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Evidence suggests that 20%–30% of total health care 
spending is associated with unnecessary care.1–4 In 
2014, the Choosing Wisely Canada campaign 

launched, encouraging patients and providers to reduce non-
recommended interventions.5 Choosing Wisely Canada pro-
motes recommendations developed by professional societies 
from 47 different specialties.5 The recommendations rele-
vant to primary care relate to judicious prescribing and labo-
ratory testing to reduce harm or interventions that do not 
benefit patients. Two recommendations related to prescrib-
ing practices are about unnecessary prescribing of antibiotic6 
and antipsychotic7 medication. Viral illnesses (e.g., acute 
sinusitis, bronchitis) do not respond to antibiotic treatment. 
Unnecessary prescribing of antibiotics puts patients at risk of 
adverse events, including allergic reactions and increased 

bacterial resistance.6,8–12 Similarly, there is strong evidence 
demonstrating that antipsychotics should be used judiciously 
for the treatment of behavioural and psychological symp-
toms of dementia; they can increase the risk of premature 
death and adverse events such as cardiovascular effects.7,13–16 
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Background: Choosing Wisely Canada is an initiative to reduce overprescribing and overtesting. This study assessed adherence to 
4 Choosing Wisely Canada recommendations for interventions commonly performed in primary care: (a) antibiotic prescriptions for 
infections that are probably viral in origin, (b) routine vitamin D tests in low-risk adults, (c) annual screening blood tests and (d) pre-
scriptions of antipsychotic medication to treat symptoms of dementia.

Methods: We conducted a retrospective cohort study of data from the electronic medical records of patients who had an encounter 
between 2014 and 2016 with a participating Manitoba Primary Care Research Network primary care provider in Manitoba, Canada. 
Patient encounter data were reviewed for prescribing and testing practices. Descriptive statistics and multivariable models assessed 
associations between patient and provider characteristics and rates of prescribing and testing.

Results: Data for 164 195 patients from 230 providers were included in the study. Sixteen percent (n = 25 629) of patients had an 
encounter that involved potentially unnecessary diagnostic testing and treatment. A minority of providers contributed to above-average 
rates of prescribing and testing: 29% (n = 69) of providers prescribed antibiotics for a viral indication,11% (n = 24) prescribed an anti-
psychotic to a patient diagnosed with dementia, 9% (n = 24) ordered prostate-specific antigen tests and 14% (n = 34) ordered vitamin 
D tests at above-average rates, respectively. Patient and provider characteristics were associated with each of the prescribing and 
testing practices assessed.

Interpretation: This study demonstrated that fewer than 30% of primary care providers contributed to interventions in direct contra-
diction to Choosing Wisely Canada recommendations. Improvement strategies specific to each prescription or testing recommenda-
tion should target specific providers to prevent patient harm and reduce unnecessary health care spending.
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Unwarranted laboratory testing exposes patients to specific 
harms such as false-positive results, undue anxiety and costly 
follow-up investigations, all of which lead to unnecessary 
costs for the health system.6,17–20 For example, an annual 
screening blood test performed in primary care, the pros-
tate-specific antigen test, is associated with only a modest 
reduction in cancer mortality and with adverse effects (e.g., 
urinary incontinence, bleeding and infection).18–20 Addition-
ally, in northern climates vitamin D supplementation is rou-
tinely recommended;6,17,21–25 therefore, testing of vitamin D 
levels is recommended only in high-risk patients.21–24

In light of this evidence, this study aims to assess adher-
ence to these 4 Choosing Wisely Canada recommendations: 
(a) don’t prescribe antibiotics for viral upper respiratory tract 
infections,6 (b) don’t prescribe antipsychotics as first choice to 
treat symptoms of dementia,7 (c) don’t routinely measure vita-
min D in low-risk adults6 and (d) don’t do annual screening 
blood tests unless directly indicated by the patient’s risk pro-
file.6  When performed routinely these interventions provide 
limited benefit, and they are associated with patient harm and 
high costs to the system.6–25 Reliable data on these 4 interven-
tions were available within the Manitoba Primary Care 
Research Network repository. We used this database to 
understand how frequently these interventions are performed 
in participating primary care practices and what factors are 
associated with potentially unnecessary care.

Methods

We conducted a retrospective cohort study using electronic 
medical record (EMR) data from the Manitoba Primary Care 
Research Network, a network within the Canadian Primary 
Care Sentinel Surveillance Network. The Canadian Primary 
Care Sentinel Surveillance Network is the largest multisystem 
database in Canada to extract and process de-identified data 
from the EMRs of consenting primary care providers quar-
terly to build a pan-Canadian EMR-based repository for 
health surveillance. Data were extracted from the EMRs of 
239 providers in 46 practices. All patients who had at least 1 
encounter between 2014 and 2016 with a participating Mani-
toba Primary Care Research Network primary care provider 
were included in the study.

