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In 2014, the World Heart Federation (WHF) launched
an initiative to develop a series of Roadmaps [1e6]. Their
aim is to identify potential roadblocks on the pathway to
effective prevention, detection, and management of car-
diovascular disease (CVD), along with evidence-based
solutions to overcome them. The resulting documents
provide a framework to translate strategic intent into action
on integrating epidemiology, population, and cardiovas-
cular outcome trial data into national plans for optimal
CVD management.

The Roadmap publications have become the corner-
stone of WHF activities as resources for implementation to
guide initiatives to support heart health globally, trans-
lating science into policy and influencing agencies,
governments, and policy makers alike. The purpose of the
Roadmaps is to provide a framework for countries to
develop or update national noncommunicable disease
(NCD) programs aligned with the WHF Global Action Plan
for the Prevention and Control of NCD 2013 to 2020. The
overall aim is to drive efforts within national agendas to
meet the ambitious target set out in the United Nations’ 17
Sustainable Development Goals: a 30% reduction in pre-
mature mortality caused by NCD by 2030.

The burden of cardiovascular diseases differs depend-
ing on context and population. The epidemiology of the
selected cardiovascular diseases is essential to set the global
scene before identifying roadblocks and proposed solu-
tions. Although the focus of WHF Roadmaps (Figure 1) is
truly international, the intended purpose is to find a
balance in the applicability, acceptance, feasibility, and
accessibility of the presented solutions for local imple-
mentation. As such, this framework offers a guide to
further explore and identify measures to reduce the burden
of cardiovascular disease.
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EXPERT WRITING GROUP
In 2018, the WHF and the International Diabetes Federa-
tion (IDF) joint partnership convened a Roadmap writing
group consisting of 14 cardiovascular and diabetes expert
clinicians and researchers representing all continents and
an implementation science expert. Patient perspectives
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were included from patient interviews that were conducted
in 2017. With a clear focus on the patient’s pathway of
care, the prevention and management of CVD among those
living with diabetes, the aim of this WHF Roadmap is to
offer perspectives of care from different audiences and
provide an implementation path. Recommendations for
change are identified from the standpoint of cardiovascular
and diabetes experts as well as including perspectives of
those living with type 2 diabetes mellitus. To tackle the
burden of CVD and diabetes, a comprehensive approach
from a broad group of professionals, including decision
makers, health activists, health care professionals, academic
and research institutions, government agencies, and pa-
tients is needed. This Roadmap provides an essential
framework for all involved in the planning, organization,
patient management, and implementation of approaches to
CVD prevention for those living with diabetes.
TAKING THE ROADMAP FORWARD
The recommendations offered within this document are
relevant at a global level but must be adapted depending on
the local context. The “ideal pathway of care” for the pre-
vention, diagnosis, monitoring, and follow-up for CVD
among people living with diabetes is the foundation from
which to determine barriers and potential solutions, to
look toward practical examples grounded in evidence, and
present key action areas that will support a better future for
these patients. This high-level document is intended to
provide a framework for change that will challenge leaders
to address diabetes as a CVD and plan and design
interventions with a focus on primary and secondary pre-
vention of CVD among people living with diabetes.
RATIONALE

The global burden of CVD and diabetes
Type 2 diabetes mellitus is a major global health threat,
affecting every 1 in 11 adultsworldwide (425million people)
and accounting for approximately 90% of all patients with
diabetes [7]. It is also a rising threat: Figures show an increase
of 119% for men and 106% for women between 1990 and
215
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2016 [8], and the total number of people with diabetes is
predicted to increase to 629 million by 2045 [9].

The prevalence of diabetes differs greatly by age group,
income group, and geographic region, with three-quarters of
people with diabetes living in low- and middle-income
countries [10,11]. Prevalence of type 2 diabetes mellitus is
highest in the Pacific Island countries, Central Latin America,
and the North AfricaeMiddle East region [12]. Mortality
rates attributable to diabetes are lowest in Western Europe,
Australia, and New Zealand and highest in the Pacific Island
countries, South Asia, Sub-Saharan Africa, North Africa, the
Middle East, and Central and Latin America [12]. The re-
gions that are projected to experience the highest growth
rates in the number of people with diabetes are the Africa
region (141% increase by 2040) and theMiddle EasteNorth
Africa region (104% increase by 2040) [12].

Those living with type 2 diabetes mellitus are twice as
likely to experience all major stroke subtypes, coronary heart
disease, myocardial infarction, sudden death, and angina
pectoris compared with patients without diabetes [13,14]. It
has been estimated that 8.4% of all-cause deaths were attrib-
utable to diabetes in adults 20 to 79 years of age, which
equates to almost 5.1 million deaths globally [15]. This esti-
mate also indicated that the highest rates of mortality attrib-
uted to diabetes were found in Southeast Asian women
between 50 and 59 years of age (25.7%) [15]. The greatest
number of deaths attributable to diabetes were found in
countries with large populations, namely China, India,
Indonesia, the Russian Federation, and theUnited States [15].

In 2015, the global economic burden of type 2 dia-
betes mellitus was estimated to be $1.3 trillion, or 1.8% of
the global gross domestic product [16,17]. Indirect costs
account for 34.7% of the total burden, though this varied
significantly across countries [16]. Projections estimate that
this burden will increase to $2.1 to $2.5 trillion by 2030
[17]. Twelve percent of global health expenditure is spent
on diabetes ($727 billion) [1]. Additionally, from 2005 to
2015, total years of life lost due to diabetes rose 25.4%
(95% uncertainty interval: 20.4 to 30.0) and diabetes
became the 15th highest cause of years of life lost [18].

Despite the high prevalence and burden of diabetes
worldwide, diagnosis and treatment continue to be sub-
optimal. It is estimated that globally, as many as 212.4
million people or one-half (w50.0%) of all people 20 to 79
years of age with diabetes are unaware of their disease [9].
The Africa region had the highest percentage of undiag-
nosed diabetes, at an estimated 66.7% of all cases of dia-
betes in the region [11]. It was also estimated that >50% of
adults with diabetes in the South-East Asia and Western
Pacific regions were undiagnosed [11].
DIABETES AND CVD: A DEFINITION
Diabetes is well described as the metabolic disorder char-
acterized by hyperglycemia as a result of defects in insulin
secretion, typically in the metabolic setting of insulin
resistance [19].
Pathophysiologically, diabetes is a vascular disease.
Although microvascular complications such as retinopathy,
nephropathy, and neuropathy are common in the setting of
prolonged hyperglycemia, over one-half of all patients with
type 2 diabetes mellitus will die from macrovascular
complications [20]. The definition and recognition of
diabetes for both its macrovascular complications as well as
microvascular clinical presentation is central to the delivery
of appropriate and effective care for patients living with
diabetes [21].
PROCESS AND METHODOLOGY
This document and content have been developed using a
standardized approach based on a situational model for
WHF Roadmap design that outlines key project milestones
and specific objectives (Figure 2).

The process is circular with the intent of continually
revisiting and updating the Roadmap based on an
advancing insight and data, implementation experiences,
and feedback from regional and local experts. In this way,
optimal treatment to reduce cardiovascular risk among
those with type 2 diabetes mellitus can be implemented as
efficiently and effectively as possible around the world,
including approaches tailored to different settings.

The very first step in the development of the Roadmap to
prevent CVD among people living with diabetes was to work
together with WHF regional members and IDF to request
proposals on key experts from different regions and coun-
tries that could be included within an expert writing group.
After a number of months of consultation, invitations were
sent to become part of the Roadmap expert writing group.

Further efforts were made in this project development
to broaden the reach of CVD and diabetes experts beyond
the allocated writing group. A modified Delphi technique,
using a consensus-based approach via online surveys, was
used to assess the applicability and acceptability of the
proposed pathway of care and to identify roadblocks along
this pathway and the perceived need for the most urgent
solutions. Two rounds of surveys were sent out via WHF
and IDF Member networks receiving 161 and 65 re-
sponses, respectively, from across 6 continents. The
snowball sampling method was used to widen the
consultation from regional and national Members to na-
tional representatives with a specific interest in diabetes
and CVD. A possible limitation to this approach may be
that those who completed the survey through an extended
reach from WHF were most probably those with the
highest expectations in delivery of care at national and
regional levels, which questions whether those barriers
reported are a true reflection of the everyday barriers for all
those affected by the growing trends of diabetes, particu-
larly type 2 diabetes mellitus and CVD. An in-depth survey
analysis was conducted, and the results were used for
specific information to support statements and gather ev-
idence in practice. Many of the results are presented in the
Roadblocks and Solutions section.
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Importantly, as part of this process, the patient

perspective has been assembled, analyzed, and added from
the data collected through the Taking Diabetes to Heart
Survey [22] conducted by IDF in 2018. Responses were
collected from 12,000 people living with diabetes, from
over 130 countries across all continents. Transcripts of
patient interviews conducted in 2017 were also used to
build the patient perspective based on the ideal pathway of
care. This perspective brings an additional strength to the
Roadmap as for the first time it has enabled WHF to pre-
sent a pathway of care from both medical and patient
perspectives for each of the key stages.

Although this is a positive addition, there is still a need
to approach ministries for health, education, trans-
portation, urban planning and environmental engineering,
finance, and agriculture, as well as health system leaders
and key decision and policy makers, to ensure a rounded
and complete effort to involve and secure buy-in from all
stakeholders needed to reduce the burden of CVD among
people living with diabetes.
Assemble Expert Group

Statement of Intent
including purpose,
target audience and scope

to the Roadmap

Consensus with experts
Delphi technique with

of progress and impact

Disease

AtrialCholesterol

FIGURE 1. WHF Roadmap publications. CVD, cardiovascular disease; NCD,
noncommunicable diseases; WHF, World Heart Federation.
THE IDEAL PATHWAY OF CARE

The patient care gap
The gap between evidence-informed approaches to patient
care and the reality of this care in practice are like magnetic
poles—never quite meeting together. The noted impor-
tance of fully investigating, understanding, and considering
the patient care gap within specific frameworks is an
essential element that underlines the very purpose of this
Roadmap. If leaders in CVD and diabetes diseases can
effectively draw on evidence-based solutions to inform a
best-practice approach to care, there is a real opportunity
to create an ideal pathway and to use this pathway to assess
the gap, which may be specific to social, contextual, and
cultural backgrounds. The fundamental purpose of this
Roadmap will guide leaders and decision makers to 1)
consider the ideal pathway of care with a specific focus on
prevention, 2) investigate from their contexts the gaps and
priorities, and 3) use the roadblocks and solutions to
identify key action areas.

