Less than 5% of TSH
test results were out of the normal
range in both groups.

leads in each participating family health team, providing education on better
test ordering, and allowing adaptation appropriate to each local context.

Setting Toronto, Ont, and surrounding areas.
» There appears to be overuse of
Participants Family physicians contributing EMR data to the University of TSH testing in primary care practices

Toronto Practice-Based Research Network and their patients aged 18 or older. in Ontario. The CWC initiative was
effective in reducing apparently

inappropriate TSH testing.

Main outcome measures Proportion of adult patients with a TSH test done in . .
Although a cost-effective analysis

a 2-year period (2016 to 2017) in the absence of EMR data with an indication
X . X was not performed, the authors
for TSH testing; proportion of TSH test results in the normal range for those estimate that as a result of such
patients; and change in the rate of TSH screening in sites participating in the interventions approximately $1.5
CWC initiative compared with sites not participating. million per year could be saved on
this single laboratory test in Ontario.
Results A total of 150 944 patients (51.7% of studied adults) had no identified
indication for TSH testing; 33.4% of those patients were seen by physicians in
the family health teams participating in the CWC initiative. Overall, 351% of all
patients with no identified indication had at least 1 TSH test between January
1,2016, and December 31, 2017. The 119 physicians participating in the CWC
initiative decreased their monthly rate of testing by 0.23% from 2016 to 2017,
a relative reduction of 13.2%. The 233 physicians not participating decreased
testing by 0.04%, a relative reduction of 1.8%. The monthly difference between
the 2 groups was 0.19% (95% Cl -0.02 to -0.35 P=.03), a relative difference of
11.4%. The TSH testing decreased for almost all CWC patient subgroups. More
than 95% of patients tested in both groups had TSH results in the normal range.

Conclusion This study found high rates of TSH testing without identified

indications in the practices studied. A CWC initiative implemented in primary
care was effective in reducing TSH testing.
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» Il n’est pas recommandé de
procéder au dépistage systématique
de troubles thyroidiens chez des
adultes asymptomatiques, étant
donné l'absence de données
étayant ses bienfaits. Choisir avec
soin Canada (CSC) a mis en ceuvre
une initiative visant a améliorer les
pratiques de prescription du dosage
de la thyréostimuline (TSH) pour
des patients ne présentant aucune
indication. Cette étude compare

les résultats de 4 équipes de santé
familiale participant a Uinitiative
avec les résultats d’équipes

non participantes.

» Plus du tiers de tous les adultes
sans indication identifiée dans
leur dossier avaient subi 1 dosage
de la TSH durant les 2 années
d’observation. Les auteurs

ont observe, dans les équipes
participant a linitiative de CSC, une
diminution des tests non indiqués,
par rapport aux pratiques dans les
équipes non participantes. Moins
de 5% des résultats du dosage de
la TSH ne se situaient pas dans la
normale, et ce, dans les 2 groupes.

» ILsemble qu'ily ait une
surutilisation du dosage de la TSH
dans les équipes de soins primaires
en Ontario. Linitiative de CSC

s'est réveélée efficace pour réduire
les tests de la TSH apparemment
inappropriés. Méme si une analyse
de la rentabilité n’a pas été
effectuée, les auteurs estiment

que grace a de telles interventions,
il serait possible d’économiser
environ 1,5 million de dollars par
année en dépenses pour cette seule
analyse en laboratoire en Ontario.

Une campagne de Choisir
avec soin et la reduction
de lutilisation excessive
du dosage thyroidien

Etude de cohorte rétrospective paralléle
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Résumé

Objectif Evaluer l'efficacité d’une initiative de Choisir avec soin Canada (SC) dans le but
d’améliorer les pratiques de prescription du dosage de la thyréostimuline (TSH) pour des
patients ne présentant aucune indication identifiée.

Type d’étude Etude de cohorte rétrospective paralléle a partir de données recueillies
systématiquement dans les dossiers médicaux électroniques (DME). L'initiative de CSC
comportait de soutenir les dirigeants des soins primaires dans chacune des équipes de
santé familiale participante, en les informant sur les meilleures pratiques de prescription
de tests et en tenant compte d’adaptations appropriées a chaque contexte local.

Contexte Toronto (Ontario) et les environs.

