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Introduction

The coronavirus 2019 (COVID-19) pandemic has had an unquestion-
able impact on global health and well-being. Necessarily implemented
and enforced pandemic restrictions (e.g., social distancing and school
closures) created additional barriers related to the adoption of healthy
lifestyle behaviors, such as physical activity (PA) and optimal dietary
consumption. The restrictions imposed during the global lockdowns
likely contributed to the worsening trends in population-level cardio-
metabolic risk factor control (e.g., diabetes, obesity, dyslipidemia, poor
blood pressure control).!~> Likewise, the global burden of cardiovascu-
lar (CV) disease (CVD) in respect to disability-adjusted life years
(DALYs) and deaths was on a sharp increase, largely due to changes in
modifiable risk factors before the pandemic (Fig. 1)° and has no doubt
been magnified due to extensive social distancing and lockdowns
enacted to prevent widespread transmission. Indeed, global reports
that highlight an increase in excess deaths due to CVD and diabetes
are a telltale sign of the limited access to preventative CV services, and
reduced surveillance of cardiovascular risk factors and behaviors during
the pandemic.”

Whilst post-pandemic global recovery efforts are ongoing, their cur-
rent focus is primarily positioned to restore social and economic activi-
ties rather than addressing health and wellbeing impacts and increased
health inequalities, the latter of which have been and continue to
broaden as an indirect consequence of the COVID-19 pandemic.!%!!
While restorative social and economic efforts are needed, equal atten-
tion should be paid to restoring population health and well-being,
where lasting impacts have yet to be realized and are likely catastrophic
if overlooked.'? In this context, enforced social distancing, restrictions
on activities, and national lockdowns which occurred at a time when
healthcare provision was realigned to address the immediate threat to
global health will undoubtedly have a lasting impact on chronic disease
areas, such as CVD; the interplay between the COVID-19 pandemic and
CVD incidence and prevalence moving forward will not be fully under-
stood for some time. There is also a growing issue of post-COVID syn-
drome or Long COVID, which is estimated to affect >144 million
people globally.!® Importantly, this figure is likely to be augmented
with continued removal/relaxing of social distancing measures, reduced
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access to testing and continued transmission of the virus in its current
form as well as future variants,'? especially in those with a history of
CVD and/or longstanding morbidity.!*!> Before COVID-19, CVD, includ-
ing coronary heart disease, stroke, and heart failure (HF), affected nearly
9.3% of adults aged 20 years globally.'® In this review, we present a con-
tinental overview of the current state of CVD to highlight: 1) the magni-
tude of the issue; and 2) areas of effective practice that can and should
be considered for adoption globally when feasible.

North America

Irrespective of COVID-19's influence on CV health, the percentage of
CVD cases in the United States (US), most notably stroke and HF, is fore-
casted to rise dramatically from 2025 to 2060, in tandem with the grow-
ing prevalence of CVD risk factors (e.g., diabetes, obesity, hypertension,
dyslipidemia).!” Arguably of greater concern is the projected rates that
are expected to disproportionately affect racial and ethnic minority
populations who historically have had reduced access to healthcare
and experience mounting barriers to prevention and treatment re-
sources due to complex social determinants of health,!” thus providing
a further demonstration of social injustice.!! These trends, while worri-
some, present enormous opportunities to alleviate the burden of CVD
with patient-centered strategies that promote engagement in healthy
living behaviors, the cornerstone of CVD prevention.'® Behavioral med-
icine interventions integrate multidisciplinary factors including per-
sonal, environmental, and psychosocial barriers, and thus, play a key
role in addressing CVD risk factors.'® Inherent to behavioral medicine
are the theoretical principles of health behavior change that provide a
blueprint on how to assist individuals in adopting and maintaining op-
timal health behaviors. For example, lifestyle interventions based on So-
cial Cognitive Theory emphasize self-efficacy and social support to
promote initiation and maintenance of behaviors,?° whereas interven-
tions based on the Transtheoretical Model of Behavior Change may
apply strategies focused on decisional balance (the pros and cons that
influence the decision) to guide motivation for and maintenance of ex-
ercise engagement?!?> A third behavioral construct based on Self-
Determination Theory is grounded in three intrinsic psychological
needs that drive motivation and lasting behavior change: 1) autonomy

Fig. 1. A global map, demonstrating age-standardized years of life lost due to CVD in 2019. Figure adapted from Roth et al. ©
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(i.e., choice of activity, behavior or preference and control); 2) compe-
tence (i.e., knowledge, mastery of skills, self-efficacy); and 3) related-
ness (i.e., connection and belongingness to others).>>?* Importantly,
the Self-Determination Theory provides the theoretical underpinnings
of the 5A Model (i.e., assess, advise, agree, assist, and arrange) for deliv-
ering lifestyle-related behavior change counselling in the clinical care
settings.?