The scope of this Roadmap is not to specifically
address a pathway of care for those living with diabetes,
but rather to focus on the prevention of CVD among those
living with type 2 diabetes mellitus. All references to dia-
betes in this document linked to the pathway of care
specifically refer to those living with type 2 diabetes mel-
litus. However, it should also be noted that many parts of
the pathway may be perfectly relevant to those living with
both type 1 and type 2 diabetes.
wide expert group

maximising efforts

and summary documents

FIGURE 2. A framework for methodological design.
An ideal pathway of care for the prevention,
treatment, monitoring, and follow-up of CVD
among people living with diabetes
Outlining an ideal pathway of care is the key objective
of this Roadmap. This pathway is essential to ascertain,
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first, what is expected as a minimum level of safe and
effective care for those living with type 2 diabetes mel-
litus and CVD and, second, to distinguish those areas
along the patient care pathway that do not meet pre-
scribed levels of care and where specific roadblocks
arise. Drawing on best-practice and evidence-informed
approaches, this Roadmap proposes potential solutions
and interventions that may minimize the care gap and
that may be adapted to specific national or local
contexts.

The strength of this proposed pathway is dependent
on ensuring that all the appropriate stakeholders (health
care professionals, decision makers, policy makers, and
patients) assemble to agree on each of the steps required to
deliver safe, high-quality care to those living with diabetes
and CVD and strategies for CVD prevention in those living
with diabetes.

Target audience
The primary focus of this Roadmap is to consider the ideal
pathway of care, along with the roadblocks and potential
solutions for overcoming these, for people living with
diabetes: more specifically, for those diagnosed with type 2
diabetes mellitus and established CVD (group 1); and those
people living with diabetes mellitus without overt CVD
(group 2).

Additional target groups were also considered within
the development of this pathway, which are indicated by a
dotted line within Figure 3. These are the general popu-
lation with unknown type 2 diabetes mellitus (group 3),
those living with CVD without known type 2 diabetes
mellitus (group 4), and people living with diabetes without
known CVD (group 5). Whereas these groups (groups 3, 4,
and 5) are not the specific focus within this Roadmap, the
expert writing group felt that it was important that these
groups were included to note their important place within
this pathway.

Guideline comparison
Those living with diabetes are at heightened risk of CVD,
making the prevention of CVD onset a major priority [23].
International clinical practice guidelines exist regarding
prevention of CVD events [20,24e26]; each considers
important patient groups at particularly high risk for
incident CVD, notably including those with type 2 diabetes
mellitus. A comparison of various clinical practice guide-
lines regarding prevention of CVD in patients with type 2
diabetes mellitus is detailed in Table 1. Considerable
GLOBAL HEART, VOL. 14, NO. 3, 2019
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TABLE 1. Comparison of international clinical practice guidelines for the prevention of CVD in those living with type 2 diabetes mellitus

Risk Factor ACC/AHA ADA ESC/EASD

Tobacco use Cessation Cessation Cessation

Blood pressure <130/80 mm Hg <140/90 mm Hg for most

<130/80 mm Hg for higher

risk patients

<140/85 mm Hg

LDL-C Age ‡40 and £75 yrs:

LDL-C level 70e189 mg/dl: moderate-

intensity statin

‡7.5% 10-yr ASCVD risk: high-intensity

statin

>20% 10-yr ASCVD risk: high-intensity

statin

Presence of risk enhancers*: high-intensity

statin

Age <40 or >75 yrs: individualize treatment

<40 yrs with other ASCVD risk factors:

moderate-intensity statin

‡40 and £75 yrs without other ASCVD risk

factors: moderate-intensity statin

Regardless of age if >20% 10-yr ASCVD risk:

high-intensity statin

Patients at very high risk (i.e., if combined

with severe CKD or with 1 or more CV

risk factors and/or target organ

damage): statin therapy with an LDL-C

target of <70 mg/dl) or at least a ‡50%
LDL-C reduction if this target goal

cannot be reached

Without any other CV risk factor and free

of target organ damage: statin therapy

with an LDL-C target <100 mg/dl

Fasting triglycerides 135e499 mg/dl, at high risk for CVD:

consider high-dose EPA

�500 mg/dl: treat

�500 mg/dl: treat >100 mg/dl, at very high risk: treat

>130 mg/dl, at high risk: treat

Glucose HbA1c £7%
If medication is indicated, metformin

is the first-line therapy, but sodium-

glucose cotransporter 2 inhibitors

and glucagon-like peptide-1 receptor

agonists might be considered

HbA1c £7% for most

HbA1c £6.5% for new-onset disease, long

life expectancy, or no CVD as

long as hypoglycemia risk is low

HbA1c <8% or higher for patients with

severe hypoglycemia, limited life

expectancy, and/or comorbid

conditions

If medication is indicated, metformin is the

first-line therapy, but sodium-glucose

cotransporter 2 inhibitors and glucagon-

like peptide-1 receptor agonists should

be considered and individualized based

on CVD risk, as second-line therapy

HbA1c £7%

Overweight and

obesity

BMI �25 kg/m2: Sustained loss of 3%e5%

of body weight

BMI �30 kg/m2 with comorbidity: behavior

therapy, medications, bariatric surgery

BMI �40 kg/m2: behavior therapy,

medications, bariatric surgery

BMI �25e39.9 kg/m2: sustained loss >5%

of body weight

BMI �27 kg/m2: consider medications

to assist weight loss

BMI �30 kg/m2 with unsuccessful

conservative management: bariatric

surgery

BMI �40 kg/m2: bariatric surgery

Overweight or moderately obese

people: weight reduction

In very obese individuals: bariatric surgery

Nutrition A tailored nutrition plan focusing on a

heart-healthy dietary pattern is

recommended to improve glycemic

control, achieve weight loss if needed,

and improve other ASCVD risk factors.

The Mediterranean, DASH, and

vegetarian and/or vegan diets have all

been shown to help in the achievement

of weight loss and improve glycemic

control in type 2 diabetes mellitus.

Restriction of saturated fat to <7% of

total energy

Mediterranean style diet may improve

glycemic control and CVD risk factors

Consumption of fruits, vegetables,

legumes, whole grains, and dairy in

place of other carbohydrate sources

Carbohydrate monitoring as an important

strategy for glycemic control

Total fat intake should be <35%, saturated
fat <10%, and monounsaturated fatty

acids >10% of total energy

Dietary fiber intake should be >40 g/day

(or 20 g/1,000 kcal/day), about one-

half of which should be soluble

(continued)

gRECSj

GLOBAL HEART, VOL. 14, NO. 3, 2019 219
September 2019: 215-240



TABLE 1. Continued

Risk Factor ACC/AHA ADA ESC/EASD

Physical inactivity 150 min of moderate aerobic exercise

or at least 75 min of vigorous aerobic

exercise per week

No more than 2 consecutive days without

physical activity

150 min or more of moderate-to-vigorous

intensity aerobic activity per week,

spread over at least 3 days/week.

No more than 2 consecutive days without

physical activity

Shorter durations (minimum 75 min/week)

of vigorous intensity or interval training

may be sufficient for younger and more

physically fit individuals

150 min of moderate-to-vigorous intensity

physical activity

Aspirin therapy Low-dose aspirin (75e100 mg orally daily)

might be considered for the primary

prevention of ASCVD among adults 40

to 70 yrs of age at higher risk for CVD

not at increased bleeding risk

Aspirin recommended for secondary

prevention

Routine use in low-risk individuals is not

recommended

75e162 mg daily may be considered for

patients at increased CV risk after

discussion regarding risks and benefits

Aspirin recommended for secondary

prevention

Routine use in low-risk individuals is not

recommended

75e162 mg daily may be considered for

patients at increased CV risk after

discussion regarding risks and benefits

Aspirin recommended for secondary

prevention

ACC, American College of Cardiology; ADA American Diabetes Association; AHA, American Heart Association; ASCVD, arteriosclerotic cardiovascular disease; BMI, body mass
index; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; DASH, Dietary Approaches to Stop Hypertension; EASD, European Association for the
Study of Diabetes; EPA, eicosapentaenoic acid; ESC, European Society of Cardiology; HbA1c, hemoglobin A1c; LDL-C, low-density lipoprotein cholesterol.

*Risk enhancers include prolonged duration of diabetes, presence of retinopathy, nephropathy, neuropathy, or low ankle-brachial index in those living with diabetes mellitus.
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similarities exist across these various guidelines and
although minor variations for target therapy exist, there Is a
common theme of careful attention to CVD risk factors
such as tobacco use, hypertension, and blood lipids. One
important difference between guidelines From the United
States and Europe Is the former’s recommendation for use
of estimating equations for CVD risk to support clinical
decision making; those at highest risk for CVD (e.g.,
>20%) have more aggressive recommendations for thera-
peutic intervention than Do lower-risk patients. the recent
adoption of sodium-glucose cotransporter-2 (SGLT-2) in-
hibitors and glucagon-like peptide-1 receptor agonists
(GLP-1RA) for prevention of CVD events by U.S.-based
guidelines Is also noteworthy. Lastly, the United States
no longer routinely recommends aspirin for primary pre-
vention only for secondary prevention; presently, each
guideline recommends aspirin use only in the highest risk
patients, in whom risk for bleeding Is low. Though rec-
ommendations are becoming increasingly common across
geographic locations, even greater unified consistency
across international prevention guidelines would Be ex-
pected to facilitate more coherent recommendations for
clinicians globally.

An overview of the pathway of care

Prevention of CVD among people living with dia-
betes. This ideal pathway of care designed to deter onset
CVD among people living with type 2 diabetes mellitus is
grounded in prevention: 1) prevention of obesity, meta-
bolic syndrome, and type 2 diabetes mellitus among the
general population; 2) prevention and early detection of
type 2 diabetes mellitus among cardiovascular patients;
and essentially 3) prevention of cardiovascular disease
among people living with diabetes.

For the purpose of this Roadmap, the pathway of care
for the “prevention of CVD among people living with
diabetes” is the main focus. Prevention strategies for people
living with type 2 diabetes mellitus focus on CVD pre-
vention: from a lifestyle management perspective,
including following a heart-healthy diet, regular exercise,
smoking cessation, and managing body weight; and risk
factor interventions including lowering blood pressure,
lowering low-density lipoprotein cholesterol, controlling
glycemia, and taking heart protective medications as pre-
scribed [27].

Perhaps the most pertinent part of this pathway of care
is the essential role of lifestyle management. Newly diag-
nosed diabetes patients inherently shift to a high-risk’
category for CVD, and so lifestyle management and specific
interventions can measurably improve cardiovascular risk
factors [25], setting a viable goal for those living with type
2 diabetes mellitus in managing their disease without car-
diovascular complications.