Participants Les médecins de famille contribuant des données de DME au Réseau de
recherche axée sur la pratique de ['Université de Toronto, et leurs patients de 18 ans et plus.

Principaux paramétres a l'étude La proportion de patients adultes qui ont subi un
dosage de la TSH durant une période de 2 ans (2016 et 2017) sans qu'il y ait de données
dans le DME démontrant une indication de subir un tel test; la proportion de résultats du
dosage de la TSH se situant dans la normale chez ces patients; et les changements dans
les taux de tests de dépistage prescrits dans les équipes participant a l'initiative de CSC
par rapport a ceux des équipes non participantes.

Résultats Dans le cas de 150944 patients (51,7% des sujets adultes), il n'y avait pas
d’indication identifiée de subir un dosage de la TSH; 33,4% de ces patients étaient vus par
des médecins des équipes de santé familiale participant a linitiative de CSC. Dans l'ensemble,
35,1% de tous les patients sans indication identifiée avaient subi au moins 1 dosage de la TSH
entre le 1° janvier 2016 et le 31 décembre 2017. Dans le cas des 119 médecins qui participaient
a linitiative de CSC, le taux mensuel de dosages a diminué de 0,23% de 2016 a 2017, donc

une réduction relative de 13,2%. Chez les 233 médecins non participants, le taux de dosages

a baissé de 0,04%, soit une réduction relative de 1,8%. La différence mensuelle entre les

2 groupes se situait a 0,19% (IC a 95% de -0,02 a -0,35; p=,03), notamment une différence
relative de 11,4 %. Les dosages de la TSH ont diminué pour presque tous les sous-groupes de
patients visés par linitiative de CSC. Dans les 2 groupes, les résultats du dosage de la TSH se
situaient dans la normale chez plus de 95% des patients.

Conclusion Cette étude a fait valoir des taux élevés de dosages de la TSH sans indication
dans les équipes examinées. Une initiative de CSC en soins primaires a été efficace pour
réduire les dosages de la TSH.
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adults for thyroid disorders is not recommended,

as there is no evidence that this is beneficial.!?
Through Choosing Wisely Canada (CWC), the College of
Family Physicians of Canada advises against ordering
thyroid function tests in asymptomatic patients.?

The recommended test for the detection of hypothy-
roidism or hyperthyroidism is a thyroid-stimulating hor-
mone (TSH) assay.* In one Ontario-based report, this
test accounted for the second-highest laboratory costs
after microbiology cultures.®* Owing to concerns about
overuse, TSH testing was removed from the standard
Ontario laboratory requisition in 2012 as a routine test
request option.®

There is considerable variation in and overuse of
laboratory tests including TSH testing.”” More recently,
a study in 2 family practices in or near Toronto, Ont,
found significant rates of overuse, demonstrating that
22.4% (95% CI 16.9% to 28.8%) of TSH tests did not con-
form with ordering guidelines.!®

Six family health teams (FHTs) in Toronto recently
undertook an initiative to promote the adoption of
CWC recommendations in their clinical settings. Family
health teams are organized interdisciplinary primary
care teams; the leadership team usually includes a med-
ical director or equivalent, and there are opportunities
to communicate and promote best practices among col-
leagues in the FHT.!' Ordering of TSH testing was an
agreed-upon target to be addressed as a component of
the CWC initiative.'?

The aim of this study was to assess the effectiveness
of the CWC TSH test ordering improvement initiative.
We estimated the proportion of patients who had a TSH
test done with no identified indication for testing and the
proportion of normal test results for those patients. We
compared the change in the rate of TSH testing without
identified indication in sites participating in the CWC ini-
tiative with the change in sites not participating.

Population—based screening of asymptomatic

— Methods —

We conducted a retrospective parallel cohort analysis
to study the effect of the initiative to reduce TSH test-
ing for patients without identified indications. We fol-
lowed the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) recommenda-
tions to report the results.!3

The CWC recommendation targeted was “Don’t
order thyroid function tests in asymptomatic patients.”
Supported through the Adopting Research to Improve
Care (ARTIC) program,'* this initiative included the follow-
ing elements: hiring a central program manager; support-
ing primary care leads at each FHT; providing education
on better ordering; allowing adaptation, change ideas,
and implementation appropriate to each team’s context;
and providing information on rates of TSH ordering over

time and comparisons with peers in collaboration with a
large community-based laboratory. Information on ele-
ments of the CWC ARTIC initiative and an example of a
laboratory report are available from CFPlus.* The initia-
tive was initiated in March 2016 and lasted for 2 years.
Information on laboratory testing rates was provided to
each consenting family physician every 3 months; the ini-
tial report was provided in April 2017.