Assessment of prescribing practices
Patients with an antibiotic prescription (anatomical therapeutic 
chemical [ATC] classification system code J01*) were assessed 
for an encounter with a viral indication, within 7 days of the 
prescription. We used the following codes of the International 
Classification of Diseases, 9th Revision (Clinical Modification) 
(ICD-9-CM) to indicate a diagnosis of a viral upper respira-
tory tract infection: 461 (acute mild-to-moderate sinusitis), 465 
(upper respiratory tract infection), 466 (bronchitis), 460 (acute 
rhinitis), 464 (acute laryngitis and tracheitis), 477 (nasopharyn-
gitis) or 487/488 (influenza). Antipsychotic prescribing (ATC: 
N05A) practices were assessed among patients 65 years or 
older with a diagnosis of dementia (ICD-9-CM: 290*, 294* 
and 331*) in the problem list of their EMR.

Assessment of laboratory testing
We chose the prostate-specific antigen (PSA) test as a repre-
sentative example of an annual screening blood test frequently 
ordered in primary care. The Manitoba Primary Care 
Research Network extracts designated laboratory tests from 
the EMRs of participating providers, providing a laboratory 
test name. The laboratory records were assessed for patients 
who had a PSA or vitamin D test recorded in the EMR.

Data analysis
We report descriptive analytics on the use of the nonrecom-
mended diagnostic tests and treatments, and separate multi-
variable logistic models for each of the Choosing Wisely Can-
ada recommendations relating to (a) prescription of 
antibiotics for viral infections,6 (b) prescription of antipsychot-
ics in patients with dementia,7 (c) vitamin D level testing6 or 
(d) annual blood screening (PSA) testing.6 Scatter plots 
assessed frequency of treatment per provider, ranked accord-
ing to patient complexity. Patients with a greater number of 
diagnosed comorbidities were considered more complex than 
patients with no diagnosed comorbidities. The multivariable 
logistic models with generalized estimating equations assessed 
associations between prescribing and testing, and characteris-
tics of patients (sex, age, comorbidities, frequency of office 
visits), providers (type, age, sex, average number of encounters 
a week) and practices (location, size, funding model) as 
recorded in the EMR. The models also accounted for the 
number of encounters with each provider; some providers had 
significantly more patients in their practice than other provid-
ers. Patient age was categorized on the basis of the outcome 
variable. The Canadian Task Force on Preventive Health 
Care strongly recommends against screening asymptomatic 
men younger than 55 years and older than 70 years with PSA 
serum testing.18 For men between the ages of 55 and 70 years, 
there is a weak recommendation to not test for prostate can-
cer with PSA.19 In our study, men aged 55–70 years were 
compared with men of all other ages for a PSA test. Patient 
age when the vitamin D test was ordered increased by 10-year 
increments. Antibiotic prescriptions were assessed between 
patients younger than 60 years and patients 60 years of age or 
older. Numbers of diagnosed comorbidities were grouped as 
follows: 0, 1 or 2, and 3 or more comorbidities. Within the 
antipsychotic prescribing model a diagnosis of dementia was 
not considered a comorbidity.

Ethics approval
Approval for this study was obtained from the Health 
Research Ethics Board at the University of Manitoba 
(HS19281 [H2016:022]).

Results

Between 2014 and 2016, 164 195 patients had at least 1 
encounter with a participating Manitoba Primary Care 
Research Network primary care provider (Table 1). Sixteen 
percent (n = 25 629) of these patients had at least 1 encounter 
that had an outcome contrary to one of the Choosing Wisely 
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Canada recommendations we evaluated. Specifically, 65.3% 
of the patients with an encounter outcome contrary to a 
Choosing Wisely Canada recommendation were prescribed 
an antibiotic for a viral infection, 28.7% received a PSA test 
and 9.0% had a vitamin D screen, and among patients with a 
diagnosis of dementia, 17.0% had been prescribed an antipsy-
chotic medication.

Prescribing practices
There were 16 742 patients (15.6% of 164 195) who were 
prescribed an antibiotic in visits associated with a viral diagno-
sis. On average, providers prescribed antibiotics to treat viral 
infections in 4.4% of the patients within their practice, equat-
ing to 11 prescriptions per year, per provider.