It is also important to note the unprecedented link
between obesity and the development of onset type 2
diabetes mellitus, with reports of as many as 90% of people
with diabetes being overweight or obese [28], making this
risk factor indirectly responsible for a consequential up-
ward trend in CVD for this growing percentage of our
global population.
Screening of CVD among people living with dia-
betes. Dysglycemia is referred to as type 2 diabetes mel-
litus and impaired glucose tolerance and has a negative
GLOBAL HEART, VOL. 14, NO. 3, 2019
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prognostic implication, increasing the risk of cardiovascu-
lar complications [29].

A coronary event is often the first time type 2 diabetes
mellitus is recognized [30e32], and therefore screening for
dysglycemia is important in at-risk individuals as recom-
mended in current guidelines [20]. A best-practice
approach to screening varies in relation to the assumed
prevalence of dysglycemia in any particular population.
The method used should be adapted to the risk for a
positive outcome of the screening procedure. When
screening a general or low-risk population, it is best to start
with a questionnaire to assess the risk for future diabetes
followed by further tests only in individuals with high
scores: a commonly used tool for this is FINDRISC
(Finnish Diabetes Risk Score). In populations at high risk,
such as people with CVD, screening should be conducted
by means of an oral glucose tolerance test (OGTT) or
glycosylated hemoglobin. Screening at the level of general
practice may identify those at high risk with the metabolic
syndrome.

There are several definitions of this clustering of CVD
risk factors that enhance the risk for future type 2 diabetes
mellitus. In 2009, a joint group representing several
important international organizations harmonized defini-
tions for high-risk individuals. For a diagnosis of metabolic
syndrome, 3 of the following risk factors should be present:
1) central obesity (sex- and ethnicity-specific values); 2)
increased triglycerides or treatment for hyper-
triglyceridemia; 3) low high-density lipoprotein cholesterol,
sex-specific values or treatment for high-density lipoprotein
cholesterol; 4) raised blood pressure or treatment for diag-
nosed hypertension; 5) increased fasting plasma glucose; or
6) diagnosed type 2 diabetes mellitus [33]. Metabolic syn-
drome is not always recognized, but it importantly, if it is
identified, it offers an ideal opportunity to prohibit or at least
delay the onset of type 2 diabetes mellitus.

Figure 4 outlines a pragmatic way to address dysgly-
cemia screening in populations with varying risk for dys-
glycemia [34].

Assessment of cardiovascular risk and diagnosis of
CVD among people living with diabetes. Assessment
of cardiovascular risk and risk-enhancing factors: Assessment
of cardiovascular risk and diagnosis of CVD among people
living with type 2 diabetes mellitus does not pertain to the
typical diagnosis pathway for specific disease areas, the
science and technology of which are beyond the scope of
this Roadmap. Ideal patient care pathways and best-
practice approaches to diagnosis of specific disease
areas may be found in previously published WHF Road-
maps [1e6].

A holistic approach and comprehensive care plan for
those living with type 2 diabetes mellitus is needed to
reduce the risk of CVD. As part of this care plan, and ac-
cording to the American Diabetes Association (ADA), car-
diovascular risk factors including obesity and/or
overweight, dyslipidemia, smoking, a family history of
GLOBAL HEART, VOL. 14, NO. 3, 2019
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premature coronary disease, chronic kidney disease, and
the presence of albuminuria should be systematically
assessed at least annually in all those living with type 2
diabetes mellitus [24]. Risk score calculators may also
support health care practitioners, particularly in primary
care settings. Supporting interventions for the reduction of
cardiovascular risk are now being widely adopted by health
care teams across settings including ADVANCE (Action in
Diabetes and Vascular disease: preterax and diamicron-MR
controlled evaluation) risk scores (for patients without
CVD) and SMART (Second manifestations of arterial dis-
ease) risk score and CardioSmart (for patients with overt
CVD), U-Prevent (to support the selection of secondary
prevention medication and calculate risk reduction), as
well as the DIAL (Diabetes Lifetime-perspective prediction)
model (to assess lifetime treatment effect).

This Roadmap repeatedly emphasizes the increased
cardiovascular risk associated with type 2 diabetes mellitus.
Parameters including hypertension and low-density lipo-
protein cholesterol must be managed. New evidence out-
lining the link between prediabetes and higher risk of
future diabetes and cardiovascular events and emerging
evidence demonstrating that specific glucose-lowering
agents can decrease cardiovascular events [35] can inform
health care practitioners on best-practice approaches to
reduce the risk of onset CVD among people living with
type 2 diabetes mellitus.

Signs and symptoms: The assessment of signs and
symptoms of those living with diabetes for CVD can have a
measurable impact on early detection. Diabetes mellitus is a
specific risk factor for atherosclerosis and is present in
many patients with multisite atherosclerosis. Careful his-
tory taking, systematic clinical examination, and appro-
priate investigations are required to follow a best-practice
approach [20]. Physical examination markers must also be
considered during routine screening for CVD among
people living with type 2 diabetes mellitus. Attention to
widened pulse pressure, peripheral pulses, ankle-brachial
index, obesity, retinal arteriolar narrowing, and assess-
ment for ejection murmur of calcific aortic sclerosis are
office-based clues to CVD risk [36].

Treatment of CVD among people living with dia-
betes and approaches to care. As a consequence of the
fact that type 2 diabetes mellitus is recently considered a
CVD equivalent, its treatment is currently based on a patient-
centric approach with a comprehensive management of
strategies focused on both glycemic levels and CVD risk
reduction, in contrast to the previous glucose-centered
paradigm. There are multiple options available for the
treatment of those living with diabetes, including bigua-
nides, sulfonylureas, meglitinides, thiazolidinediones,
alpha-glucosidase inhibitors, GLP-1RA, dipeptidyl-pepti-
dase-4 (DPP-4) inhibitors, SGLT-2 inhibitors, and insulin.
However, the 2018Consensus Report on theManagement of
Hyperglycemia in type 2 diabetes mellitus by the American
College of Cardiology (ACC) and endorsed by the ADA
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FIGURE 4. Screening for dysglycemia. ACS, acute coronary syndrome; FINDRISC,
Finnish Diabetes Risk Score; GRACE, Global Registry of Acute Coronary Events.

j gRECS

222
suggests that specific categories of patients with different
coexisting comorbidities would benefit more (in terms of
morbidity and mortality) from receiving specific drug regi-
mens. This consensus document recommends the tailoring
of therapy based on presence and type of CVD.[37].

The ADA/European Association for the Study of Dia-
betes consensus emphasizes the importance of avoiding
clinical inertia, by intensifying the treatment in a 3-month
interval if the glycemic targets are not met, and of assessing
the presence of atherosclerotic cardiovascular disease
(ASCVD), heart failure, and chronic kidney disease. These
recommendations are based on evidence from recent large
cardiovascular outcome trials that have shown significant
benefits for GLP-1RA and SGLT-2 inhibitors. Regarding
the treatment of those living with type 2 diabetes mellitus:

1. The first-line of therapy consists of lifestyle management
aspects, including medical-nutrition therapy, physical
activity, weight loss, smoking cessation, psychological
support; moderate- to high-intensity statin therapy; and
metformin for those that tolerate it and that do not have
contraindications for it.
2. If the patient was or is diagnosed with ASCVD or
chronic kidney disorder, an agent with proven cardio-
vascular benefit should be added as a second-line drug
if glycemic targets are not met. Specifically, if the
ASCVD predominates in a patient, the ADA/European
Association for the Study of Diabetes and ACC
consensus documents suggest the use of either a GLP-
1RA or a SGLT-2 inhibitor with metaformin. If heart
failure or chronic kidney disorder predominates, a
SGLT-2 inhibitor is preferred [38].

3. If the patient does not have ASCVD, heart failure, or
chronic kidney disorder, it is recommended to establish
the priority of the treatment for deciding the second-line
drug (if needed)—either weight loss (with a preference
for GLP-1RA or SGLT-2 inhibitors), the minimization of
the risk of developing hypoglycemia (DPP-4 inhibitors,
GLP-1RA, SGLT-2 inhibitors, or thiazolidinediones), or
the lowering of the costs of the therapy (sulfonylureas or
thiazolidinediones).

4. If hemoglobin A1c (HbA1c) is higher than 10% (or is 2%
higher than the target), an injectable combination
should be considered.

5. The GLP-1RA is the preferred injectable agent, except in
cases where HbA1c is higher than 11% or where the
patient has symptoms of insulin deficiency or where the
presence of type 1 diabetes mellitus is possible [39].

Furthermore, although guidelines vary in their rec-
ommendations, while managing the CVD risk factors, the
addition of a statin and, in some cases, an antiplatelet agent
to the drug regimen of those living with diabetes should be
considered. However, this treatment must be accompanied
by the treatment of all of the other risk factors with anti-
hypertensive drugs, statins, and antiplatelet agents [20] and
as part of a patient-centered approach. A comprehensive
approach to evidence-based CVD risk reduction is the most
important focus of treatment for those living with type 2
diabetes mellitus.

Monitoring and follow-up. The monitoring and
follow-up of patients diagnosed with a CVD among those
living with type 2 diabetes mellitus are a crucial aspect of
the pathway of care. As part of this, patient education and
community or home support programs are essential in-
terventions to support lifestyle that can maintain quality of
life for those living with CVD and type 2 diabetes mellitus.

It is important to remember that education is not only
focused on raising patients’ awareness about their disease,
but equipping themwith the knowledge, skills, and attitudes
to know their risks, adapt their lifestyle, andmodify a lifetime
of suboptimal behaviors. For the purpose of this Roadmap,
we specifically distinguish between communication, focused
on informing the patient, and education, providing knowl-
edge, skills, attitudes, and behaviors on specific content.

The study of population and environment help to
determine the burden of type 2 diabetes mellitus and the
development of CVD, given that race [40] and socioeconomic
GLOBAL HEART, VOL. 14, NO. 3, 2019
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“I had a heart aƩack but I knew my risks
as someone living with diabetes, only
because of the work I do with diabetes
support groups. I knew the warning signs
and am alive today”

“I knew that my Dad was going to die. He
was really sick. My Dad lived with
diagnosed CVD and diabetes for just 14
months before he died. He lived with
diabetes for many years but never knew.
When he was diagnosed it was too late”

“I first learned about the risk of CVD (aŌer 10
years living with diabetes). CVD was presented
by my doctor as a possible future complicaƟon.
The first informaƟon I had about diabetes was
mainly from media and internet because I was
looking for it”

“When I first heard I had diabetes, I was in
the emergency room going into a coma.
I could no longer walk.
I was in a wheelchair. The night before I had
passed out in my bathtub and that day I
knew I was dying”

“Community involvement is very important.
For a person living with diabetes, they meet
their health care provider for 15-30 minutes
maybe once a  month.
It’s the community that is there to support
you, online and face to face”

“Diabetes educators have supported me
to change and manage my lifestyles. I
learned how to manage my blood sugar
and to know the risks and complicaƟons
including CVD risks”

“No-one explains how complicated
life can be with diabetes. I had to learn
to exercise with diabetes.
Managing diabetes is an effort needed
from the whole family circle’, it’s a
team effort”

“I am aware of elevated
cholesterol and I take staƟns
every Ɵme I go to the
endocrinologist”

“I didn’t know about diabetes
when I was diagnosed.
People sƟll don’t know about
diabetes”

“I would like people to know,
if diagnosed with diabetes,
to schedule an appointment
with a cardiologist”
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FIGURE 5. Ideal pathway of care: a patient perspective. CVD, cardiovascular disease.
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status [41] are predictors of risk. Moving past individual in-
terventions, this pathway also emphasizes the importance of
the social environment and the need to consider environ-
mental engineering that addresses pollution [42], local ecol-
ogy [43], socioeconomic status [44], and other context-
specific examples of important determinants of cardiovascu-
lar health [41].
A PATIENT’S PERSPECTIVE
Behind every statistic there is a personal journey, and each
patient story is fraught by challenges toooften causedbymany
of the roadblocks presented within the Roadmap including a
lack of resources, psychosocial impact (emotions and re-
lations), inefficient health systems, or lack of education.