Six FHTs in the Toronto area participated in the
ARTIC CWC initiative. These were a convenience sam-
ple of FHTs associated with a 6-hospital-based collab-
orative (the Joint Centres for Transformative Health Care
Innovations)'® that expressed interest after discussions
in October 2014. Each hospital had a large FHT affiliated
with it, and all FHTs joined the initiative.

We used routinely collected clinical electronic medi-
cal record (EMR) data from the University of Toronto
Practice-Based Research Network (UTOPIAN) Data Safe
Haven's; UTOPIAN receives regularly updated EMR
records from more than 400 family physicians affiliated
with the University of Toronto Department of Family and
Community Medicine and contributes to the Canadian
Primary Care Sentinel Surveillance Network.!” Consenting
family physicians and other primary care providers con-
tribute de-identified EMR data to the UTOPIAN repository;
patients can opt out if they choose to do so.!7®

The UTOPIAN Data Safe Haven included data for 4 of
the 6 FHTs participating in the CWC initiative, and these
data are reported here. Data from all other sites contrib-
uting to UTOPIAN were included for comparison. The
geographic distribution of sites contributing to UTOPIAN
can be found online."

We used data on TSH testing from January 1, 2016, to
December 31, 2017, and data on patient characteristics
dating back to January 1, 2010. Education and dissemi-
nation activities were provided as part of the ARTIC proj-
ect in 2016, while information on laboratory testing was
provided in 2017. There were thus a number of activi-
ties occurring during a 2-year period; we used January 1,
2017, as an estimated midpoint for the intervention. We
calculated monthly rates of TSH testing (number of TSH
test results present divided by number of patients meet-
ing cohort criteria) during the 2 years of interest.

Data from EMRs are observational and therefore
include information about the health of patients, the
processes of care, and ways care providers enter data
in the record.?® The CWC initiative might have resulted
in changes in physician recording of symptoms and con-
ditions considered appropriate for TSH testing, which
would have resulted in a change in the proportion of

*Information on elements of the Choosing Wisely Canada initiative,
an example of a laboratory report, details of the electronic medical
record search criteria, and subgroup analyses are available from
www.cfp.ca. Go to the full text of the article online and click on the
CFPlus tab.
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TSH testing in the CWC cohorts unrelated to patient fac-
tors. We used a retrospective approach and excluded any
patient with any TSH-related issues as of December 31,
2017. If there were any changes related to differences in
recording, these would therefore not affect the analysis.

Eligible patients were 18 years of age or older as
of January 1, 2016. Patients had at least 2 visits with
their family physician between January 1, 2010, and
December 31, 2017, with at least 1 visit during the 2
years of interest for thyroid testing (2016 to 2017).

We searched the records for indications to test for
TSH at any time in the past 7 years, starting from January
1, 2010. These indications included a diagnosis of thy-
roid disease (hyperthyroid, hypothyroid, thyroid cancer)
in the EMR or at least 1 prescription for thyroid replace-
ment therapy. Other indications for testing included
prescriptions for amiodarone or lithium and current or
recent pregnancy or infertility.! The data did not allow
for differentiation between tests done for screening and
tests based on clinical suspicion of thyroid dysfunction
during clinical encounters. However, we attempted to
further isolate tests done for clinical suspicion of thyroid
dysfunction in our sample by searching for diagnoses of
anxiety, tachycardia, fatigue, insomnia, abnormal weight
gain, hair loss, or galactorrhea.! Supplemental mate-
rial available from CFPlus* provides information on the
EMR search criteria used for exclusions.

Once all patients with an identified indication for TSH
testing were excluded, the remaining patients were con-
sidered to have had no clear indication for TSH testing.