There were 3372 patients aged 65 years or older with a 
diagnosis of dementia. Among patients diagnosed with 
dementia, 573 patients (17.0%) received a prescription for an 
antipsychotic medication. There were 214 providers with at 
least 1 patient diagnosed with, or billed for, dementia. On 
average, providers prescribed an antipsychotic prescription  to 
14.3% of patients with dementia.

Sixty-nine providers (29%) were responsible for most of 
the potentially unnecessary antibiotic prescribing (> 10% of 
patients in their practice). Seven providers (3%) prescribed 
antibiotics to treat a viral infection in more than 35% of the 
patients in their practice (n = 1686 patients) annually. Simi-
larly, there were 24 providers (11%) who prescribed anti-
psychotics to more than 36% of the patients diagnosed with 
dementia in their practice (n = 109 patients). Figure 1 shows 
that although both antibiotic and antipsychotic prescribing 
increased among physicians with more complex patients, 
different providers contributed to the high prescribing in 
each cohort.

Patients with 3 or more comorbidities had higher odds of 
receiving a potentially unnecessary prescription than patients 
with no comorbidities. However, patients under 60 years of 
age were 1.19 times more likely to receive antibiotics than 
patients 60 years of age or older (95% confidence interval [CI] 
1.02–1.38) (Table 2). All other patient and provider factors 
associated with prescribing rates were dependent on the pre-
scription type. For example, female patients had 1.22 times 
higher odds (95% CI 1.15–1.30) of receiving an antibiotic 
prescription for a viral infection than male patients, but there 
was no association between patient sex and prescribing an 
antipsychotic medication. Patients who saw a fee-for-service 
provider had 4.35 times higher odds (95% CI 3.31–5.72) of 
receiving an antibiotic for a viral infection than patients who 
saw a salaried provider. Conversely, patients with dementia 
prescribed an antipsychotic medication had 55% lower odds 
of having seen a fee-for-service provider than a salaried pro-
vider (95% CI 0.25–0.80) (Table 2). 

Laboratory testing
Between 2014 and 2016, 7356 patients received a PSA test and 
2307 patients received a vitamin D test. On average, providers 
ordered a PSA test for 5% of the patients in their practice and 
a vitamin D test for 1% of the patients in their practice, annu-
ally. There was a median of 4 PSA tests and 1 vitamin D 
screen per year, per provider. Twenty-four providers (9%) 
ordered between 50 and 206 PSA tests a year, testing 16.4% to 
43.6% of all patients in their practice. Thirty-four providers 
(14%) ordered 10 or more vitamin D tests each year. Figure 2 
shows that providers contributing to high vitamin D or PSA 
testing were different. Although PSA testing appeared to be 
related to the complexity of the patient, vitamin D testing did 
not appear to be related to patient complexity (Figure 2).

Table 1: Characteristics of patients and associated primary care 
providers with at least 1 encounter related to 1 of the 4 assessed 
Choosing Wisely recommendations in the Manitoba Primary Care 
Research Network between 2014 and 2016

Characteristic No. (%)

Patient (n = 164 195)

Age, mean ± SD 40.8 ± 24.8

Annual visit frequency, median (IQR) 3.5 (4.5)

Female (v. male) 91 785 (55.9)

No comorbidities (v. ≥ 1 comorbidities) 94 740 (57.7)

Patient saw a fee-for-service provider (v. salaried) 104 920 (63.9)

Patient saw a family physician (v. nurse practitioner) 151 880 (92.5)

Patients saw a male provider (v. female provider) 86 202 (52.5)

Provider (n = 239)

Age, mean ± SD 46.1 ± 10.4

Practice size, mean ± SD 1055 ± 603

Encounters per week, median (IQR) 53 (35)

Note: IQR = interquartile range, SD = standard deviation.
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Figure 1: Annual prescribing rates for each participating Manitoba Primary Care Research Network provider between 2014 and 
2016, ranked by the number of complex patients within the provider’s practice.
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Patients who visited a primary care provider more fre-
quently were significantly more likely to have a PSA test (odds 
ratio [OR] 1.42, 95% CI 1.28–1.58) or a vitamin D test (OR 
1.63, 95% CI 1.38–1.93). Patients who obtained care in a 
rural practice had 5.75 times higher odds (95% CI 3.79–8.72) 
of receiving a PSA test and 3.85 times higher odds (95% CI 
2.06–7.19) of receiving a vitamin D test than patients who vis-
ited an urban practice. Provider sex was inversely associated 
with type of test ordered. Patients who received a PSA test 
were significantly more likely to have seen a male provider 
(OR 2.07, 95% CI 1.37–3.14), whereas patients who received 
a vitamin D test were significantly less likely to have seen a 
male provider (OR 0.43, 95% CI 0.20–0.93) (Table 3).