An overwhelming body of literature supports the role of behavioral
lifestyle interventions addressing suboptimal dietary intake and insuffi-
ciencies in PA to promote cardiometabolic health in populations with
varying levels of CVD risk.'®2>2% Studies focused on dietary modifica-
tion traditionally target single nutrients (e.g., increased fiber, reduction
in sugar, fat or sodium <2300 mg/day to improve cardiometabolic
health?’-3%) although more robust evidence exists for adherence to a
Mediterranean style diet, Dietary Approaches to Stop Hypertension
(DASH) style, or plant-based dietary patterns.?'>* Accordingly, studies
that employed behavioral exercise interventions conventionally focus
on optimizing exercise dose by varying one or more discrete factors
(i.e., frequency, intensity, duration, and type of exercise). Exercise,
when performed at the appropriate “dose,” has been shown to posi-
tively influence CVD risk factors, including plasma lipids, hypertension,
diabetes mellitus, and obesity.>®> While there is stronger support for the
cardiovascular impact of aerobic/endurance exercise,'®° several stud-
ies compellingly suggest that clinical and physiological benefits of resis-
tance training for CVD risk reduction, including a 17% reduction in CVD
mortality,® can be achieved in those with and without CVD.?”-8

To make an even larger impact on population-level changes in CVD
burden, several scientific organizations within the US 2! are priori-
tizing action on the delivery or referral of equitable behavioral lifestyle
interventions in clinical practice, which provide the ideal environment
for shared decision-making between patients and health provider
(s) and allow for ongoing support through frequent follow-ups, which
maximizes the likelihood of behavioral change maintenance.?® In this
regard, interventions based exclusively on behavioral counselling have
been shown to adequately promote and maintain healthy behaviors
and reduce cardiovascular risk factors for primary*® and secondary
CVD prevention.’! Structured interventions delivered in clinical settings
have demonstrated similar success in producing long-term mainte-
nance of behavior modification (i.e., 6 months to >1 year) in patients
with elevated CVD risk. For example, interventions focused on nutrient
or diet modification have been shown to effectively improve one or
more CVD risk factors long-term, including blood pressure, lipids, adi-
posity, and glucose control. Likewise, PA-only interventions aimed at in-
creasing step count or time spent in total or moderate-intensity PA, and
multicomponent interventions targeting diet and PA have resulted in
long-term reductions in body weight and better blood pressure control
in various high-risk adults, including racially and ethnically minorized
populations.>® Outpatient cardiac rehabilitation (CR), though not con-
ventionally thought of as an ‘intervention’ per-se, is considered one of
the most effective behavioral programs for secondary CVD prevention
in those with a CVD diagnosis, including heart failure.*! Traditional CR
programs provide personalized exercise prescriptions based on initial
assessments and individualized goals, in addition to comprehensive be-
havioral counselling in the form of motivational interviewing, goal set-
ting and self-monitoring to promote self-efficacy and encourage
autonomous motivation, which are critical facets of influencing partici-
pation and long-term adherence to exercise or PA and improving clini-
cal outcomes.*? Unfortunately, evidence-based behavioral programs,
such as those applied in CR have had historically low referral and atten-
dance rates in clinical settings. However, with increasing recognition of
the health, equity, and economic consequences of suboptimal diet and
PA, there has been a growing impetus for healthcare, government and
community-level systems to invest in approaches that lend to improved
health screening and increase provisions of evidence-based behavioral
intervention delivery in a way that promotes accountability and quality
of preventative care to all populations.*> Only time will tell whether
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such resolutions are effective at taming the rising tide of CVD in
North America.

