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a b s t r a c t

Objectives: The objective of the study was to describe the demographic and clinical characteristics of
MedsCheck Diabetes (MCD) recipients in Ontario between program launch on September 1, 2010, and
March 31, 2014.
Methods: This cohort study leveraged linked administrative claims data. Trends in MCD claims and recipi-
ent characteristics were examined.
Results: A total of 406,694 Ontarians (45.8% women) received an MCD, representing approximately half
of all Ontarians with diabetes. Recipients were more likely to be <66 years of age (54.6%), live in an urban
centre (94.6%) and be native to Canada (81.0%). A total of 13,587 MCD follow ups were completed (4.1%
of MCD recipients ≥66 years of age and 2.7% of MCD recipients <66 years of age). MCD recipients ≥66
years of age had received a mean of 11 unique prescription medications in the previous year, prior to
receiving an MCD, and 12.9% had had high medication costs ($4000+) in the previous year. Metformin
was dispensed to 76.4% of recipients, insulin to 20.1% and insulin secretagogues to 36.2%. The most common
medication classes used by MCD recipients, other than antihyperglycemics, were antihypertensives (89.5%),
antilipid therapies (83.8%), diuretics (52.1%), antibiotics (38.2%) and gastroprotective agents (34.9%). They
were also taking high-risk medications, including narcotics (25.4%), anticoagulants (23.3%), nonsteroi-
dal anti-inflammatory drugs (NSAIDs) (21.5%), benzodiazepines (15.5%) and glyburide (15.8%).
Conclusions: Over the first 3.5 years of the program, approximately half of Ontarians with diabetes received
an MCD. Follow-up assessments were low (2.7% to 4.1% of the population). Ongoing evaluation of the
program is required to ensure that continuity of care is being provided to this population.
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Mots clés :
diabète
MedsCheck
Ontario
pharmacien, pharmacienne
service pharmaceutique

r é s u m é

Objectifs : L’objectif de l’étude était de décrire les caractéristiques démographiques et cliniques des
prestataires du service MedsCheck pour les personnes diabétiques (MCD) en Ontario entre le lancement,
le 1er septembre 2010, et le 31 mars 2014.
Méthodes : La présente étude de cohorte exploite les données de réclamations administratives liées. Les
tendances des réclamations du MCD et les caractéristiques des prestataires ont été examinées.
Résultats : Un total de 406 694 personnes de l’Ontario (45,8% de femmes) ont reçu un service MCD, ce qui
représente approximativement la moitié de toutes les personnes diabétiques de l’Ontario. Il était plus prob-
able que les prestataires aient <66 ans (54,6%), vivent dans une agglomération urbaine (94,6%) et soient natifs
du Canada (81,0%). Un total de 13 587 suivis MCD ont été réalisés (4,1% de prestataires du MCD≥66 ans et 2,7%
de prestataires du MCD<66 ans). Les prestataires du MCD≥66 ans avaient reçu une moyenne de 11 médicaments
d’ordonnance uniques l’année précédente, et 12,9% avaient des coûts élevés de médicaments (4000 $ et plus)
l’année précédente. La metformine a été distribuée à 76,4% des prestataires, l’insuline à 20,1% et les sécrétagogues
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de l’insuline à 36,2%. Les classes les plus fréquentes de médicaments utilisés par les prestataires du MCD, à
part les agents antihyperglycémiques, étaient les antihypertenseurs (89,5%), les traitements antilipidiques (83,8%),
les diurétiques (52,1%), les antibiotiques (38,2%) et les protecteurs gastriques (34,9%). Les prestataires ont également
pris des médicaments à haut risque, y compris les narcotiques (25,4%), les anticoagulants (23,3%), les AINS (21,5%),
les benzodiazépines (15,5%) et les glyburides (15,8%).
Conclusions : Au cours des 3,5 premières années du programme, approximativement 50,0% des personnes
diabétiques de l’Ontario ont reçu un service MCD. Les évaluations de suivi ont été peu nombreuses (3,0%
à 4,0% de la population). L’évaluation continue du programme est nécessaire pour assurer la continuité
des soins à cette population.