Differences in perspectives between patients and health
care professionalsmay have an impact on patient care. Studies
consistently highlight that perspectives of patients and health
care professionals are not consistently aligned [45]. Patient
GLOBAL HEART, VOL. 14, NO. 3, 2019
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benefits are reported when health care providers consider
challenges from multiple perspectives [46]. A patient-
centered approach to care requires an improved under-
standing and appreciation of the daily challenges faced by
patients and caregivers, dedicated funding, andwell-designed
health systems that meet the specific needs of these patients.

Opening the door to this perspective, the ideal patient
care pathway is populated with viewpoints of those living
with type 2 diabetes mellitus, to offer a better under-
standing of the intricate parts of a care pathway and what
this means to the patient (see Figure 5).
APPROACHES TO CARE FOR CARDIOVASCULAR
DISEASE AMONG PEOPLE LIVING WITH DIABETES
For the purpose of this Roadmap, barriers and possible
solutions to care are presented from the perspective of 1)
people living with diabetes: patients, patient families, pa-
tient organizations, and civil societies; 2) health care
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systems: health care professionals including medics and
nonmedics—in primary, secondary, and community set-
tings—and health system leaders; 3) public health and/or
health policy: decision makers, nonprofit organizations,
and government officials. Defining the needs of these 3
groups ensures that an essential first step is to assess bar-
riers of care from the perspective of the different audiences,
resulting in an integrated model that enables targeted so-
lutions to be developed based on specific needs and taking
into consideration population and environmental health
(see Figure 6). Evidence to support integrated care pro-
grams is seen in the effects of quality care [47], on
improved patient outcomes [48] and quality of life [49]. A
practical guide to integrated type 2 diabetes mellitus care
supports an approach that is patient-centered, addresses
the need to deliver care to those living with diabetes and
CVD across settings, and is flexible and adaptable to pa-
tients’ needs [50].

The key information shared between the patient living
with diabetes and the care provider (doctor or nurse) has
sometimes as much importance for achieving an accurate
diagnosis as the physical examination and other diagnosis
means and lab tests do [51].

This WHF Roadmap proposes strategies and in-
terventions to help improve care for patients across set-
tings. Without alignment among perspectives of patients
on the priority areas, clinicians’ understanding and
appreciation of the daily challenges faced by patients and
caregivers, and the role of leaders in cardiovascular health
to assign funding and design appropriate and efficient care
systems, it will be difficult to achieve an integrated
approach to care. Each solution proposed will require a
role to be fulfilled across all target groups and an approach
that will strengthen collaboration across all those affected
by the growing burden of type 2 diabetes mellitus and the
risk of CVD.

OVERCOMING BARRIERS ALONG THE PATHWAY
OF CARE

A Roadmap framework to identify key action areas
The prescribed pathway of care, barriers along this
pathway, and consideration of solutions based on both
evidence and on practical examples offer a springboard
from which to plan, design, and implement change for a
better future for those living with type 2 diabetes mellitus
and CVD. Consolidating the information from specific
examples into measurable actions requires an additional
step: to organize and frame the presented information in
a way that is useful, practical, acceptable, and applicable
at national and local levels. Identifying collective actions
is an approach built on a public health drive for change
and on the premise that public health should be defined
as the “collective action for sustained population-wide
health improvement” [52] and adapted with permission
from the CANMeds framework model (Royal College of
Physicians and Surgeons of Canada, Ottawa, Ontario,
Canada). These action areas of this Roadmap have been
modeled and elaborated from this collective action
approach as well as a comprehensive review of other
action areas emerging from comments and feedback
collated through the Delphi (consensus-based surveys).
In defining a context-specific strategy for overcoming
barriers along this ideal pathway of care, the consider-
ation of each of the key action areas will support a stra-
tegic plan for design and implementation that takes into
account all stakeholders, specific action areas, and tar-
geted integrated solutions.

This section of the Roadmap will present the barriers
to care based on the ideal pathway for CVD among patients
with type 2 diabetes mellitus and a number of possible
solutions along this pathway. The tables presented in each
section of the pathway will guide readers through this
section presenting listed roadblocks and possible solutions
in line with key action areas. It must be noted that the
presented roadblocks are not all encompassing and by no
means offer a “quick fix” solution. This collective action
framework is practical and can be applied to each of the
key sections of the patient care pathway, to assess which
domains are missing or should be applied to improve care
(see Figure 7). For example, for the monitoring and follow-
up of CVD among patients living with diabetes, is there an
integrated approach to care with strong collaboration
across settings?

Although not all barriers and solutions are addressed at
an individual level, a strategic approach to key action areas
are offered for some examples, from prevention to moni-
toring and follow-up. In addition, the results of themodified
Delphi survey process will also serve to inform this section
supported by evidence-based examples in practice and
evidence-informed solutions. The structure offers an
GLOBAL HEART, VOL. 14, NO. 3, 2019
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overview of 1) a patient’s perspective, 2) the setting for care
(primary care, secondary care, community care), 3) the most
reported roadblocks and a review of evidence, 4) an inte-
grated and strategic approach to specific solutions based on
collective action areas, and 5) examples of initiatives that
have been implemented, where feasible.

Reflection before action
Perhaps the greatest challenge in creating this document
has been how to present roadblocks and solutions as an
evidence-informed framework to support implementation.
As a first-line approach, it is essential to assess and identify
whether presented roadblocks to care are in fact barriers
within context. Careful consideration of the perspective of
patients, the health care team, and decision makers is
needed before embarking on planning and implementing
interventions. A situational analysis can offer useful infor-
mation and feedback from different perspectives and an
overview of the true gap in care [53].

Prevention of CVD among people living with
diabetes
The target setting is relevant for the general public and
those living with with type 2 diabetes mellitus.

Roadblock: Low awareness of the link between
CVD and diabetes.
(implementation science).

GLOB
Sept
“People are eating so much sugar without even real-
ising. People in my country just don’t know the effects
sugar[s] have on our health. Not just sugar that we
add ourselves, but sugar already added to food that we
eat every single day.”
Although this entire Roadmap is focused on preven-
tion, the prescribed pathway of care focuses on the pre-
vention of onset CVD among people living with type 2
diabetes mellitus. Despite the proven connection between
type 2 diabetes mellitus and CVD, general awareness
among the public remains low [54]. Approximately one-
quarter of people with diabetes in the United States and
nearly one-half of Asian and Hispanic Americans with
diabetes are undiagnosed [55]. In Sub-Saharan Africa, this
number has been reported as high as 80% [56]. People
with metabolic syndrome are also at increased risk of CVD.
Increased vigilance is warranted to identify and treat them
and their associated cardiovascular risk factors [57].

Prevention is particularly important in countries and
regions treating type 2 diabetes mellitus as a new disease
area, where awareness, health literacy, and education are
particularly low among those newly diagnosed. Low
awareness among those living with type 2 diabetes mellitus
of the elevated risks of CVD is a well-reported barrier to
best patient care, notably in the prevention of heart disease
or stroke. Within the survey sent to WHF and IDF
Members, a “lack of patient awareness of the risks of CVD”
was the highest ranked roadblock with over 94% and 95%,
AL HEART, VOL. 14, NO. 3, 2019
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respectively, of respondents agreeing or strongly agreeing
across both survey rounds.

In a U.S. survey conducted in 2016, 52% of respondents
with type 2 diabetesmellitus were unaware of their increased
risk of CVD while awareness of the microvascular risk was
higher [58]. In a survey in Lebanon, the awareness of car-
diovascular risk factors was highest for smoking and lowest
for diabetes [59]. U.S. adults had a low awareness of car-
diovascular risk factors and correlates of awareness included
older age, insurance status, family income above the poverty
line, U.S. origin, having a usual source of health care, and the
presence of comorbid conditions [60]. In a study of the
general population in 4 cities in Argentina, Chile, and
Uruguay, the prevalence of diabetes varied between 8.4%
and 14.3% but only 80% of those with diabetes were aware
of their condition [61]. In a prevalence study among Latin
Americans living in the United States, 37% of those with
diabetes were undiagnosed. Individuals with higher odds of
being undiagnosed were women, those with no health in-
surance, individuals who received no health care in the past
year, those who were overweight, and those with dyslipi-
demia. Individuals with lower likelihood of being undiag-
nosed were those with a family history of diabetes and those
with hypertension [62].