South America

The number of CVD-related deaths in South America is predicted to
be approximately 60% of all-cause mortality between 2000 and 2020.%*
Furthermore, in a case review of 1237 individuals that were character-
ized as being at high risk of developing CVD, 49% of participants demon-
strated associated levels of high visceral fat and abdominal obesity, 41%
of dyslipidemia, 38% of smoking and 33% of hypertension.*> Accord-
ingly, the combination of obesity and hypertension in the same individ-
ual appears to be a particular characteristic of Latin American
populations, which dramatically increases cardiovascular risk factors.*®
The clustering of these significant cardiovascular risk factors may be as-
sociated with socioeconomic changes that promote the adoption of
more sedentary lifestyles and less healthy eating habits.*’ It is estimated
that by 2025, the global prevalence of obesity, defined by a body mass
index (BMI) 230 kg/m?, will reach 18% in men and 21% in women.*® Ab-
dominal obesity has been identified as the most important risk factor of
CVD in Latin America, significantly contributing to risk of a first acute
myocardial infarction.*> Furthermore, if cardiovascular risk factors are
not controlled in middle-aged adults, they can facilitate a series of path-
ophysiological processes in old age.

It is important to acknowledge there is currently a paucity of avail-
able data to inform detailed cross-continental comparisons, however,
the available data does reflect a need for national and international ef-
forts to prevent, treat and control CVD within South America; the asso-
ciated risk factors for CVD should be considered a public health priority.
The biggest “obstacle” in preventing CVD in adults and children remains
lifestyle modifications, changes in diet and implementation of regular
PA and exercise being of primary importance. The challenges in promot-
ing healthy living habits in Latin America are numerous, at the forefront
of these challenges, unfortunately, is this region of the world is charac-
terized by greater social inequality.'’*® Poor nutritional habits are
linked to sedentary behaviors, suggesting that this can lead to a positive
energy balance and, consequently, to overweight and obesity.>® It has
recently been shown that adults who follow a healthy diet live longer
and have a lower risk for obesity, type 2 diabetes, CVD, and certain
types of cancer.”>! Based on these findings, developing public health
policies focusing on measures to encourage a healthy lifestyle
(e.g., diet and exercise) is of great importance.”” A seminal meta-
analysis by Kodama et al. observed that a 1 metabolic equivalent
(MET) increase in cardiorespiratory fitness was associated with a 15%
reduction in all-cause CVD mortality.”® In this context, regular
moderate-intensity exercise, to optimize peak MET level, is highly rec-
ommended, especially in the prevention of chronic diseases.>* National
programs focusing on lifestyle modification interventions should be ini-
tiated and strengthened in Latin America to combat the CVD
epidemic.>* Currently, 150 min/week of moderate aerobic activity or
75 min/week of vigorous aerobic activity is recommended.”® The com-
bination of aerobic and resistance exercise has been shown to reduce
the risk of developing CVD and stroke.>” Regular PA induces holistic
physiological adaptations that benefit human cardiovascular and gen-
eral health and well-being. An important observation is that, unlike
most drugs, exercise is, in the vast majority of individuals, free of ad-
verse effects and clearly improves health trajectory; the time to univer-
sally accept PA as a primary medicine for the prevention and
management of CVD is long overdue.

Europe

Current estimates highlight that one hundred and thirteen million
people are living with CVD in Europe, which remains the leading
cause of death on the Continent.”® In Central and Eastern Europe CVD
accounts for >4 million deaths per year.”® Despite the widespread and
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Fig. 2. Time series: age-standardized incidence of rheumatic heart disease in European Society of Cardiology member countries (1990-2019) Data presented by the European Society of