Crown Copyright © 2017 Published on behalf of Canadian Diabetes Association.

Introduction

More than 2 million Canadians are living with diabetes, and this
number is projected to surpass 3 million by 2020 (1,2). Diabetes con-
tinues to be the leading cause of adult-onset blindness, kidney
disease and nontraumatic lower-limb amputations. Cardiovascu-
lar death is the leading cause of death in individuals with diabe-
tes, occurring 2- to 4-fold more commonly than in those without
the disease (2). These complications reduce the quantity and quality
of life for those with diabetes and are the major contributors to
healthcare costs (3). Diabetes costs the Canadian healthcare system
$13.1 billion a year (3). In Ontario alone, more than 860,000 people
are living with diabetes, resulting in an economic burden esti-
mated to be $4.9 billion in 2010 and expected to reach over
$6.9 billion by 2020 (1,4).

Medications, together with lifestyle interventions, are the cor-
nerstone of treatment for preventing the onset and delaying the
progression of complications. Unfortunately, despite the availabil-
ity of a multitude of medications, many Canadians with diabetes
do not meet recommended treatment targets (5–7): 50% are not
meeting glucose targets, 64.0% are not meeting blood pressure
targets and 44.0% are not meeting lipid targets, putting them at
increased risk, and only 13% are meeting the targets for all 3
parameters (7). Nonadherence to diabetes medications is esti-
mated to be as high as 64.0% and is associated with increased risk
for hospitalization, increased likelihood of mortality and increased
healthcare costs (8–10). Improving adherence requires a multi-
level, multidisciplinary approach (11). Because people with diabetes
see a pharmacist more often than any other healthcare provider,
pharmacist-delivered interventions that optimize drug therapy
and improve patient adherence by providing education concern-
ing drugs and disease, training in the use of glucometers and the
interpretation of readings, medication reviews and identification
and resolution of drug-related problems are essential compo-
nents of this multilevel approach (12).

MedsCheck Diabetes Program

The MedsCheck Diabetes (MCD) program was introduced by the
Ontario Ministry of Health and Long-Term Care in September 2010.
It is an annual medication review by a community pharmacist to
encourage patients to better understand their medication therapy
and to ensure that their medications are taken as prescribed. The
goal is to ensure that people with diabetes are getting optimal benefit
from their medications. The objectives of the program include (13):

■ Promoting healthier patient outcomes and self-management
of the disease

■ Improving and optimizing drug therapy and improved lifestyle
■ Achieving safe, effective and appropriate use of all types of medi-

cations, medication devices and supplies
■ Ensuring proper disposal of unused and/or expired medications
■ Aligning with the ministry’s diabetes strategy.

All patients with diabetes are eligible for 1 MCD annually. Many
people living with diabetes have other medical conditions as well,
so pharmacists are also expected to provide advice on overall medi-
cation management in addition to their specific diabetes manage-
ment. Following a one-on-one interview in the community pharmacy
between the pharmacist and the patient to review the patient’s pre-
scription and nonprescription medications, the pharmacist pre-
pares an assessment summary that includes documentation of all
medications the patient is taking, the education and advice pro-
vided, the drug-related problems identified and the action plans.
The original is given to the patient, a copy is sent to the patient’s
primary physician and another copy is kept in the pharmacy. Sub-
sequent follow-up visits for patient monitoring, diabetes-device
training and education are also reimbursed, provided they are con-
ducted at the same pharmacy that provided the annual diabetes
assessment, and there is no maximum for the number of follow-up
visits allowed. The pharmacy is reimbursed $75 per patient for the
annual review and $25 per patient for the MCD follow up (13).

Objectives

The objective of this study was to describe the demographic and
clinical characteristics of MCD recipients in Ontario from program
launch in September 2010 until the end of fiscal year 2013–2014.