We analyzed clinical cofactors that could be associ-
ated with a higher prevalence of thyroid disorders. The
prevalence of thyroid disorders is greater in the pres-
ence of autoimmune conditions; we included the most
common condition, rheumatoid arthritis, as a cofac-
tor.! We also examined conditions for which TSH test-
ing might be indicated such as dementia, depression,
and obesity.! We report levels of comorbidity, as they are
associated with increased health care use; we included
the 8 conditions validated by the Canadian Primary Care
Sentinel Surveillance Network: diabetes, hypertension,
depression, dementia, chronic obstructive pulmonary
disease, osteoarthritis, epilepsy, and Parkinson disease.?!

Statistical methods

All statistical analyses were conducted using SAS soft-
ware, version 9.4. A random-effects logistic regression
was fitted to compare the 2 cohorts. Population-level
adjusted estimates were derived using multivariate
logistic regression. An exchangeable correlation struc-
ture was used for correlation in TSH testing among
patients belonging to the same FHT. We used an inter-
rupted time-series analysis with a stepwise function??
for monthly TSH testing during the 2 years of interest;
January 1, 2017, was the point of intervention, as the
groups had been formed, they had met several times,

and the initiative had been implemented at all sites.
The monthly rate of TSH testing in the 2 cohorts was
adjusted for patients’ age and sex.

We calculated differences in testing between 2016 and
2017 by patient characteristics for the 2 groups and com-
pared the differences. We compared patient characteristics
known to be associated with greater prevalence of thyroid
disorders or increased health care use: age, sex, number of
encounters in past 2 years, number of comorbidities, and
presence of dementia, obesity, and rheumatoid arthritis.

We calculated the proportions of patients with normal
and out-of-range TSH results for the most recent TSH
test. We excluded TSH results that were not plausible
(@above 150 mIU/L).

This study was reviewed and approved by the
Research Ethics Board at the North York General
Hospital in Ontario. All participating primary care pro-
viders have provided written informed consent for the
collection and analysis of their EMR data.

— Results —

A flow diagram for the generation of the cohort is shown
in Figure 1. A total of 150944 patients in the practices
of 352 physicians met the inclusion criteria.

There were 50351 patients (33.4% of all patients meet-
ing inclusion criteria) in the practices of 119 physicians
included in the CWC initiative. Patient and physician charac-
teristics for the 2 groups are shown on Table 1. Physicians
participating in the CWC initiative had a greater proportion
of female patients, a lower proportion of patients with 10
or more clinical encounters, and a greater proportion of
patients with none of the assessed comorbidities.

We found 52934 patients (35.1% of all patients) with
no identified indication for TSH testing who had at least
1 test done in the 2-year period.

Characteristics of patients who had at least 1 TSH test
done are shown in Table 2. The percentage of patients
tested was greater in women, in patients with a condi-
tion of interest, for those with more encounters, and for
those with more comorbidities.

Figure 2 provides the adjusted monthly rate of TSH test-
ing before and after January 1, 2017, and 95% confidence
intervals. In 2016, 2.17% (95% CI 1.96% to 2.24%) of patients
in the group that was not part of the CWC initiative were
tested each month, and 1.74% (95% CI 1.58% to 1.89%) of
patients in the CWC group were tested monthly. There was
an absolute decrease of 0.04% (95% CI -0.18% to 0.11%,
P=.62) in the rate of monthly testing after January 1, 2017, in
the practices that were not participating in the CWC initiative,
a relative reduction of 1.8%. The decrease in the practices
participating in the CWC initiative was 0.23% (95% CI -0.13%
to -0.23%, P=.0001), a relative reduction of 13.2%. Monthly
testing in the CWC group decreased by 0.19% (95% CI -0.02 to
-0.35, P=.03) more than in the non-CWC group; the relative
difference between the change in the 2 groups was 11.4%.
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Figure 1. Generation of the cohort of adult patients without an identified indication for thyroid testing

« Total no. of patients in the UTOPIAN database as of December 31, 2017: 548 533

« Patients with fewer than 2 visits (2010-2017) or with no visit during 2016-2017:
excluded 191 488 patients

- Patients younger than 18 y of age as of January 1, 2016: excluded 65 294 patients

« Patients with thyroid disease or taking thyroid medication: excluded 138 453 patients

« Patients taking lithium or amiodarone: excluded 329 patients

« Patients with other possible indications for thyroid testing (pregnancy, fatigue, etc):
excluded 2025 patients

€C€E€EECCKC

UTOPIAN—University of Toronto Practice-Based Research Network.