By increasing global understanding of the link between
CVD and diabetes, there is hope that we can reduce the
225



TABLE 2. Roadblocks and possible solutions on the prevention of CVD among people living with diabetes

Action Needed by Target

Group Roadblock Survey Responses Possible Solutions

Key Action

Area

Patients, carers and

families, patient

organizations, and

civil societies

Lack of awareness of the risks of

CVD among diabetes

patients

Difficulty in changing attitudes

and behavior to adhere to a

new lifestyle to avoid later

risks

Lack of understanding of risk

perception of CVD among

diabetes patients

Difficulty in changing attitudes

and behavior to adhere to

a new lifestyle

97% agreement

85% agreement

Survey round 2:

97% agreement

85% agreement

Clear campaigns to inform the general public

Strengthen patient information and patient

awareness campaigns, for example, AHA

Take Diabetes to Heart

Direct patients to national and local support

programs that may exist

A module-based education program covering key

components that may include disease risks,

health management, avoiding complications,

importance of medication adherence, lifestyle,

and nutrition

Strengthen evidence on effective interventions for

behavior change in people living with diabetes

across contexts, cultures, and socioeconomic

classes

Implement support interventions that have proven

success at improving education in those living

with type 2 diabetes mellitus

Communication

Advocacy

Education

Communication

Research

Education

Health systems and

health care

professionals

Lack of awareness of health

care professionals of risk,

assessment, and overall

importance of CVD and

diabetes

Medical education is not

focused on prevention

Perception of diabetes as a

glucose-centric,

misperceived focus

Lack of focus on teaching on

disease burden and public

health

85% agreement

New

Survey round 2: 79%

agreement

90% agreement

Design medical education curricula with more focus on

prevention

Strengthen multidisciplinary education models

Design care systems to facilitate collaboration with

health care professionals across setting using

integrated care models

Build into continuing medical educatione and

continuous professional developmentespecific

modules on disease burden and public health

Education

Collaboration

Agency and

Leadership

Health policy and

leaders in

cardiovascular

health

Lack of investment in public

health

Payment structures that

do not allow for sufficient

allocation of resources

to prevention

94% agreement

Not included in

survey round

Make diabetes and CVD a priority on national

agendas and assign funding

Simple and strong awareness campaigns supported at

national level

Coordinate efforts to inform and educate decision

and policy makers of the overall burden

Increase high-quality evidence on effectiveness of

interventions across settings

Use evidence to inform policy, health agendas, and

allocation of resources

Leadership and

Agency

Communication

Advocacy

Leadership and

Agency

Research

Abbreviations as in Table 1.
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incidence of CVD through patient engagement and
behavior change [63]. This will represent the first steps in
reducing the burden of diabetes, simultaneously helping
people with the disease to control their diabetes. Awareness
campaigns focused on making the link between CVD and
type 2 diabetes mellitus are the first step to better general
public understanding and appreciation of this growing
burden and the actionable steps that can be taken to reduce
it (see Table 2) [64]. CVD and type 2 diabetes mellitus are
invariably linked with poor diet, lack of physical activity,
smoking, and obesity among lower socioeconomic classes,
a trend widely reported at the global level [65]. Therefore
the public must Be made aware of the benefits of healthy
lifestyle choices, but these must be made accessible and
affordable. This requires a collaborative effort across
leaders and decision makers of education systems, the food
GLOBAL HEART, VOL. 14, NO. 3, 2019
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TABLE 3. Evidence-based examples from the Montana DPP

Intervention Results

Telehealth delivery of the DPP to rural communities Participants receiving the Montana DPP through telehealth have

similar rates of participation and achieve similar weight loss

as participants attending the program on site

Intensive lifestyle intervention goals can be achieved

as effectively with large groups as with small

groups

Findings indicate that intensive lifestyle intervention goals can be

achieved as effectively with large or small groups

DPP, Diabetes Prevention Program.

gRECSj
industry, media, urban planning, and nongovernmental
organizations [66]. Actively promoting diabetes awareness
and supporting healthy decision making for people living
With diabetes and those at risk is key. By increasing access
to healthier options, key stakeholders in cities will effec-
tively make healthier choices easier. a large number of
stakeholders and sectors should Be involved at all levels of
society [67,68].

For the primary and secondary prevention of CVD
among people living with type 2 diabetes mellitus, the
management of type 2 diabetes mellitus must shift from the
management of glycemia to the management of cardio-
vascular risk. This is supported by 77% of survey re-
spondents in the second survey round. Yet first-line
treatment approaches have traditionally relied on the evi-
dence of therapeutic strategies for the control of hyper-
glycemia [69], with little understanding on the effects of
these treatments on cardiovascular risk [70].
Evidence based solution and an example from the
Montana Diabetes Prevention Program. The United
States currently ranks the third highest in adult diabetes
worldwide [9]. The published data clearly outline that
there are specific risk factors that may increase the likeli-
hood of developing CVD among those living with type 2
diabetes mellitus. Yet there are few examples of programs
that have directed sufficient resources toward prevention.
The Montana Diabetes Prevention Program (DPP) delivers
interventions for healthy lifestyle changes to those at risk of
developing CVD and diabetes in Montana, through
awareness and education interventions. Publications from
the Montana DPP have shown the effectiveness of lifestyle
intervention programs [71], of a telehealth model to deliver
prevention initiatives to rural communities [72], and of
setting lifestyle goals with large and small groups [73].

See Table 3 for evidence-based examples from the
Montana DPP.
Screening for CVD among people living with
diabetes
The target setting is particularly relevant for primary care
and specialist centres.
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Roadblock: Adherence to clinical practice
guidelines.
“Before my diagnosis I visited my physician twice and
was sent away with misinformation.”

“There is a long family history of diabetes so as a
routine check my doctor would often screen for dia-
betes and take my blood pressure.”
Turning to populations at higher risk, such as women
with previous gestational diabetes, and those with athero-
sclerotic vascular disease including coronary, peripheral,
and cerebrovascular, screening needs to be performed by
blood tests following best-reported practice within clinical
guidelines [74]. A respondent noted that “guidelines on
screening for CVD in diabetes patients has failed to be
established” (from Japan). This statement reflects that
clinical practice based on evidence is commonly not
implemented as recommended [75] and contrasts with the
development of new pharmacological possibilities that
have made a timely identification of dysglycemia, particu-
larly in patients with coronary artery disease (see Table 4).

One reason for this may be that the association between
dysglycemia and CVD is considered unclear [75]. New
drugs, originally launched as glucose-lowering but also with
mortality- and morbidity-reducing effects, make such a po-
sition unacceptable as a reason for abstaining from dysgly-
cemia screening [58]. Another reason may be lack of
understanding of which tests should be used. Data favor the
use of an OGTT if the ambition is to disclose as many people
living with dysglycemia as possible. Although this may be
logistically challenging, particularly in low-resource settings
or in care settings not accustomed to administration of the
OGTT, it is an aim well supported for screening for CVD
among people living with diabetes. According to recent re-
ports by Shahim et al. [31] in patients with stable coronary
artery disease and by Chattopadhyay et al. [76] in patients
with acute coronary syndromes, OGTT is the test that pro-
vides the best prognostic information.

Roadblock: Fragmented care—a health care
workereled roadblock. It is clear that national and
local communication of, and adherence to, specific
guidelines for screening of CVD in those living with type 2
227



TABLE 4. Roadblocks and possible solutions to screening for CVD among people living with diabetes

Action Needed by

Target Group Roadblock Survey Responses Key Action Area and Possible Solution

Key Action

Area

Patients, carers and

families, patient

organizations,

and civil

societies

Absence of symptoms and perception of

diabetes as a silent disease deters those

living with diabetes from seeking

appropriate follow-up including screening

Socioeconomic and psychosocial barriers to

screening, particularly in low-income and

low-education populations (e.g., negative

attitude toward screening)

Survey round 2: 92%

agreement

New

Work collaboratively with patients in a

shared decision making process

Provide clear information on the risks of

living with type 2 diabetes mellitus using

targeted individual approaches based on

patient needs

Education

Communication

Advocacy

Health care

professionals

As patients are already diagnosed with

diabetes, there may be the assumption

that other specialists or members of the

health care team would address screening

for risk factors. This is linked to the barrier

that patient care is delivered by a health

care team across settings that may lead to

fragmented, episodic, and catastrophic

care

No readiness or commitment to keep updated

with specific education linked to CVD and

diabetes, which leads to a lack of

adherence to the implementation of best-

practice guidelines

Lack of coordination of health records systems

No resources or coordinated efforts to

measure and analyze big data

Survey round 2: 88%

agreement

New

Survey round 2: 85%

Survey 2: 96%

Define clear roles and responsibilities and task

allocation of the health care team across

settings

Consider approaches to link specialist clinics

with community-based programs in an

integrated approach to care

Design care systems that facilitate and

support collaboration across settings

Continue the development and update of

high-quality national and international

guidelines

Ensure communication across national and

local health care centers on specific

guidelines to follow

Adhere to relevant up-to-date guidelines and

local protocols for screening

Use registries that can provide specific

information about patients and patient

populations that support the delivery of

optimal care across settings

Collaboration

Leadership and

Agency

Research

Education

Research

Education

Leadership and

Agency

Health policy and

leaders in

cardiovascular

health

Lack of screening, suboptimal screening,

or low uptake of screening for CVD risk in

those living with diabetes

No access or long waiting times to access

general practitioners or specialist clinics

especially in LMIC, particularly for the

follow-up of those living with diabetes

for cardiovascular risks.

This has been also linked to socioeconomic

status and health inequality in developed

countries

(Modified based on

feedback in

Delphi process)

Survey round 1 and

round 2: 92% and

85%, respectively

Evaluate, modify, and redesign care

models based on needs

Point-of-care testing hemoglobin AMC, and

lipids, and gather large database of

patient information to better understand

the disease

Consider successful care models

(e.g., HIV in Africa)

Consider different models of improved

access to care (e.g., considering

subsidized or free transport,

decentralizing follow-up care programs,

opening times of clinics)

Leadership and

Agency

Leadership and

Agency

AMC, amplitude of muscular contradiction; CVD, cardiovascular disease; HIV, human immunodeficiency virus; LMIC, low- and middle-income countries.
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diabetes mellitus can effectively recommend and dissemi-
nate the best available evidence to guide practice [77]. The
organization of health care services can further improve
patient care by strengthening collaboration and integration
across care settings [78].

A number of barriers to this were identified in the
WHF and IDF surveys including a “fragmented, episodic,
and catastrophic” care (receiving 88% agreement) and to
those living with type 2 diabetes mellitus where health care
teams “fail to work together” (93% agreement) across pri-
mary, community, and specialist care settings. Whereas
integrated care is embedded as a best-practice approach
across the complex pathway of diabetes and CVD care, it is
worthy of specific mention in addressing screening for
CVD among those living with type 2 diabetes
mellitus [79,80].
GLOBAL HEART, VOL. 14, NO. 3, 2019
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TABLE 5. Evidence-based examples of integrated care screening programs in the United States and China

Intervention Results

A randomized trial of an intervention to improve self-care

behaviors of African American women with type 2 diabetes:

impact on physical activity [90]

The intervention showed modest enhancement

Effects of a structured health education program by a diabetic

education nurse on cardiovascular risk factors in Chinese

type 2 diabetic patients: a 1-yr prospective randomized

study [91]

Regular structure reinforcement with health education

is useful and can help to control CVD risk factors

CVD, cardiovascular disease.

gRECSj
Integrated care describes a partnership across a team of
health care practitioners who work collaboratively with
those living with type 2 diabetes mellitus and CVD, in a
coordinated effort to make decisions for the best possible
health and social outcomes [81]. Care models supporting
integrated care have a reported positive impact on
perceived quality of care [82], cost effectiveness for hy-
pertension screening and therapy [79], patient safety [83],
and increased access [84], and these models continue to
build on evidence-based support for this approach in
practice [85].
TABLE 6. Roadblocks and possible solutions on assessment of CVD r

Action Needed by

Target Group Roadblock

Patients, carers and

families, patient

organizations, and

civil societies

Once diagnosed with diabetes it may be

difficult for patients to accept their

diagnosis (78%)