Methods

We identified all MCD services in the province of Ontario from
September 1, 2010, to March 31, 2014, using healthcare and admin-
istrative claims data that were linked using unique encoded iden-
tifiers and analyzed at the Institute for Clinical Evaluative Sciences,
Toronto, Ontario. Patients were identified using pharmacy claims
data submitted to the provincial government (Ontario Drug Benefit
[ODB] database) and linked to medical claims (outpatient, inpa-
tient, emergency department and hospitalization), provincial health
plan registration data (sex, postal code, dates of birth and death),
and federal citizenship and immigration data from the Immigra-
tion, Refugees and Citizenship Canada’s permanent resident data-
base. At the time of analysis, complete healthcare administrative
data were available through March 31, 2014. Data were compiled
by fiscal year, which is April 1 to March 31 of the following year.

We identified the first date (i.e. the index date) of an MCD service
after program inception in September 2010. Participants residing
in long-term care and those who had missing sex data or had a death
date prior to the first MCD service were excluded. Patient charac-
teristics were identified at the index date (age, sex, region of resi-
dence using the first three digits of the postal code, immigrant status
and number of drugs dispensed) and in the year prior to the index
date (use of pharmacy services, high drug costs, prior drug use and
healthcare utilization). Neighbourhood income quintiles were used
as a measure of socioeconomic status. Income quintiles catego-
rize geographic areas based on census divisions into 5 groups:
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quintile 1 contains the least affluent neighbourhoods, and
quintile 5 contains the most affluent (14). Use of other pharmacy
services was measured to examine associations between provi-
sion of these services and provision of MCD services. Drug utiliza-
tion was assessed for those 66 years of age and older using ODB
claims data. High-cost users of medications were defined as having
claimed $4000 or more in ODB-covered medication claims within
the previous year (15).

We plotted the number of unique patients receiving MCD ser-
vices over time. Patient characteristics were summarized as pro-
portions (categorical) or means with standard deviations
(continuous). All analyses were stratified by age and sex into drug-
plan groups: seniors (≥66 years of age) and social assistance
(<66 years and eligible for ODB coverage). The age cut-off of 66 years
(vs. the ODB eligibility date of age 65) was used to ensure a full year
of drug data so as to define prior drug use and costs among seniors.
Complete prescription drug data were available for persons 66 years
of age or older in Ontario. This study was approved by the institu-
tional review board at Sunnybrook Health Sciences Centre, Toronto,
Ontario.

Results

Trends in service uptake

Between September 1, 2010, and March 31, 2014, 406,694 Ontar-
ians received an MCD; they represented approximately half of all

Ontarians with diabetes. There were 217 claims excluded from the
analysis, 91 of which were listed as long-term care, and for 126,
the death date was prior to the first MCD. There were 574,603 MCDs
completed in this timeframe, with the majority of individuals receiv-
ing 1 (65.2%) or 2 (26.2%) MCDs. In the same timeframe, 13,587 MCD
follow ups were completed, representing only 4.1% of MCD recipi-
ents 66 years of age or older and 2.7% of MCD recipients younger
than 66 years of age. In the 2010–2011 fiscal year, when the program
was launched, 47,116 Ontarians received an MCD over 7 months.
The following year, 2011 to 2012, 126,538 MCDs were provided,
decreasing in 2012 to 2013 to 119,100 and again, in the final year
of our analysis, to 113,940 (Table 1).

Recipients’ characteristics (Table 2)

More men (54.2%) than women (45.8%) received the service. MCD
recipients were more likely to live in an urban centre (94.6%) and
to be native to Canada (81.0%). More MCD recipients were younger
than 66 years of age (54.6%), 18% of MCD recipients 66 years of age
or older, and 12.0% of MCD recipients younger than 66 had claims
for another type of MedsCheck (annual, at home or long-term care)
in the year prior to receiving an MCD. More than one-third of recipi-
ents (33.5%) had had diabetes-related emergency department visits
or hospitalizations in the year prior to receiving their MCD. An exami-
nation of individuals not native to Canada (19.0%) found that those
of South Asian origin residing in Canada for 5 to 15 years (17.5%)
were the most likely to receive an MCD. A higher proportion of MCD

Table 1
Number of MedsCheck Diabetes (MCD) and MCD follow-up claims by fiscal year and age group

Fiscal year MCD annual MCD follow up

All <66 years of age ≥66 years of age All <66 years of age ≥66 years of age

2010 47,116 23,266 23,850 1837 761 1076
2011 126,538 65,567 60,971 3744 1529 2215
2012 119,100 66,961 52,139 3648 1677 1971
2013 113,940 66,281 47,659 4358 1961 2397
Total 406,694 222,075 184,619 13,587 5928 7659

Note: In fiscal year 2010, claims could not be made until September 1, 2010, the program’s launch.