Table 1. Patient and provider characteristics for groups participating or not participating in the CWC initiative

PARTICIPATING IN CWC INITIATIVE*

NO, N (%) YES, N (%) TOTAL, N

Patient characteristics
Patients 100593 (100.0) 50351 (100.0) 150 944
Age,y

+ 18-30 21330 (21.2) 10329 (20.5) 31659

+ 31-40 14881 (14.8) 7762 (15.4) 22643

+ 41-50 18242 (18.1) 9738 (19.3) 27980

+51-60 20595 (20.5) 9578 (19.0) 30173

+61-70 13872 (13.8) 6865 (13.6) 20737

+71-80 7487 (7.4) 3634 (7.2) 11121

+>81 4186 (4.2) 2445 (4.9) 6631
Sex

* Missing 8 (0.0) 3(0.0) 11

- Female 47578 (47.3) 27176 (54.0) 74754

- Male 53007 (52.7) 23172 (46.0) 76179
Depression

* No 91240 (90.7) 45247 (89.9) 136487

* Yes 9353 (9.3) 5104 (10.1) 14457
Dementia

* No 98865 (98.3) 49095 (97.5) 147960

* Yes 1728 (1.7) 1256 (2.5) 2984
Rheumatoid arthritis

* No 100062(99.5) 50027 (99.4) 150089

* Yes 531 (0.5) 324 (0.6) 855

Table 1 continued on page e492
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Table 1 continued from page 491

PARTICIPATING IN CWC INITIATIVE*

NO, N (%)

Encounters

«1-4 43640 (43.4)

+5-9 29056 (28.9)

+>10 27897 (27.7)
Comorbiditiest

-0 61049 (60.7)

-1 24606 (24.5)

<2 10407 (10.4)

-3 3520 (3.5)

e 24 1011 (1.0)
Obesity

* No 77946 (77.5)

* Yes 22647 (22.5)

Provider characteristics

Physicians 233 (100.0)
Provider sex
* Female 125 (53.6)
+ Male 108 (46.4)
Provider age, y
« Missing 23(9.9)
* 29-45 84 (36.1)
* 46-60 76 (32.6)
+ 261 50 (21.5)
Years in practice
* Missing 3(1.3)
+1-10 50 (21.5)
+11-20 47 (20.2)
- 21-30 55 (23.6)
+ 231 78 (33.5)

CWC—Choosing Wisely Canada.

*Some percentages do not add to 100% owing to rounding.

YES, N (%) TOTAL, N

25375 (50.4) 69015
14964 (29.7) 44020
10012 (19.9) 37909
32584 (64.7) 93633
11866 (23.6) 36472
4264 (8.5) 14671
1290 (2.6) 4810
347 (0.7) 1358
39731 (78.9) 117677
10620 (21.1) 33267
119 (100.0) 352
78 (65.6) 203

41 (34.5) 149

6 (5.0) 29

54 (45.4) 138

38 (31.9) 114

21 (17.6) 71

0(0.0) 3

28 (23.5) 78

40 (33.6) 87

17 (14.3) 72

34 (28.6) 112

*Comorbidities include hypertension, diabetes, depression, osteoarthritis, dementia, chronic obstructive pulmonary disease, Parkinson disease, and epilepsy.

Results for subgroup analyses by patient char-
acteristics of changes in mean monthly rates of test-
ing between 2016 and 2017 are shown in Figure 3;
detailed results are shown as a supplementary table
available from CFPlus.* There were statistically signifi-
cant decreases in almost all categories for patients of
physicians participating in the CWC initiative. This was
not the case in the non-CWC group; the only statistically
significant decrease was for patients with dementia.

Table 3 provides information on TSH ranges. More
than 95% of tests were within the normal range.

— Discussion —

More than a third of all adults with no identified indi-
cation for testing in their charts had at least 1 TSH test

during the 2 years of observation. We found a decrease
in tests with no identified indication in practices partici-
pating in the CWC initiative, when compared with prac-
tices not participating. Less than 5% of TSH test results
were out of the normal range in both groups.