Lack of belief or capacity to change

behavior

Lack of patient awareness on the risks

of CVD among people living with

diabetes and the importance of

lifestyle management

S

S

S

Health care

professionals

Lack of education of health care

professionals across settings and

overall importance of the link

between CVD and diabetes

Insufficient numbers of trained

specialists particularly diabetologists,

leading to delayed diagnosis

S

N

Systems and policy

and leaders in

cardiovascular

health

Infrequent access to follow-up

management programs to support

patients

7

CVD, cardiovascular disease.
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For screening of CVD among those living with type 2
diabetes mellitus, integrated care within the community
and primary care settings is essential to the timely diagnosis
of CVD. Within current health systems, integrated care
remains the exception rather than the rule, perhaps most
notably due to reported challenges with implementation
such as insufficient integration between patient databases
[86], lack of targeted remuneration or financial incentives
[87], lack of collaboration across settings and between
professionals [87], closed communication channels across
settings [88], to name a few, yet evidence and support for
isk and diagnosis of CVD among people living with diabetes

Survey Responses Key Action Area and Possible Solution

Key Action

Area

urvey round 2: 78%

agreement

urvey round 2: 92%

agreement

urvey round 2: 97%

agreement

Support patients on where to find accurate and

up-to-date information on their disease

Direct patients to national or local support

groups that might exist

Support and invest in health behavior change

initiatives and adapt programs to differences

across socioeconomic status

Partner with affected communities with high

numbers of people living with diabetes to

build strong targeted awareness campaigns

Communication

Education

Communication

Advocacy

urvey Round 2: 88%

ew

Provide clinical decision support offered through

mHealth models

Offer the possibility for real-time feedback on

dashboards

Plan and innovate for new care models

Education

Collaboration

Leadership and

Agency

1% agreement Support community-based programs to harness

the voices of those affected. Raise

awareness, in line with global or national

information packages with a specific target

for diabetes patients with a higher risk of

CVD

Communication

Advocacy
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TABLE 7. Evidence-based examples of programs for the assessment of CVD risk and diag-

nosis of CVD among people living with diabetes

Intervention Results

Effectiveness of pharmacist’s

intervention in the management

of CVD

A greater involvement of pharmacists in

activities directed to the patients and

collaboration with other health care

professionals in a team may provide an

enhanced effect on various outcomes

and may ultimately positively affect

public health [98]

Effectiveness of a multidisciplinary

intervention to improve hypertension

control in an urban underserved

practice

A multidisciplinary team approach involving

registered nurses, pharmacists, and

physicians resulted in substantial

improvements in hypertension control

in a real-world underserved setting [99]

CVD, cardiovascular disease.
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this approach to strengthen screening processes among
those living with diabetes is gaining attention both within
the published reports and in practice examples.

Evidence based solution and an example from an
integrated care screening program in the Philip-
pines. Through the modified Delphi process and as part
of the development of this Roadmap, one such example
offered through WHF and IDF Members tells the
compelling story of a joint effort with the World Diabetes
Foundation and primary health care facilities in the
Philippines. The purpose of this initiative was to increase
and improve access to multidisciplinary diabetes and
CVD care in the Davao and Western Visayas regions, the
only large-scale effort to locate integrated services for
CVD and diabetes prevention and screening within
existing primary health care systems. This project
involved specific interventions including establishing
registries, records, and screening forms for health care
professionals across settings and coordinated training
programs that were delivered by specialist teams. Results
of the program reported the local screening of 57,242
people for diabetes and hypertension at primary care
clinics, the results of which were registered in a large
database. Evidence-based examples of the benefits of
different models of integrated care, across settings as well
as across specialty areas continue to support this model
as a best-care approach for chronic disease [89].

Table 5 presents evidence-based examples of inte-
grated care screening programs in the United States and
China [90,91].

Assessment of CVD risk and diagnosis of CVD
among people living with diabetes
The target setting is particularly relevant for primary care
and specialist centers.
Roadblock: Access to endocrinologists.
“My dad lived for many, many years with undiag-
nosed type 2 diabetes mellitus. When he was even-
tually diagnosed with type 2 diabetes, he also had very
high blood pressure and heart disease.”
A multitude of roadblocks exist around limited
screening and optimal diagnosis of type 2 diabetes mellitus.
There is also a need to remove all the barriers for access to
health care: accessibility (geographical); acceptability (so-
cial and cultural); affordability (financial for patients); and
availability (of health services and resources) (see Table 6).
The limited number of diabetologists and endocrinologists
providing timely diagnosis of type 2 diabetes mellitus has a
direct and measurable impact on detection of cardio-
metabolic risk in this ‘at risk’ population. Among endo-
crinologists, factors preventing optimal management may
include sheer numbers, given the high incidence of type 2
diabetes mellitus and relatively limited numbers of endo-
crinologists. According to the Center for Disease Control
2015, the most recent estimates in the United States indi-
cate 30.3 million individuals with diabetes and only
w8,000 endocrinologists [92]. It has been reported that
those countries with the highest numbers of undiagnosed
type 2 diabetes are China, India, and the United States [9].
New emerging studies link increasingly higher CVD risk
with each increasing decade at diagnostic age. Age at
diagnosis of type 2 diabetes mellitus is essential for prog-
nosis of survival and cardiovascular risks [93].

Beyond this, endocrinologists, like any other specialty,
can experience a lag time until full familiarity with new
data for more novel agents such as SGLT-2 inhibitors and
GLP-1RA. Particularly worrisome is the notion that these
agents with cardiovascular benefit may fall between spe-
cialties in higher risk patients, in a situation where endo-
crinologists defer to cardiologists in prescribing them given
their action on parameters such as heart failure, volume
status, and atherosclerotic complications and cardiologists
defer to endocrinologists (and internists) given that these
are glucose-lowering agents.

Health system planning to reflect trends in health care
are essential if we are to meet the demands of this rising
epidemic and to ensure that health systems have the pos-
sibility to deliver quality care required for those living with
diabetes. This approach requires active participation of
leaders in health systems as well as policy and decision
makers at the national level. Patients and patient organi-
zations are increasingly playing a greater role in more
innovative planning, designing, and implementing of care
models [94]. Foresight in education planning, for medical
specialist training as well as training for health care pro-
fessionals to ensure a skilled care team, can meet the needs
of complex patient profiles. The World Health Organiza-
tion and European Observatory on Health Systems and
Policies offer best-practice examples of innovation across
GLOBAL HEART, VOL. 14, NO. 3, 2019
September 2019: 215-240



TABLE 8. Roadblocks and possible solutions on treatment and approaches to care

Action Needed by

Target Group Roadblock Survey Responses Key Action Area and Possible Solution Key Action Area

Patients, carers and

families, patient

organizations,

and civil

societies

Patients unnecessary fear of the side effects

of treatment or feeling that medication

is not needed

Difficulty in changing attitudes and

behaviors to adhere to a new lifestyle to

reduce risk factors

Survey rounds 1 and 2:

76% and 87%

Survey round 2: 94%

Support and invest in infrastructure

to create “expert patients”

particularly in treatment of CVD

Education and active interventions as

an approach to care to supporting

behavior change

Education

Health systems

and health care

professionals

Lack of support and full understanding in the

difficulties faced to modify behaviors

among those living with diabetes and

CVD

Lack of appropriate time and system support

in delivery of care teams

Lack of consistency in the approach to care

particularly for first-line treatment

Lack of supporting evidence on combination

therapy approaches

Changing demographics of diabetes as a

disease across the life span, especially

with raising numbers of diagnosis of

children and adolescents with type 2

diabetes and those living long with type 2

diabetes, where evidence from clinical

trials to guide therapy is still being built

New

Survey round 2: 88%

New

New

New

Support collaboration and teamwork.

Follow an integrated education

approach across specialty areas

and with the entire care team

Improve health care systems for the

systematic delivery of high-quality

care following evidence-based

guidelines

New research is needed

Improve coordination and efforts

across clinical trial teams

Strengthening

collaboration

Education

Research

Policy and leaders

in

cardiovascular

health

Lack of clear, concise, targeted information

to patients on the importance of

adherence to treatment of CVD

Lack of adherence to medication due to

affordability

Lack of adherence to medication due to

accessibility

Avoid stock outages through long-term

planning and a mix of private and public

medicine storage and distribution

Survey rounds 1 and 2: 97%

and 92%

Survey rounds 1 and 2: 87%

and 78%

Survey round 2: 89%

Survey rounds 1 and 2: 94%

and 84%

Improve early intervention programs

following initial first-line

treatment

Investigate national initiatives and

strategies to improve access to

quality affordable evidence-based

medicines and treatment

programs (free or subsidized

medicines)

Communication

Leadership and

Agency

CVD, cardiovascular disease.

gRECSj
countries within the European Observatory Policy Brief
Series [95].

Roadblock: Lack of multidisciplinary education. For
nonendocrinologists, multiple overlapping as well as
distinct barriers may exist regarding optimal care of dia-
betes. Cardiologists may feel this is outside the realm of
what they have traditionally cared for. They may also feel
unease about participating in the management of a disease
they did not train in, exacerbated by a lack of resources for
either doing the teaching required in terms of diabetes or
new medication use and/or the requisite follow-up.
Importantly, for almost a decade, key cardiology groups,
such as the ACC, have called for cardiologist involvement
in diabetes management in a multidisciplinary approach to
care and this has not occurred [96].
GLOBAL HEART, VOL. 14, NO. 3, 2019
September 2019: 215-240
A long-held notion among specialists has been a
territorial one—concern that physicians referring cases to
them for more traditional cardiovascular problems will
feel as if the cardiologist is encroaching on their area.
Internists and primary care physicians may feel unfa-
miliar with newer agents and perplexed about their
appropriate use and patient selection. Certainly a trickle-
down process has been seen with the use of other agents
over time, including ones that are well tolerated such as
statins. As is relevant for all caregivers, a tremendous
focus has existed around notions of “do no harm,” with
physicians concerned about potential side effects or un-
toward responses to newer agents and being unfamiliar
with patients who might not be appropriate for a given
drug. The results of the WHF and IDF surveys echo this
reported barrier with 97% of survey respondents agreeing
231



TABLE 9. Implementation examples with published outcomes

Intervention Results

Strategies for guideline implementation in primary care

focusing on patients with CVD: a systematic review

The use of implementation strategies for the distribution of

guidelines on CVD can be convincingly effective on physician

adherence, regardless of whether it is based on a unimodal

or multimodal design [108]

Nurse care manager collaboration with community-based

physicians providing diabetes care: a randomized

controlled trial

A nurse care manager collaborating at the office level with

community-based primary care physicians can enhance the

care provided to adult patients with type 2 diabetes [109]

CVD, cardiovascular disease.