Table 2
MedsCheck Diabetes (MCD) recipient characteristics

Total MCD All <66 ≥66

N=406,694 N=222,075 N=184,619

n % n % n %

Sex
Female 186,445 45.8 99,471 44.8 86,974 47.1
Male 220,249 54.2 122,604 55.2 97,645 52.9

Immigration status
Non-Native to Canada
<5 years 9332 2.3 6363 2.9 2969 1.6
5–15 years 26,838 6.6 19,214 8.7 7624 4.1
≥15 years 41,065 10.1 26,736 12.0 14,329 7.8
Native to Canada 329,459 81.0 169,762 76.4 159,697 86.5

Income quintiles
1 (lowest) 93,367 23.1 54,582 24.7 38,785 21.1
2 90,121 22.3 49,001 22.2 41,120 22.4
3 82,259 20.3 44,896 20.3 37,363 20.3
4 77,261 19.1 41,205 18.6 36,056 19.6
5 (highest) 61,914 15.3 31,271 14.2 30,643 16.7

Any MedsCheck service(s) in the year prior
MedsCheck annual 58,207 14.3 25,423 11.4 32,784 17.8
MedsCheck at home 1266 0.3 351 0.2 915 0.5
MedsCheck long-term care 227 0.1 63 0.0 164 0.1

Healthcare utilization in the year prior
Diabetes-related ER visit or hospitalization 136,375 33.5 72,947 32.8 63,428 34.4

Rurality
Urban 381,051 94.6 208,093 94.8 172,958 94.3
Rural 21,610 5.4 11,280 5.1 10,330 5.6
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recipients were in the lowest income quintile (23.1%) relative to the
proportion of recipients in the highest income (15.3%).

Drug utilization for MCD recipients 66 years of age and older

MCD recipients 66 years of age or older had received a mean of
11 unique prescription medications in the previous year (SD=±4.58),
and 12.9% had had high medication costs ($4000+) in the previous
year. The distribution of medications by drug category is shown in
Table 3. In the year prior to the MCD, 100% of MCD recipients 66
years of age or older were dispensed blood glucose monitoring test
strips, 20.1% insulin and 85.6% noninsulin antihyperglycemics.
Metformin was dispensed to 76.4% of recipients, insulin secreta-
gogues to 36.2% and glyburide to 15.8%. The most common medi-
cation classes used by MCD recipients, other than antihyperglycemics,
were antihypertensives (89.5%), antilipid therapies (83.8%), diuret-
ics (52.1%), antibiotics (38.2%) and gastroprotective agents (34.9%).
MCD recipients were also taking high-risk medications for their age
group, including narcotics (25.4%), anticoagulants (23.3%), nonste-
roidal anti-inflammatory drugs (NSAIDs) (21.5%) and benzodiaz-
epines (15.5%).

Discussion

The MCD program was used extensively by Ontario commu-
nity pharmacists during the first 3.5 years of the program to provide
diabetes-focused medication reviews to Ontarians with diabetes.

Approximately half of the Ontario population with diabetes
received initial MCD services, yet there was very low follow up. Age
is a risk factor for the development of diabetes, and incidence
increases with age. Currently, 48.0% of Canadians and 44.7% of Ontar-
ians with diabetes are 65 years of age or older (1,16). Although MCD
recipients were more likely to be younger than 66 years of age

(54.6%), more than one-third of this group was between the ages
of 60 and 65 (32.5%), indicating that pharmacists were reaching an
elderly population. MCD recipients were more likely to be male
(54.2%), which is representative of the diabetes population in Ontario
and across Canada (1,17).

