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a b s t r a c t

Objective: The Goal Oriented controL of Diabetes in the Elderly populatioN (GOLDEN) Program assessed
the management of older persons with type 2 diabetes in Canadian primary care.
Methods: Data were extracted from the records of 833 consecutively identified persons 65 years of age
or older who had type 2 diabetes and were taking 1 antihyperglycemic agent or more; they were managed
by 64 physicians from 36 Ontario clinics.
Results: More than half (53%) had glycated hemoglobin (A1C) levels of 7.0% or lower, 41% had blood pres-
sure levels below 130/80 mm Hg, and 73% had low-density lipoprotein levels of 2.0 mmol/L or lower;
19% met all 3 criteria. Over the past year, 11% had been assessed for frailty, 16% for cognitive dysfunction
and 19% for depression; 88% were referred for eye checkups, and 83% had undergone foot examinations.
One-tenth were taking 4 or more antihyperglycemic agents, 87% statins and 52% an angiotensin-
converting enzyme inhibitor. More than half of those with high clinical complexity had A1C levels of 7.0%
or lower; of these, one-third were taking a sulfonylurea, and one-fifth were taking insulin. In the patients
with A1C levels of 7.0% or above and low clinical complexity, there was often no up-titration or initia-
tion of additional antihyperglycemic agents.
Conclusions: Older persons with type 2 diabetes often have multiple comorbidities. Unlike eye and foot
examinations, there was less emphasis on evaluating for frailty, cognitive dysfunction and depression.
The GOLDEN patients had generally well-controlled glycemic, blood pressure and cholesterol profiles, but
whether these would be reflected in a “sicker” population is not known. Personalized strategies are nec-
essary to avoid undertreatment of “healthy” older patients and overtreatment of the frail elderly.
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r é s u m é

Objectif : Le programme GOLDEN (Goal Oriented controL of Diabetes in the Elderly populatioN) évaluait
la prise en charge des personnes âgées atteintes du diabète de type 2 en milieu de soins primaires au
Canada.
Méthodes : Les données ont été extraites des dossiers médicaux de 833 personnes âgées, désignées de
manière consécutive, qui avaient 65 ans ou plus, et qui souffraient du diabète de type 2 pour lequel elles
prenaient 1 antihyperglycémiant ou plus; 64 médecins de 36 cliniques de l’Ontario les ont pris en charge.
Résultats : Plus de la moitié (53 %) avaient des concentrations d’hémoglobine glyquée (A1c) de 7,0 % ou
moins, 41 % avaient des valeurs de pression artérielle de 130/80 mm Hg ou moins et 73 % avaient des
concentrations de lipoprotéines de basse densité de 2,0 mmol/l ou moins; 19 % répondaient aux 3 critères.
Au cours de la dernière année, 11 % avaient fait l’objet d’une évaluation de la fragilité, 16 %, d’une évaluation
du dysfonctionnement cognitif et 19 %, d’une évaluation de la dépression; 88 % avaient reçu une con-
sultation pour des examens ophtalmologiques et 83 % avaient subi un examen des pieds. Un dixième
prenaient 4 antihyperglycémiants ou plus, 87 %, des statines et 52 %, un inhibiteur de l’enzyme de con-
version de l’angiotensine. Plus de la moitié de ceux qui présentaient un tableau clinique de grande complexité
avaient des concentrations d’A1c de 7,0 % ou moins. Parmi ces derniers, un tiers prenaient des sulfonylurées,
et un cinquième prenaient de l’insuline. Chez les patients qui avaient des concentrations d’A1c de 7,0 %
ou plus et qui présentaient un tableau clinique peu complexe, il n’y avait souvent aucun ajustement de
la dose à la hausse ou introduction d’un antihyperglycémiant additionnel.
Conclusions : Les personnes âgées atteintes du diabète de type 2 ont souvent plusieurs comorbidités.
Contrairement aux examens ophtalmologiques et aux examens des pieds, l’évaluation de la fragilité, du
dysfonctionnement cognitif et de la dépression était négligée. Les patients qui participaient au pro-
gramme GOLDEN montraient généralement une bonne maîtrise de la glycémie, de la pression artérielle
et du cholestérol, mais on ignore si ceci se reflétera dans une population « plus malade ». Des stratégies
personnalisées sont nécessaires pour éviter le sous-traitement des patients âgés en « bonne santé » et le
surtraitement des personnes âgées fragiles.