TABLE 10. Roadblocks and

Action Needed by

Target Group

Patients, carers and

families, patient

organizations,

and civil

societies

Pa

Health systems and

health care

professionals

Fa

La

Health policy and

leaders in

cardiovascular

health

La

M

CVD, cardiovascular diseas
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that there is a “lack of education of health care pro-
fessionals across settings.”

The most fundamental intervention related to
improving diabetes care involves education regarding new
insights into the nature of diabetes, its associated patho-
logical drivers and complications, and the impact of
glucose control on cardiovascular outcomes, including
newer glucose-lowering agents. Ongoing and more rapid
integration of clinical trial data into guideline-directed care
can help in this regard. The education provided to those in
possible solutions on monitoring and follow up

Roadblock Survey Responses

tient-centered and partnered

initiatives that move toward

more united recommendations

and guidelines for patient

monitoring and follow-up

Survey round 2: 97% In

ilure to work together across a

multidisciplinary team with

community workers, pharmacists,

and nutritionists

ck of education that is socially,

demographically, and culturally aware

Survey round 2: 93%

Survey round 2: 95%

agreement

Im

A

S

M

ck of or poorly delivered community-based

programs designed to reach the patient

onitoring and follow-up of CVD and

diabetes care must not only focus on

patient care initiatives but to incorporate

cross-sectional policy planning and

environmental engineering

Survey round 2: 87%

New

D

L

e.
practice should be both broad and practical, including
prior authorization strategies and key patient characteris-
tics that might lead to the exclusion of specific agents given
risk for adverse outcomes. This approach helps address
physicians’ fears regarding causing harm, which also
include concerns over liability.

Evidence based solutions and an example from the
ACC Expert Consensus Decision Pathway. Regional
societies are well placed to deliver the educational tools to
Key Action Area and Possible Solution

Key Action

Area

clude patient representatives in

the development of guidelines

particularly for monitoring and

follow-up

Research

prove an integrated care approach across

community, primary, and specialist and

collaboration care settings, strengthening

communication, interprofessional

education and

ppropriately equip health care workers with

the skills for accurate screening and

patient follow-up

trengthen skills profiles and promote task

shifting with certified education programs

for community-based workers

ultidisciplinary and training of the care team

to work collaboratively, to set targets, and

overcome demographic and cultural

challenges

Leadership and

Agency

Communication

Education

Collaboration

evelop and evaluate new care models and

invest in implementation of new

approaches to care

arge-scale urban planning initiatives to

address today’s problems but also to plan

for tomorrow’s determining factors of

population health

Leadership and

Agency
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TABLE 11. Evidence-based examples of monitoring and follow-up

Study Results

Urban green space interventions and health:

a review of impacts and effectiveness

Urban green space is a necessary component for delivering healthy

sustainable and livable cities that deliver positive health and social and

environment outcomes for all population groups [122]

The influence of local food environments on

adolescents’ food purchasing behaviors

High fast-food outlet density in both home and school neighborhoods was

associated with increased fast-food purchasing by adolescents. Macrolevel

regulations and policies are required to amend the health-detracting

neighborhood food environment surrounding children and youth’s home

and school [123]

Set prioriƟes
SituaƟonal
analysis 1

gRECSj
support clinical decision making in practice. The ACC
Expert Consensus Decision Pathway is one such example
to disseminate the knowledge required particularly on new
areas where evidence may be limited or evolving to enable
the care team to make evidence informed decisions [97].

Table 7 provides evidence-based examples of programs
for the assessment of CVD risk and diagnosis of CVD
among people living with diabetes [98,99].

Successful interventions using an integrated care
approach have been repeatedly shown within the pub-
lished data across specialties and settings.

Treatment and approaches to care
The target setting is particularly relevant for specialist
centers, primary and community care, and care at home.

Roadblock: Evidence practice gaps in treatment of
diabetes and CVD.
Specify key
stages of
development
Design framework

3

IdenƟfy key
stakeholders
Dvelopment,
disseminaƟon

5

Define purpose
Statement of intent
and project scope 2

IdenƟfy needs
Resources for
development
and implementaƟon

4

GLOB
Sept
“I was living with type 2 diabetes and given metformin
to take daily. I have a sweet tooth and loved bread.

I decided on no more than 35 g of carbohydrates every
day and I check my levels before and after every meal.
Within 1 week, my levels were great and with my
GP’s support I did not take the additional metformin
he advised and just stayed on 1 a day.

I went for regular HbA1c check-ups and I was told to
eat starchy carbohydrates with every meal. But
through the online support groups I checked this
advice as it did not make any sense to me when my
goal was to reduce sugar intake. I ignored it and
followed the information offered by other diabetics
who were sharing their great results (diabetes.co.uk).”
and implementaƟon

Define scale-up
plan 7

Define project as
a long term
iniƟaƟve
Monitoring and
evaluaƟon tools

6

FIGURE 8. An implementation toolkit.
There is substantial variation in the treatment of type 2
diabetes mellitus worldwide. Recently, the global
DISCOVER (A Global, Prospective, Observational Study of
Patients With Type 2 Diabetes Who Are Starting Second-
Line Glucose-Lowering Therapy) study observed type 2
diabetes mellitus treatment and clinical outcomes in 38
countries across 6 continents [100]. Investigators observed
significant variation in treatment across countries, reflect-
ing barriers refined and gathered through feedback from
WHF and IDF Members during the Delphi survey process.
AL HEART, VOL. 14, NO. 3, 2019
ember 2019: 215-240
Although clinical guidelines recommend monitoring
HbA1c to support treatment decisions, approximately 1 in
5 patients did not have an HbA1c measurement recorded
when initiating second-line treatment, suggesting that
HbA1c is not routinely measured in some clinical settings
and geographic regions [100]. There is well reported un-
derutilization of comprehensive medical prescriptions and
lipids to test blood pressure [101]. The median time from
diagnosis of type 2 diabetes mellitus to initiation of
second-line therapy was 4.1 years, with the lowest time
found in Southeast Asia and the Western Pacific region (3.4
years) and the highest amount of time in Africa (5.7 years)
233
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[100]. Even within regions, there was significant variability
in median time from diagnosis of diabetes between coun-
tries [100]. Similarly, the use of first- and second-line
therapies varied greatly across regions [100]. The most
frequently prescribed first-line therapies were metformin
monotherapy and combinations of metformin and a sul-
fonylurea [100]. The greatest proportion of patients
receiving combinations of metformin and a sulfonylurea as
first-line therapies were found in Southeast Asia and the
Eastern Mediterranean region [100]. The most prescribed
second-line therapies were combinations of metformin and
a DPPe4 inhibitor and combinations of metformin and a
sulfonylurea. The most common second-line therapies
prescribed in Africa and Southeast Asia were combinations
of metformin and a sulfonylurea, which differed from the
Eastern Mediterranean region, the Americas, Europe, and
the Western Pacific region, where combinations of
metformin and a DPP-4 inhibitor were more frequently
prescribed as second-line therapies [100].

These differences in treatment triggered mainly by
cost-related and drug availability problems—especially the
access to insulin, which is defective in some regions—
could be solved through appropriate leadership and na-
tional programs that would improve health care systems
for consistent delivery of high-quality and evidence-based
care (see Table 8).

Roadblock: A lack of collaboration across the
healthcare team. Type 2 diabetes mellitus doubles or
even triples the risk of developing ASCVD [102] and
therefore an integrated approach is mandatory [20]. This
cardiology-diabetology collaboration has been highlighted
since 2013 in the European Society of Cardiology Guide-
lines on diabetes, pre-diabetes, and CVD developed in
collaboration with the European Association for the Study
of Diabetes. Delivery of best-practice care is not imple-
mented due to insufficient collaboration between different
specialties or due to a lack of diverse health care pro-
fessionals. For it to become reality, an integrated approach
to care is needed, including not only diabetologists and
cardiologists, but also internal medicine specialists and
general practitioners, alongside nurses and other care-
givers. This would provide clear and targeted information
about the array of cardioprotective drug regimens for pa-
tients with type 2 diabetes mellitus. Education is also
among the key solutions in avoiding clinical inertia with
recent and ongoing research proving that several antidia-
betic drugs reduce cardiovascular events and even cardio-
vascular and general mortality.

Another roadblock that must be addressed is the dif-
ficulty of changing attitudes and behaviors in regard to
attaining a healthy lifestyle. To achieve a best-practice
approach to deliver the highest quality care to those
living with type 2 diabetes mellitus and CVD, the following
are essential: 1) educational programs; 2) a multidisci-
plinary team—including a psychologist, a registered dieti-
tian, and, if possible, a physical therapist; and 3) specific
and coherent policies, campaigns, and activities (national,
nongovernmental, community, workplace, industry) [103]
that would promote beneficial lifestyle changes are needed
to achieve a best-practice approach to deliver the highest
quality care to those living with type 2 diabetes mellitus
and CVD.

Evidence based solutions and an example of in-
tegrated patient care with improved outcomes. An
integrated approach to health care delivery is not new to
health care systems and evidence clearly links this to
improved patient outcomes [104,105]. Yet interprofes-
sional practice remains among the greatest reported bar-
riers to patient care [106]. Placing the patient at the very
center of the organization of care, this research project
investigates 2 specific action areas: 1) communication to
investigate integration of better communication channels to
share information on patients and patient outcomes across
settings; and 2) education tools to support skill develop-
ment that could be delivered at work sites.

Health care professionals including physicians, nurses,
and multiprofessional staff were all invited to take part.
Whereas the results of this study are not yet published, this
initiative offers an example of the importance of supporting
integrated models of care that have a marked impact on
improved patient outcomes generally and has been shown
specifically for the delivery of care to those living with
diabetes [99,107].

Table 9 provides implementation examples with pub-
lished outcomes [108,109].
Monitoring and follow-up
The target setting is particularly relevant for specialist
centers, primary and community care and at home care

Roadblocks: Personal and social barriers to the
management of diabetes and CVD.
“Changing your lifestyle is huge, it means changing
everything that you do and incorporating it daily. But
I am a new person, I love to work out and I do this 7
days a week.

I am an emotional eater so when I am stressed, I eat.
There is no support system to help you overcome this.

Educating yourself is the most important thing. I know
I must manage my lifestyle which has had a direct
impact on my blood pressure, reducing weight, and I
feel healthier.

There is no easy way to ‘fix’ diabetes. It takes time and
energy and effort. You have to want to do this (Patient
story from Nebraska Medical Centre https://www.
youtube.com/watch?v¼Eup7mjvMxvM).”
Healthy lifestyle choices are not only based on indi-
vidual attitudes and subsequent behaviors but are also built
GLOBAL HEART, VOL. 14, NO. 3, 2019
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on the foundations of our environment and social de-
terminants that may predict health outcomes.