Certain populations are at higher risk for the development of dia-
betes and its complications, including Indigenous peoples and
African, Asian, South Asian and Hispanic populations (18,19). A limi-
tation of this study is that we were able to assess ethnicity only for
recipients not native to Canada, and 81.0% of MCD recipients were
native to Canada. In 2003, it was estimated that there were more
than 170,000 immigrants with diabetes living in Ontario, or almost
20% of the diabetes population in this province (20). For recipi-
ents not native to Canada, those of South Asian origin were the most
likely to receive MCDs; the majority had been in Canada for 5 to
15 years (17.5%).

Recent immigrants are particularly vulnerable because they may
have greater difficulty in accessing care (21). Our analysis indi-
cates that 9332 MCD recipients had immigrated to Canada in the
past 5 years. However, in 2003, it was estimated that there were
more than 21,000 people with diabetes who were living in Ontario
and who had immigrated to Canada in the previous 9 years, sug-
gesting that there are many more people that could be reached (20).

Another limitation of this study is that we were unable to obtain
data for Indigenous peoples, a population that has a much higher
rate of diabetes and complications than the general population. We
did not have access to complete prescription medication data for
MCD recipients younger than 65 years of age because, for the most
part, they are not eligible for Ontario’s public drug plan.

People of low income are also at risk. The prevalence of type 2
diabetes in Canada is 4.14 times higher in the lowest income group
(<$15 000) compared to the highest income group (>$80 000) and
decreases as income rises (22,23). Similarly, more MCD recipients
in this study were in the lowest income quintile (23.1%) com-
pared to the highest income quintile (15.3%). Strategies designed
to reach and provide this service to these high-risk populations are
essential when moving forward.

Drug utilization in MCD recipients 66 years of age or older

The percentage of MCD recipients to whom insulin was dis-
pensed (20.1%) is much lower than that reported in the Diabetes
Mellitus Status in Canada (DM-SCAN) study conducted in 2012,
which showed an insulin usage rate of 61.0% in a cohort of Cana-
dians in family-practice sites (7). However, the mean age of the
DM-SCAN population was 64 years, whereas the population iden-
tified for our drug-use analysis was 66 years of age or older. Also,
we used drug-claims data, whereas DM-SCAN used voluntarily
reported data from family physicians’ practices.

More than 90.0% of older people with type 2 diabetes in Ontario
have at least 1 comorbidity and three-quarters have 3 or more.
Comorbidities are a significant driver of health service use (24). Based
on our drug utilization data, the presence of comorbidities, both
related and unrelated to the underlying pathophysiology of diabe-
tes, was apparent in MCD recipients 66 years of age or older. Of those
in that group, 84.0% had been dispensed lipid-lowering therapy and
89.5% antihypertensives in the previous year, a finding that is not
surprising because these are 2 of the most common comorbid con-
ditions in people with diabetes (24). Other than antihyperglycemics,
the other most commonly dispensed drug categories were antibi-
otics (38.2%), gastroprotective agents (34.9%) and narcotics (25.4%).

Elderly patients are particularly vulnerable to the negative con-
sequences of polypharmacy, including medication errors, adverse
effects, drug-drug interactions and emergency department visits (25).
More than one-third of MCD recipients had had diabetes-related
hospitalizations or emergency department visits during the prior

Table 3
Drug utilization in the year prior to a MedsCheck Diabetes (MCD) for service recipi-
ents ≥66 of age

Drug utilization (MCD≥66
of age)

N=184,619

n %

Number of unique prescription medications in prior
year, mean (SD)