The annual incidence of thyroid dysfunction has been
found to be less than 1%.% In a meta-analysis, this was
0.39%—0.4% for women and 0.09% for men.?* The rate of
testing without an identified indication in our study was
35.1% over 2 years, or 17.5% per year. There is likely
room to reduce TSH testing; this could be explored by
identifying reasons testing was chosen as well as the
value of testing for different indications.

Dissemination of guidelines and evidence-based
recommendations (eg, mailing out information) with-
out additional change-management activities has been
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found to be ineffective or of limited effectiveness in
changing practice.?>?¢ Some of the variation in uptake
might be explained by variation in the quality of evi-
dence upon which guidelines are based.?” According

Table 2. Testing of TSH levels by patient characteristics
during the 2-year interval of interest for providers who
did or did not participate in the CWC initiative

NOT PARTICIPATING IN
CWC INITIATIVE, N (%)
WITH TSH TEST RESULT*

PARTICIPATING IN CWC
INITIATIVE, N (%) WITH

CHARACTERISTICS TSH TEST RESULT*

Patients with 35 780 (35.6) 17154 (34.1)
TSH test results
Age group, y
- 18-30 4662 (21.9) 2411 (23.3)
+ 31-40 4215 (28.3) 2313 (29.8)
* 41-50 6713 (36.8) 3403 (34.9)
+ 51-60 7968 (38.7) 3545 (37.0)
+61-70 6285 (45.3) 2884 (42.0)
+71-80 3769 (50.3) 1641 (45.2)
+>81 2168 (51.8) 957 (39.1)
Sex
+ Missing 0 (0.0) 0 (0.0)
- Female 20536 (43.2) 10988 (40.4)
- Male 15244 (28.8) 6166 (26.6)
Depression
* No 31524 (34.6) 14820 (32.8)
* Yes 4256 (45.5) 2334 (45.7)
Dementia
* No 34799 (35.2) 16664 (33.9)
* Yes 981 (56.8) 490 (39.0)
Rheumatoid
arthritis
* No 35510 (35.5) 17005 (34.0)
* Yes 270 (50.8) 149 (46.0)
Encounters
c1-4 9558 (21.9) 6019 (23.7)
+5-9 11690 (40.2) 6065 (40.5)
+ 210 14532 (52.1) 5070 (50.6)
Comorbidities’
-0 17636 (28.9) 9542 (29.3)
1 10284 (41.8) 4728 (39.8)
+2 5307 (51.0) 2034 (47.7)
3 1951 (55.4) 648 (50.2)
>4 602 (59.5) 202 (58.2)
Obesity
* No 25638 (32.9) 12768 (32.1)
* Yes 10142 (44.8) 4386 (41.3)

CWC—Choosing Wisely Canada, TSH—thyroid-stimulating hormone.
*Proportion of patients within the category with TSH test results.

*Comorbidities include hypertension, diabetes, depression, osteoar-
thritis, dementia, chronic obstructive pulmonary disease, Parkinson
disease, and epilepsy.

to Rogers’ theory of diffusion of innovations, uptake is
greater if a change is actively promoted by local opin-
ion leaders; is compatible with values of adopters; is not
overly complex; and if local adaptation is allowed.?® The
ARTIC project deliberately focused on local physician
leadership and allowed local customization after agree-
ment on general aims. There was financial and opera-
tional support at each site for local leaders, as well as
ongoing communication and shared learning between
champions at different sites, consistent with recom-
mendations and principles of a Learning Healthcare
System.?*3! Supplementary material available from
CFPlus* describes activities done for the CWC program.

Although feedback on TSH ordering compared with
peers was provided as part of the project, we could not
estimate the effect of this component, as the start of
feedback was delayed owing to administrative and oper-
ational issues. As a result, feedback was only available
more than midway through the project, with the first
report sent to physicians in April 2017. Audit and feed-
back has been found to result in a 4.3% improvement
(interquartile range 0.5% to 16%)%; it is possible that the
reduction in TSH for the group exposed to the interven-
tion would have been greater if feedback on laboratory
testing had been available earlier.

Screening of TSH levels might be driven by some
factors beyond a physician’s direct control, including
patient demand*; thus eliminating screening entirely
might be unrealistic. Nonetheless, this project success-
fully and rapidly lowered the rate of TSH testing for
patients with no identified indication.