Cardiology.'*®

well-documented impacts on population health and wellbeing, CVD
maintains a major economic impact across Europe, with most recent es-
timates reporting >€210 billion a year being spent to address this health
crisis.%° These costs comprise the direct costs that are imposed on
healthcare systems (i.e., treatment costs) and non-health costs such as
productivity losses and informal care of people with CVD. Whilst trends
in data across Europe have demonstrated reductions over recent
decades,®! changes in prevalence are not universal and highly variable
as a result of diverse sociopolitical and economic differences,” as dem-
onstrated in Fig. 2. In Europe, Central and Eastern European countries
(e.g., Poland, Bulgaria, and the Czech Republic) maintain the highest
rates of CVD mortality in Europe; when standardized for age, death
rates in Latvia and Romania are twice as high as the continental average
(883 and 951 vs. 373.6 per 100,000 inhabitants, respectively).? These
statistics cover an expansive landmass that comprises fifty-three states,
such as France and Spain. Moreover, countries outside of the European
Union (EU), such as Israel, have strikingly lower age-standardized
death rates demonstrating a disparity in CVD statistics among Central
and Eastern European countries and some Independent Common-
wealth states. Upon further examination of the data, not only is there
a disparity in the prevalence of CVD risk factors and all-cause mortality
but there are also apparent differences in the age profile associated with
CVD. Premature mortality from CVD is defined as anyone younger than
<65 years of age. In countries such as Russia and Belarus, males are ten
times more likely to suffer from premature mortality compared with
aged match males in Switzerland (300 vs. 26 per 100,000,
respectively).®

Data presented by Timmis et al,”® on behalf of the European Society
of Cardiology (ESC) provides an eloquent summary of the CVD land-
scape in Europe, a review that includes a substantial overview of perti-
nent risk factors which include but are not limited to: 1) environmental
risk factors (e.g., air and noise pollution and contribute to over 75% of
the CVD burden); 2) health behaviors (e.g., smoking, physical inactivity
and dietary factors); and 3) clinical risk factors (e.g., high blood pres-
sure, cholesterol and obesity which have all observed sustained in-
creases in recent decades).>® Arguably an important facet of the CVD
narrative that is important but not necessarily unique to Europe is the
clear divide between low- and high-income areas, where social injustice
and health inequalities are evident, the vicious cycle between poverty
and accessing healthcare services is a factor in these disparities.%* This
can be extended to add a further dimension of complexity, which is at
best disparate in Europe and highlights a need to address causal mech-
anisms between those frequently adopting unhealthy living behaviors,
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in a chicken and egg scenario.! Well documented is the need to engage
and practice healthy living behaviors, which remains a key global chal-
lenge that has been the basis of several key continental and global initia-
tives to improve adoption and adherence to healthy living behaviors but
until now these have been ineffective and impacted by a lack of wide-
spread scalability and accessibility. In reality, unhealthy living behaviors
will continue to pose a formidable threat to population health for years
to come without a meaningful and coordinated global infrastructure
that tackles social injustice and health inequalities via united ap-
proaches and shared practice.®®

Africa

CVD related deaths in Sub-Saharan Africa (SSA) have increased by
>50% in the past three decades.®® In SSA, CVDs are responsible for ap-
proximately 37% of all chronic disease-related deaths®” with the most
common all-cause-related CVD death being ischemic heart disease,
stroke, and hypertensive heart disease.’® Notably, the World Health
Organization (WHO) estimates the prevalence of hypertension as the
highest in the African region, with about 46% of adults aged 25 years
and older being hypertensive compared to the rest of the world.%® Un-
fortunately, levels of hypertension access to screening, appropriate di-
agnosis and treatment in this region are low, with an estimated 40% of
diabetes patients unaware of their diagnosis.®’” A review by Yuyun
et al.,, on CVDs in SSA from 1990 to 2019 estimates the prevalence
rates of CVD risk factors as follows: 1) Smoking at 10%; 2) hypertension
at 30% (40% in urban and 20% in rural areas); 3) diabetes at 7%; 4) dys-
lipidemia at 25%; 5) physical inactivity at 22%; and 6) obesity being
higher among women (2-40%) compared to men (1-15%). The true
burden of these risk factors and their complications in SSA remain un-
certain as most of these countries are either void of data or have defi-
cient data recording systems hence not sufficiently dependable to
support mounting of a commensurate response’® and/or policy devel-
opment. Another major concern in SSA is the tendency of CVDs to
occur at younger ages, approximately two decades earlier compared
to high-income countries.”! This poses an additional risk to family and
community well-being (economic impact for loss of productive years
of life),”? regional socioeconomic development and health systems
sustainability.%” Therefore, interventions targeting the younger popula-
tion, especially in healthy living and behavioral changes, are crucial in
primary prevention and should be a key strategy to reduce morbidity
and mortality from CVDs in SSA.
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Although there are advocacies to increase interventions targeting
the prevention and control of CVDs in Africa, there are several concerns
that handicap this notion. There is evidence of insufficient healthcare in-
frastructure and resources, scarcity of cardiac professionals, skewed
budget allocation and disproportionate prioritization away from
chronic disease, such as CVD.%” Ultimately, setting up healthcare infra-
structure and systems for the management of CVDs is expensive given
costly CVD diagnostics and interventions, as well as the need for lifelong
use of expensive CVD medications. There are also notable barriers to
complete compliance with prescribed medications.”® Most of the popu-
lation in Africa may not be able to afford such health care costs which
are then projected as an economic burden to the community through
fundraising initiatives to support the ailing members.