11 (±4.58) NA

High medication costs ($4000+) 23,855 13
Drug utilization by therapeutic category
Anti-Alzheimer 4079 2.2
Antiarrhythmics 8858 4.8
Antibiotics 70,466 38.2
Anticholinergics 7082 3.8
Anticoagulants 43,071 23.3
Anticonvulsants 9124 4.9
Antidepressants 35,457 19.2
Antihypertensives 165,201 89.5
Antilipid agents 154,761 83.8
Antipsychotics 4890 2.6
Antirheumatics 3403 1.8
Benzodiazepines 28,604 15.5
Blood glucose monitoring test strips 184,619 100.0
Diuretics 96,147 52.1
Estrogen 3701 2.0
Gastroprotective agents (proton pump inhibitors only) 64,424 34.9
Insulin 37,066 20.1
Insulin secretagogue 66,908 36.2
Metformin 141,037 76.4
Narcotics 46,923 25.4
Non-insulin antihyperglycemics 158,101 85.6
Nonsteroidal anti-inflammatory drugs 39,629 21.5
Oral glucocorticoids 11,341 6.1
Osteoporosis 26,778 14.5
Respiratory 36,457 19.7
Xanthine oxidase inhibitor 13,158 7.1
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year (33.5%). Classes of medications that have been shown to cause
significant and serious adverse effects in the elderly were identi-
fied in the MCD recipients 66 years of age or older, including anti-
coagulants (23.3%), narcotics (25.4%), NSAIDs (21.5%) and
benzodiazepines (15.5%) (26,27). In particular, insulin and other
antihyperglycemics are among the top medications leading to hos-
pitalizations from adverse effects in the elderly, primarily due to
hypoglycemia (26). In MCD recipients 66 years of age or older, 20.1%
had been dispensed insulin and 36.2% an insulin secretagogue during
the previous year, and both classes can cause hypoglycemia. In fact,
15.8% had been dispensed glyburide, an insulin secretagogue asso-
ciated with a very high risk for hypoglycemia in the elderly and,
therefore, recommended to be avoided in this population (28–31).

Although MCD is a focused medication assessment for those with
diabetes, pharmacists are expected to provide advice about all of
their patients’ medications, not just those that are specific to dia-
betes management. The chronicity of the disease, the presence of
comorbidities, the vulnerable populations at risk for diabetes and
its complications, the use of high-risk medications and the com-
plexity of the regimens require ongoing monitoring to prevent and
resolve drug-related problems. Continuity of care has been iden-
tified as a priority for the delivery of quality healthcare, and medi-
cation management is an essential component of continuity of care
(32–34). The fact that only 4.1% of MCD recipients 66 years of age
or older and 2.7% of MCD recipients younger than 66 years of age
received an MCD follow up represents a significant care gap. In addi-
tion, the majority of recipients (65.2%) received only 1 MCD assess-
ment during this timeframe. MCD follow ups for the purpose of
medication monitoring, diabetes-device training and education have
been part of the program from its inception and, unlike the annual
assessment, there are no limits on the number of follow-up assess-
ments permitted for reimbursement. As of October 1, 2016, the MCD
follow-up service was discontinued. Instead, a diabetes education
service has been implemented. MCD recipients who take at least
3 prescription medications for 1 or more chronic conditions qualify
for a medication review follow up through the MedsCheck Annual
Follow-up program. Ongoing evaluation of the delivery of follow-up
services is needed to ensure that the MCD program is utilized opti-
mally for the benefit of patients.

Limitations

There are limitations to the use of administrative claims data
gathered for the primary purpose of financial billing and reim-
bursement. For example, although long-term care patients were
excluded from our analyses, 0.06% were receiving MedsChecks for
Long-Term Care residents in the year prior to MCD, a number that
would be expected to be zero. This extremely small proportion does
not impact on our findings. As well, we were unable to capture how
many patients were offered MCDs but declined the service or did
not show up for their appointments. In addition, we were able to
gather ethnicity data only for those MCD recipients not native to
Canada. Also, this study was not designed to assess the quality of
the MCDs completed nor the enablers and barriers to implemen-
tation. However, this research is part of a mixed-methods study that
has a number of studies associated with it and has generated quali-
tative data from interviews and surveys of pharmacists, physi-
cians and patients (35).

Conclusions

Over the first 3.5 years of the program, approximately half of
Ontarians with diabetes received an MCD. Despite the complexity
of the medication regimens, follow-up assessments were low (2.7%
to 4.1% of the population). Ongoing evaluation of the program to

identify enablers and barriers is required to ensure that continu-
ity of care is being provided to this population. The findings could
help clinicians and policy makers understand service uptake and
gaps so as to better direct future delivery of services. Also, trends
in service utilization over time can help to forecast service use and
the associated benefits, costs and resultant value to the health-
care system.
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