Whereas individual behaviors and social determinants
of health were not presented as specific barriers to care
within the modified Delphi process, a number of com-
ments from respondents referred to this as a specific bar-
rier. To ensure a successful approach to the monitoring
and follow-up of those living with type 2 diabetes mellitus
and CVD, a systematic approach to support and induce
change of lifestyle is essential and is reported in 3 specific
steps to 1) follow a healthy lifestyle including addressing
obesity and healthy eating, exercise, and tobacco cessation;
2) self-management including adherence to medication
and where possible self-monitoring of glucose and blood
pressure; and 3) awareness of microvascular-diabetes
complications including eye, foot, and renal complica-
tions [110] (see Table 10). The risk of the development of
any complications is greatly reduced by monitoring and
appropriate correction of blood glucose and blood pres-
sure, following a healthy dietary pattern, and performing
regular physical activity.

Supporting patients to meet these health demands is
not an easy feat and requires health systems to be adaptable
and flexible to individual patient needs. Strategies that
work for 1 patient will not be the same strategies that work
for others; therefore, different options must be offered to
those living with type 2 diabetes mellitus and CVD.
Creating a health system that is adaptable to the needs of
individual patients and their families or support network
can be the determining success factor for behavior change
[111] and a critical component to improved and optimal
health outcomes [112,113]. Health systems with routine
surveillance mechanisms are needed to better manage type
2 diabetes mellitus and CVD. Lastly, health care systems
and clinicians can leverage mHealth interventions to not
only improve diabetes control, but also to control various
cardiovascular risk factors commonly present in people
with diabetes such as physical inactivity, hypertension,
hyperlipidemia, and smoking. Early studies (including
those performed in low- and middle-income countries)
appear promising, but long-term studies are urgently
needed [114,115].

Roadblock: Social determinants of health. Overall
improvement of outcomes for the vast numbers of people
with type 2 diabetes mellitus and CVD is not only
dependent on long-term personal lifestyle modification but
is also determined by the social environment we are born
into, including the built environment, pollution, environ-
mental noise, and socioeconomic status [41]. Although
circumstances may change over time, social constructivist
theory notes that we are bound by our environment, our
situation, and the network of people who influence our
behavior.

The global and growing epidemic of type 2 diabetes
mellitus is vast, placing an enormous burden on in-
dividuals and on society, and the magnitude of this disease
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continues to grow with a global cost of US$1.3 trillion
estimated to almost double by 2030 to US$2.2 trillion [17].
Access to quality housing [116], healthy food [117], green
spaces [118,119], and air pollution [120] have all been
directly linked to higher incidence of type 2 diabetes
mellitus and consequently to macrovascular complications.
Therefore, it is clear that tailored interventions at an indi-
vidual level are not enough to dramatically reduce the
burden of this disease on the overall economy, health
systems, and the individual heartfelt burden of patients and
families. In the second survey round to WHF and IDF
Members, only 38% of respondents reported having taxa-
tion on sugary foods, 0% of respondents were aware of any
incentives either at the national level or through insurance
for sport membership, and 78% of respondents reported
that there were no incentives for reduced costs of healthy
foods. Large-scale urban and environmental engineering is
needed if we are to make a real and significant positive
impact on societies as a direct result of the growing
epidemic of type 2 diabetes mellitus.

Evidence based solutions and an example of urban
transformation from India. The Atal Mission for
Rejuvenation and Urban Transformation (http://cpheeo.
gov.in/cms/amrut.php) has been supported by the Gov-
ernment of India since 2015. It is a program that plans,
designs, and implements national coordinated in-
terventions across 500 cities with the aim of providing safe
water and sanitation, reducing air pollution through
improved public transport, and developing well-
maintained open or “green” spaces. Large-scale environ-
mental engineering requires balancing continuing basic
needs of safe water and sanitation to many cities (which
many cities still lack) with the more recent and growing
hazard of air pollution [121].

To truly plan for and implement precision public
health, a coordinated government and policy change effort
is needed to reinvest in agriculture and provide new
streams of healthy food, upskill a new workforce to
generate new needed skills, improve infrastructure
including roads and public transport, and implement
health initiatives for prevention in schools and universities.

Table 11 provides evidence-based examples of moni-
toring and follow-up [122,123].

IMPLEMENTING THE ROADMAP AND MAKING A
DIFFERENCE—FROM PRESCRIBED
RECOMMENDATIONS TO IMPLEMENTATION
Successful Roadmap implementation requires committed
global action that starts at the local level with all key stake-
holders. Those living with diabetes are as important in this
process as their families and caregivers; patient advocacy
groups; health care professionals; health care systems; public
health officials; and policy makers at the local, national, and
global levels. The roadblocks and solutions tables in each
section highlight the barriers that must be addressed at
multiple levels aswell as facilitators of successful engagement
235
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that must be promoted. Fortunately, we have evidence from
implementation science theories, frameworks, models, and
research findings to provide guidance for Roadmap imple-
mentation as well as rigorous evaluation of its impact on
clinical and implementation outcomes [124,125].

For example, the practical, robust implementation and
sustainability model for integrating evidence-based best
practices into routine health care provides a framework
that builds on evidence for diffusion of innovations, quality
improvement, and chronic care, with a strong emphasis on
the perspectives and characteristics of patients as well as
those of health care providers and health systems [126].
Issues of Roadmap adoption and intervention acceptability
and affordability at the local level are heavily influenced by
patient-related factors including program reach, level of
awareness, health literacy, and self-efficacy related to
Roadmap implementation. At all levels including preven-
tion, screening, diagnosis, treatment, and monitoring,
effective communication is needed to address the major
roadblocks such as lack of awareness of cardiovascular
risks in type 2 diabetes mellitus and difficulties in lifestyle
choices and behavior change [126]. Early active engage-
ment of patients, their families and caregivers, patient
advocacy groups, and civil societies is essential for suc-
cessful Roadmap implementation.

The practical, robust implementation and sustainabil-
ity model also highlights the crucial role that health care
providers, health systems, and health professional organi-
zations play in successful implementation [126]. Chal-
lenges of behavior change that are well recognized for
patients are also relevant for providers, health systems, and
organizations and must be addressed for successful Road-
map implementation. Behavior change at the organiza-
tional level and readiness to do so are complex and require
early engagement of cardiovascular and type 2 diabetes
mellitus thought-leaders and attention to attitudes and
current efforts toward prevention, as well as commitment
and capacity to implement change [127,128]. A unique
opportunity for this Roadmap is to highlight the crucial
role that CVD plays in type 2 diabetes mellitus and the
potential lives saved from effective preventive strategies.
The use of strategies such as audit and feedback as well as
educational outreach visits for health providers can be
instrumental for sustained guideline adherence and Road-
map implementation [129].

The important role of strategic partnership cannot be
overemphasized. It will be essential to engage public and
private sector partners, civil societies, patients and patient
advocacy groups, governmental and nongovernmental or-
ganizations, and health professional organizations in
advancing this effort. Additionally, the Achilles heel of
Roadmap implementation is successful local adoption,
adaptation, dissemination, and effective convening of key
stakeholders to align on a plan of action. A unique resource
to leverage is the WHF’s practical toolkits for conducting
situation analyses, policy dialogues, and sharing lessons
learned in Roadmap implementation [130].
ADAPTING GLOBAL ROADMAPS TO
NATIONAL CONTEXTS
Just as many barriers exist in terms of suboptimal diabetes
care, a host of solutions have also been proposed and are
being undertaken, including solutions targeting specific
physician groups. It is unlikely that 1 approach will fit all
physicians caring for diabetes, supporting the need for a
delineation of options across a spectrum of intensity, cost,
resource requirements, and specific physician groups.
Importantly, such solutions are not mutually exclusive.
Furthermore, the extent to which data exists as to which
strategiesmay be themost effective, especially when it comes
to measures targeting specific physician groups, is limited.

The purpose of this Roadmap is to offer a framework to
plan, design, and implement change interventions based on
a pathway of care for type 2 diabetes mellitus and CVD. Too
often when presented with the burden of a disease, the
growing numbers and predicted future, it is difficult to know
where to begin, what to look at in terms of every day man-
agement, and with already overstretched resources how to
address increasing numbers of diagnoses in the future. This
framework will support national and local initiatives to 1)
identify and bring together key decision makers; 2b) inves-
tigate the gap in care for those living with diabetes mellitus
and CVD with possible use of a situational analysis,
considering all perspectives; 3) prioritize specific barriers or
gaps along the pathway of care for those living with diabetes
mellitus and CVD; 4) consider the key action areas required
following a best-practice approach; 5) develop and plan in-
terventions using an implementation toolkit (Figure 8).

This Roadmap has adapted the notion of “precision
medicine” to a new concept of “precision public health”
that requires an integrated approach to care and that un-
derlines key action areas across multiple care settings. Most
importantly, this framework is context-specific.

Moving from a global Roadmap to a national call for
action through to carefully planned interventions for
implementation requires strong leadership and an integrated
approach. This must involve ministries of health, education,
labor, finance, transportation, and urban planning, as well as
representation from patients, caregivers and civil societies,
health care professionals and leaders, and industry. Bringing
together key leaders and stakeholders for national Round-
table discussions to consider a diabetes and CVD agenda
based on local needs is a first-line approach.

At a global level, WHF and IDF continue to support
national and regional societies and Members to raise
awareness of CVD and diabetes as a priority area. Global
implementation is supported through a number of activ-
ities that facilitate and support national efforts to reduce
the growing burden of CVD and type 2 diabetes mellitus,
including 1) national Roundtable stakeholder discussions,
2) creation of national scorecards, 3) planning and research
projects with a global network of researchers as part of the
Emerging Leaders program, supporting toolkits for
implementation, and 4) World Heart Day.
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FINAL CONSIDERATIONS FOR THE FUTURE OF CVD
AND DIABETES PATIENTS
This global effort brings together the IDF and WHF to
look toward the future, not in terms of continued upward
predictions but with determination and promise to work
together to reduce the overwhelming burden caused by
type 2 diabetes mellitus and CVD. This new chapter
begins with planning for the future, while managing the
present, considering new interventions that will increase
awareness, improve diagnosis, and maximize adherence
in treatment and management. It is an exciting time
where health care professionals and health care systems
now have therapies that do not only target hyperglycemia
in those living with type 2 diabetes mellitus, but that can
also reduce future risk of atherosclerotic CVD outcomes,
and heart failureerelated outcomes, as well as renal
outcomes in those living with diabetes. As such, these
therapies will only see their full impact if the gap between
new knowledge and its implementation in routine clinical
practice can be shortened. Creating the need for this
change in how evidence is implemented in routine
practice will require action from patients, clinicians,
health care systems, health policy makers informed by
evidence from implementation science, health promotion,
and environmental engineering.
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