In addition, difficulties in the planning and implementation of effec-
tive interventions targeting healthy living and behavioral change for
CVD prevention and management in most African countries are
compounded by a paucity of studies and a low rate of investment in re-
search and data acquisition.”* Although some work may exist in smaller
clusters targeting some population groups across Africa, it is difficult to
analyze or summarize CVD prevention and management interventions
and approaches since most of these initiatives are not documented. Re-
cent systematic reviews’> have also noted that the interventions for
CVD prevention and management in low-income countries (as defined
by the Organization for Economic Co-operation and Development) are
mostly limited to Asian countries and the lack of studies from SSA coun-
tries is concerning. Overall, there are insufficient preventive strategies at
a population level cutting across both urban and rural Africa,’*
warranting further for systematic approaches to address such gaps.

A recent review of SSA76 concludes that effective population-based
screening initiatives and prevention measures for CVDs are hindered
by low levels of knowledge and awareness of CVD and its risk factors,
coupled with inaccurate perceptions of the severity of risk.”” Studies
conclude that there are huge knowledge and capacity gaps in CVD ser-
vices delivery in many African countries,”’~8! and thus interventions
targeting knowledge and uptake of healthy living through health educa-
tion and awareness creation, training of the public and health workers,
lifestyle consultation and counselling and community mobilization
seem more likely to lead to significant changes.” Such strategies, espe-
cially in SSA aimed at changing people's knowledge, attitudes and/or
behaviors are considered a crucial first step in the prevention and man-
agement of CVDs, coupled with community mobilization and social ac-
tivities to create an enabling environment.®? Considering this, the high
number of behavioral interventions is not surprising. Such interventions
mostly involve education and communication materials using mass
media and mobile phone applications, individual or group counselling,
and training for providers and health workers including local commu-
nity health workers, champions, and peers.

It is notable that besides primary medical care, most interventions
are community-based and target specific settings, population groups
and organizations across both urban and rural areas. They are designed
to prevent the development of CVD risk factors or control them, includ-
ing healthy living and behavioral changes and usually include strategies
to create policy and influence environmental changes.®>#* Community-
based interventions are seen to trigger a reduction in CVD burden and
risk across entire communities impacting population-level knowledge
and perceptions and risk reduction practices.®>3% These approaches
are also likely to be more cost-effective®” and reach the grassroots of
the vast African population than treatment-oriented programs which
most low-income countries (LICs) in SSA cannot implement on a large
scale.®8 However, due to poor documentation in SSA and the paucity
of published findings on the outcomes of the implemented interven-
tions, there is a limited evidence-based conclusion regarding their effec-
tiveness in community settings.

Amegah et al used a community-driven participatory approach in
four African countries- Rwanda, Malawi, Ethiopia, and South Africa
targeting participants aged 18-65 years from lower socio-economic
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status communities, to explore CVD risk perceptions and to develop
community-specific advocacy and prevention strategies in the rural
and urban SSA settings.®® The project's approach was to engage with
and train community members to facilitate conceptualization, co-
designing of the research, data gathering, and co-creation of knowledge
and disease prevention advocacy through community engagement and
using mobile technology. A successful program on the prevention of
CVD in Seychelles®®®! was community-based, with healthcare brought
to the population at their doorsteps. Key strategies that contributed to
the success of this project included a focus on public education that
was delivered by non-physician health providers, including nurses
and community health workers, with physicians playing more of a su-
pervisory role.