While we did not study the cost-effectiveness of
this intervention, about 18% of all adults in this project
received a TSH test that could have been unnecessar-
ily ordered in a 2-year period. The groups implement-
ing CWC recommendations decreased their rate of TSH
screening by 11% more than groups not implementing
these recommendations. Ontario’s adult population is
about 10 million people; a TSH test costs about $14 in
Ontario.'® The biannual costs of testing 18% of adults can
be estimated as $25 million. An 11% decrease attributed
to supporting locally contextualized change-management
efforts would save the province approximately $3 million
in costs every 2 years for this single laboratory test. This
would potentially cover the cost of the initiative, which
could be extended to additional CWC recommendations.

Limitations

This was a convenience sample of primary care practices
that participated in the CWC initiative and of practices
that contributed EMR data to UTOPIAN, rather than a ran-
dom sample. These physicians and their patients might
not represent the general population. Physicians were
part of an FHT, where more resources could be devoted
to supporting physician leadership. Implementation might
be more challenging in other practice settings.
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Figure 2. Time series plot for average monthly rate of TSH testing for physicians participating in the CWC initiative and for those not
participating in the initiative, adjusted for patient age and sex: The intervention midpoint was defined as January 1, 2017. Rates of TSH
testing for physicians participating in the CWC initiative are in red; rates for physicians not participating are in blue.
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Participation in Choosing Wisely intervention:

CWC—Choosing Wisely Canada, TSH—thyroid-stimulating hormone.

There are limitations in EMR data used for second-
ary purposes. Specifically, we were not certain that there
was an absence of clinical indications warranting TSH
testing in all cases considered, as free-text data con-
tained in encounters were not part of our data set. In
addition, physicians might not have recorded all reasons
for which testing might be indicated in the coded fields
that were extracted and processed.

There were differences in patient age and sex
between the 2 groups; we controlled for these in the sta-
tistical analysis.

We were not able to implement laboratory-based
feedback in a timely manner; this might have biased the
results toward the null hypothesis.

Physicians in the CWC initiative were receiving labora-
tory feedback and thus will have known that they were being
measured, which might have introduced a Hawthorne effect:
the behaviour of the CWC cohort might have been influenced
partly by the knowledge that they were being observed.

The cost-effectiveness of this approach was not stud-
ied as part of this analysis.

However, the study also had several strengths. It
reflected data from care routinely provided to patients.

o No ®Yes

Family physicians were not required to collect
any additional data, so there was no additional work
for participants related to the measurement aspect of
the project.

Conclusion

There appears to be overuse of TSH testing in primary
care practices in Ontario, consistent with findings in
other countries.”® This evaluation suggests that an ini-
tiative based on CWC recommendations and using effec-
tive change-management strategies in primary care was
associated with a reduction in TSH tests.

Further evaluations of this approach might be worth-
while. These would determine conditions needed for
further spread of the TSH testing improvement initia-
tive, as well as additional initiatives that target other
CWC recommendations. %
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Medicine at the University of Toronto in Ontario and a family physician on the North
York Family Health Team in the Department of Family and Community Medicine at
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Community Medicine at North York General Hospital, and Adjunct Scientist with
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Figure 3. Intervention effect of CWC initiative to reduce monthly rates of TSH testing
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CPCSSN—Canadian Primary Care Sentinel Surveillance Network, CWC—Choosing Wisely Canada, TSH—thyroid-stimulating hormone.

Table 3. Ranges of TSH results for patients tested during the 2-year interval of interest

PARTICIPATING IN CWC INITIATIVE

TSH RESULTS NO, N (%)* YES, N (%)

Most recent TSH levels?
« Above normal range (>5.0 mIU/L) 1364 (3.8) 242 (1.4) 1606
- Below normal range (< 0.4 mIU/L) 300 (0.8) 120 (0.7) 420
« Within normal range (0.4-5.0 mIU/L) 33947 (95.3) 16785 (97.9) 50732

Total 35611 (100.0) 17147 (100.0) 52758

CWC—Choosing Wisely Canada, TSH—thyroid-stimulating hormone.

*Percentages do not add to 100% owing to rounding
Levels of TSH that were unlikely to be plausible (TSH >150 mIU/L) were removed.
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