Interpretation

Similar to other studies, this study demonstrated that fewer 
than 30% of primary care providers conduct interventions 
in direct contradiction to Choosing Wisely Canada recom-
mendations.1–5 Since the burden of unnecessary testing and 
treatment is not equally distributed, strategies designed to 
reduce unnecessary care could target specific provider and 
patient groups. Our modelling showed that each of the 4 
testing and prescribing recommendations we asssessed were 
associated with different provider and patient characteris-
tics. For example, initiatives to reduce unnecessary antibi-
otic prescribing could focus on fee-for-service providers, 

while antipsychotic prescribing initiatives could target sala-
ried providers.

In our study, prescribing an antibiotic for a viral infection 
was the most common potentially unnecessary treatment. We 
found that 29% of providers regularly prescribe antibiotics for 
a viral infection. Similar to other studies, we found antibiotic 
prescribing for viral infections and antipsychotic prescribing 
to patients diagnosed with dementia was more likely to occur 
among patients with 3 or more comorbidities.14–16,26–29 Antibi-
otic prescribing among patients with comorbidities may be 
related to the suspicion of a secondary bacterial infection fol-
lowing clinical assessment.26,27 On average, antipsychotics 
were prescribed to 14% of patients with dementia in a prac-
tice. This percentage is lower than in a study of patients living 
in Alberta long-term care facilities, in which 20% of dementia 
patients were prescribed an antipsychotic.28 Consistent with a 
recent meta-analysis, our study demonstrated that primary 
care provider remuneration can affect treatment patterns.30 
Heckman and colleagues found that patients diagnosed with 
Parkinson disease were more likely to be prescribed an anti-
psychotic medication if they were medically complex.29 If 
appropriately monitored for patient benefit and harms, anti-
psychotic prescriptions may be warranted for uncontrolled 
agitation and severe psychosis symptoms that are dangerous or 
causing significant distress to the patient.14–16,31

In our study, fewer than 15% of providers contributed to 
the vast majority of PSA and vitamin D tests. A recent 

Table 2: Factors associated with receiving a prescription

Factor

Type of prescription; OR (95% CI)

Antibiotic prescription for 
viral infection

n = 16 742 patients*

Antipsychotic prescription for 
treatment of symptoms of 

dementia
n = 573 patients†

Patient sex (female v. male) 1.22 (1.15–1.30) 0.97 (0.67–1.41)

Patient age (< 60 yr v. ≥ 60 yr) 1.19 (1.02–1.38) –

No. of comorbidities‡ (≥ 3 v. 0) 2.02 (1.90–2.14) 16.22* (8.4–31.3)

No. of comorbidities‡ (1 or 2 v. 0) 1.34 (1.28–1.39) 6.48 (3.49–12.02)

Frequency of office visits 
(per 2 visit increase to the same 
primary care provider)

1.48 (1.30–1.69) 1.3 (0.60–2.75)

Funding type 
(fee-for-service v. salaried)

4.35 (3.31–5.72) 0.45 (0.25–0.80)

Practice location (urban v. rural) 1.46 (0.60–3.57) 1.42 (0.45–4.44)

Practice size 
(< 1055 patients v. ≥ 1055 patients)

1.14 (0.75–1.73) 0.91 (0.48–1.73)

Provider age (≤ 43 yr v. > 43 yr) 0.77 (0.50–1.19) 0.95 (0.49–1.82)

Provider sex (male v. female) 1.12 (0.8–1.59) 1.37 (0.87–2.16)

No. of encounters per week 
(< 53 v. ≥ 53)

0.96 (0.68–1.38) 1.17 (0.72–1.91)

Note: CI = confidence interval, OR = odds ratio. 
*Out of a total of 164 195 patients.
†Out of a total of 3372 patients with dementia.
‡Excluding a diagnosis of dementia.
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Figure 2: Annual number of screening tests ordered by each Manitoba Primary Care Research Network participating provider 
(n = 239) between 2014 and 2016, ranked by the number of complex patients within the provider’s practice. PSA = prostate-
specific antigen.
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unpublished internal report on vitamin D testing in Mani-
toba noted that approximately 60% of the vitamin D tests 
analyzed had no apparent medical indication.32 In northern 
climates vitamin D supplementation is routinely recom-
mended.6,17,21–25 Nevertheless, we found an annual average rate 
of vitamin D testing of 4.83 screens per practice per year. 
This is similar to administrative data in Manitoba that show 
that a relatively small number of physicians ordered the vast 
majority of vitamin D tests.32 This pattern is also apparent for 
PSA testing, where a small minority of providers account for 
most PSA testing above the 5% median testing rates. We 
found that PSA and vitamin D testing was higher among 
patients who visited the primary care office more frequently. 
Providers ordering PSA tests for approximately 5% of the 
patients in their practice are probably assessing for prostate 
cancer among symptomatic males, consistent with existing 
evidence.18–20 Interestingly, provider sex was associated with 
testing. Male providers were significantly more likely to order 
a PSA test but less likely to order a vitamin D test.