Notably, the CVD epidemic in SSA is driven by changing lifestyles in-
cluding physical inactivity, increased alcohol intake and tobacco use,
and increased consumption of foods high in saturated fat, salt, and
sugar.®® This is linked to rapidly increasing urbanization, modernization,
westernization, socioeconomic development, and the embrace of free
market policies.29 For instance, the nutrition transition in SSA countries,
characterized by a shift from the traditional African diet to highly proc-
essed and fast foods is linked to the rapid increase in CVDs. A similar
transition in physical activity is being observed whereby a shift from
labor-intensive and actively involving daily chores that were culturally
embedded in the day-to-day activities of living are now being replaced
with more sedentary, labor-saving, mechanized operations,®? has also
been linked to the CVD epidemic. Notably, Food-based dietary guide-
lines (FBDGs), promoted globally as a vital component of national
food and nutrition policies, are important for effecting dietary and life-
style modification in populations for public health gains.® According
to the Food and Agriculture Organization database, as of 2018, only
seven out of 54 African countries (i.e., South Africa, Benin, Sierra
Leone, Seychelles, Kenya, Namibia, and Nigeria) had FBDGs. The most
recently published guidelines (in 2017) were for Kenya while the
Namibia guidelines were the first to be published (in 2000).8° There is
a lack of empirical data on how these African dietary guidelines have
been implemented and their effectiveness in promoting healthy eating
and healthy living habits for curtailing CVDs.

Middle East

Increasing economic ties between the gulf countries and consider-
able changes in the living standards have contributed to an inactive life-
style among the population in the middle east, which primarily includes
Saudi Arabia, Qatar, Oman, Bahrain, Kuwait, and the United Arab
Emirates (UAE).”® High-income groups and urban areas in gulf coun-
tries are facing an increasing prevalence of NCDs, which currently con-
tribute to approximately 60% of the total burden of disease in this
region.’* Diet, rapid urbanization, smoking, and tobacco consumption
are some of the factors related to the epidemiological transition of
CVDs.>* Moreover, countries like Saudi Arabia have also gone through
a major economic transition, and it is postulated that this rapid urbani-
zation may be linked to the higher prevalence of CVD within the
region.”® The PURE-Saudi research group evaluated the prevalence of
unhealthy living behaviors and CVD risk factors, in Saudi Arabia's cen-
tral region,® reporting a high prevalence of CVD risk factors and seden-
tary lifestyles among the population. Similar findings were also
reported in the UAE where the population had a high prevalence of
CVD risk factors.®” Research related to CVD as evaluated by the
INTERHEART study found that >90% of the population in the middle
east is at risk of developing CVD. This is directly related to a high prev-
alence of key risk factors such as smoking, type-2 diabetes mellitus obe-
sity, hypertension, and hypercholesterolemia.®® Studies further
highlight a higher prevalence of CVD risk in the female population
(>50 years) as compared to their male counterparts.”® A plausible rea-
son for that could be prevalent social cultures that may hinder aware-
ness regarding healthy lifestyle approaches. As stated by the WHO, a
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sedentary lifestyle has been ranked as the fourth emerging risk factor
for worldwide deaths, which is expected to account for almost 6% of
the worldwide mortality rate.®® In a study conducted in Saudi Arabia
alone, 59% of the population was found to be physically inactive.’® Prev-
alent CVD risk factors in the Middle East have led to troubling health tra-
jectories. CVD-related mortality is currently 23% in Qatar, 32% in
Bahrain, 38% in UAE, 42% in Saudi Arabia, 46% in Kuwait and 49% in
Oman, respectively. The study also highlighted that the prevalence of
myocardial infarctions was more likely to occur earlier in life in individ-
uals that are living in the Middle East when compared to western
counterparts.”®