© 2017 Canadian Diabetes Association.

Introduction

According to the 2010 Public Health Agency of Canada report (1),
49% of persons living with diabetes in Canada were 65 years of age
or older. This is not surprising, given that data from the 2008/09 Cana-
dian Chronic Disease Surveillance System revealed that the great-
est spike in diabetes prevalence was detected in the 60- to 64-year
age group, with diabetes incidence rates peaking in the 70- to 74-
and the 75- to 79-year age strata (2). The surge in diabetes cases in
those 65 years of age or older is likely to have been driven in part
by unhealthy weights during childhood and adulthood (2) as well
as prolonged longevity (3) due to the decline in cardiovascular and
cancer mortality over the past 2 decades (4,5). The socioeconomic
impact of these changing dynamics is worrisome because conser-
vative estimates suggest that the overweight/obese adult popula-
tion in Canada will outnumber those who have healthy weights by
2019 (6) and that by 2024, 1 in 5 of the national population will be
65 years of age or older (7).

There is good evidence that a combination of healthful
behavioural habits and pharmacotherapy can generally help to slow
the evolution of type 2 diabetes. Guidelines are aligned in empha-
sizing the importance of personalizing therapy (8–12), in particu-
lar in older individuals, given their diverse comorbidities, functional
capacities and social circumstances. Indeed, recent analyses using
information from the databases of the United States Centers for
Medicare and Medicaid Services, National Health and Nutrition
Examination Survey and Veterans Health Administration suggest
that older adults with type 2 diabetes may be overtreated and,
accordingly, subjected to higher risks for hypoglycemia and its asso-
ciated morbidities (13–15). Individualizing therapy can, however,
pose a challenge at the primary care level, given the broad spec-
trum of cases that are routinely seen and the necessity of priori-
tizing care for the most pressing ailment or concern that has the
greatest, perceived or bona fide, social implications. Inasmuch as
there are limited real-world data about the care of older persons
with diabetes, the Goal Oriented controL of Diabetes in the Elderly
populatioN (GOLDEN) program was designed to evaluate and gain

contemporary insight into the status and management of individu-
als 65 years of age or older with type 2 diabetes in the Canadian
primary care setting.

Methods

Study design and conduct

The GOLDEN Program was a 1-time, cross-sectional survey con-
ceived, designed, coordinated and managed by the Canadian Heart
Research Centre (CHRC), a federally incorporated, not-for-profit
academic research and continuing professional development
organization.

Physician participants, patient population and clinical care

Between October 2015 and April 2016, primary care physicians
from Ontario who utilize electronic medical record (EMR) systems
from the same accredited provider were invited to participate in
the GOLDEN program. The EMR system was programmed to iden-
tify, via the International Classification of Diseases codes, consecu-
tive patients 65 years of age or older with type 2 diabetes, per the
Canadian Diabetes Association 2013 Clinical Practice Guidelines for the
Prevention and Management of Diabetes in Canada (9), who were being
treated with at least 1 antihyperglycemic agent and who were cared
for in the practices of the participating physicians. The GOLDEN study
protocol did not mandate any specific management or treatment
algorithms so, accordingly, all decisions pertaining to patient man-
agement were left entirely to the discretion of the treating physi-
cians for the duration of the study.

Assessment forms and data collection

The electronic practice-assessment form used in the GOLDEN
program was developed in consultation with the scientific commit-
tee. Data collected on these forms were extracted from EMRs and
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