Limitations
While this study represents a comprehensive sample of pri-
mary care appointments in Manitoba (for 15% of the Mani-
toba population), the Manitoba Primary Care Research Net-
work database does not include all primary care encounters. 
The Manitoba Primary Care Research Network does not 
include encounters from remote communities in Manitoba, 
specifically on-reserve First Nation populations. Depending 
on patient characteristics within a practice, rates of prescrib-
ing and testing may be higher or lower than the target rates 
derived from this study. The EMR data used in this study did 

not include measures of provider attitudes to the Choosing 
Wisely Canada recommendations or the number of years a 
provider had practised medicine. It is possible that some pro-
viders did not agree with the Choosing Wisely Canada rec-
ommendations or had different interpretations of the support-
ing evidence. We used structured EMR data to identify 
patient diagnoses, prescribing details and testing rates, which 
may under- or over-capture some diagnoses. This study did 
not assess unstructured text notes of the physician that may 
have provided an explanation for the prescribing and testing 
practices we assessed. Adding analysis of unstructured EMR 
free-text notes such as encounter notes would provide clinical 
context of the patient encounter, including symptoms pre-
sented at the appointment, that may have led to an interven-
tion. In Manitoba, EMR records contain 1 diagnosis code 
(ICD-9-CM) per visit to a health care provider, for the pur-
pose of payment to a single insurer (Manitoba Health) in both 
fee-for-service and salaried environments. We assumed that 
the diagnosis chosen for billing was accurate. Our study may 
have undercaptured some details regarding clinical presenta-
tion. The reliance on structured EMR data may have intro-
duced an ascertainment bias. EMR data are known to have 
some gaps in terms of data completeness,33,34 but using clinical 
data from EMRs has been shown to be valid for use in diag-
noses of acute presentations.35–37

Conclusion
Fewer than 30% of primary care providers contribute to 
unnecessary care. Rates of potential overprescribing and overt-
esting are associated with different patient and practice factors 
that are dependent on the intervention. The association 

Table 3: Factors associated with receiving a screening test (n = 164 195)

Factor

Type of test; OR (95% CI)

Vitamin D test
n = 2307

PSA test
n = 7356

Patient sex (female v. male) 1.34 (1.05–1.71) –

Patient age, yr 1.73* (1.00–2.99) 3.48† (3.16–3.83)

No. of comorbidities (≥ 3 v. 0) 1.39 (1.18–1.64) 1.31 (1.20–1.44)

No. of comorbidities (1 or 2 v. 0) 1.40 (1.26–1.57) 1.71 (1.61–1.81)

Frequency of office visits
(per 2 visits to the same primary care provider)

1.63 (1.38–1.93) 1.42 (1.28–1.58)

Funding type (salaried v. fee-for-service) 2.20 (0.87–5.59) 0.85 (0.58–1.26)

Practice location (rural v. urban) 3.85 (2.06–7.19) 5.75† (3.79–8.72)

Practice size
(≥ 1055 patients v. < 1055 patients)

1.08 (0.45–2.63) 2.15 (1.07–4.30)

Provider age (≤ 43 yr v. > 43 yr) 0.83 (0.18–3.78) 0.61 (0.20–1.85)

Provider sex (male v. female) 0.43 (0.20–0.93) 2.07 (1.37–3.14)

No. of encounters per week (< 53 v. ≥ 53) 1.41 (0.73–2.72) 1.52 (0.42–1.04)

Note: OR = odds ratio, PSA = prostate-specific antigen. 
*Per 10-yr increase in patient age.
†Patients aged < 55 yr or > 70 yr  (weak recommendation to screen) v. patients aged 55–70 yr (screening not 
recommended). 
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between remuneration and provider prescribing practices 
should be explored, considering implications for patient care. 
Additionally, the elevated rates of PSA testing among male pro-
viders and vitamin D testing among female providers may be an 
important target for reduction in unnecessary testing. While 
traditional approaches to improvement aim to improve practice 
patterns across the population, our findings suggest that quality 
improvement initiatives targeted at providers who are contrib-
uting to unnecessary interventions may be more beneficial.
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