Asia

Asia is the largest continent by size (totaling over 30% of the world
land area) and accounts for 60% of the world's total population, with
China and India alone contributing to 35% of the world's population.'®
The continent houses over 48 countries, is considered the fastest-
growing region in the world and is known for its diverse geopolitical
and cultural practices.!®! The majority of the Asian countries are catego-
rized as low-income or low-middle-income economies and are under-
going significant economic and demographic transition.!%?
Notwithstanding the economic development and advancements in
healthcare, Asian countries continue to present with significant dispar-
ities in social support systems and inequitable access to healthcare re-
sources and facilities.'®® Currently, CVD is the leading cause of death
in Asia and contributes to over half of global deaths. Ischemic heart dis-
ease (47%) and stroke (40%) account for 87% of these deaths in Asia.'**
Heart failure is also emerging as a major health crisis in Asian countries
where individuals with heart failure are relatively younger, receive lim-
ited medical attention and are likely to be more disabled.'>'% Nearly
40% of CVD-related deaths in Asia are considered premature and this
is accelerated by the gene-environment interaction resulting in a higher
cardiometabolic risk profile and a significant increase in DALYs.51%7 The
prevalence and impact of important CVD risk factors such as diabetes,
hypertension, obesity, and physical inactivity are also reaching epi-
demic proportions. Over 60% of global diabetes cases reside in Asia.'%®
Similarly, the prevalence of hypertension is significantly increasing, af-
fecting over 20 to 50% of adults, and driving the stroke epidemic in var-
ious Asian countries.!® The prevalence of overweight and obesity varies
among Asian countries and between 1990 and 2013, has gradually in-
creased by 16-38%."'° Compared to the Western population, Asians
have lower BMI but higher total and central adiposity, making them
more susceptible to CVD and its risk factors at much lower BMI
thresholds.!!" This has led to recommendations for Asia-specific BMI
cut-points to define increased risk (223 kg.m-2).!? The prevalence of
physical inactivity varies significantly across Asia and in general, is
greater in high-income Asian countries and South Asia."'® In addition,
indigenous Asian practices such as smoking hookah and bidi, using
smokeless tobacco and chewing betel quid also contribute to an in-
creased risk of CvD,!1411°

COVID-19 has not only negatively impacted health behaviors,''® but
has also stretched an already fragile health system and needs an inte-
grated approach to combat the ever-increasing onslaught of the CVD
epidemic in Asia.''” COVID-19 has helped policymakers and health pro-
fessionals prioritize a healthy lifestyle and has encouraged people to re-
connect with traditional practices such as mindfulness, meditation and
yoga.'® Despite a fragile, inequitable health system Asia is home to rich
cultural practices and heritage which in response to the increasing bur-
den of CVD and other chronic diseases, has been a concerted effort to
promote health and well-being using culturally sensitive means and
practices. National approaches towards the prevention and control of
CVD in Asian countries have predominantly been holistic and have in-
cluded culturally sensitive measures such as the promotion of tradi-
tional diets, yoga, meditation, and complementary and alternative
medicines. Government health programs are comprehensive and aim
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at promoting a healthy lifestyle and disease prevention. The National
Fitness Plan in China encourages and includes traditional national sports
such as shuttlecock, dragon dance, cugiu, lion dance, wooden ball, rub-
ber band skipping, pearl ball etc. with intentions to encourage the citi-
zens to be physically active.'® The Healthy China 2030 initiative is a
progressive step with a focus on public health promotion and disease
prevention and represents a strategic shift from the previous health sys-
tems approach that prioritized the management and treatment of
diseases.'? India recently launched a Nationwide fitness program
under the aegis of the ‘Fit India Movement’ to bring about behavioral
changes in reducing sedentary lifestyles and making fitness an integral
part of the daily lives of its citizens. The ‘Fit India Movement’ is inte-
grated within school health programs and provides provision for deter-
mining fitness levels, personalized tracking of steps, sleep, calorie intake
and fitness plans through an established mobile application. India has
also launched a National Multisectoral Action Plan for Prevention and
Control of Common NCDs under four strategic areas Viz: integrated
multisectoral coordination mechanisms, health promotion, health sys-
tems strengthening and surveillance, monitoring, evaluation, and re-
search. Such comprehensive holistic national programs have also been
initiated in other Asian countries such as Sri Lanka, Pakistan, Thailand,
Malaysia, and Japan. These comprehensive culturally sensitive national
programs are in line with global trends in promoting healthy living.

The current evidence base for the effectiveness of such strategies
however is either weak or emerging but has strong acceptance among
the local population. The availability of evidence is attributed to the
low quality of existing research studies, indicating the need for rigorous
large-scale, longitudinal studies that are designed with important pop-
ulation health metrics that are embedded within the project.!?! Large-
scale multi-centre trials on culturally sensitive interventions such as
yoga are emerging and have indicated its beneficial effects in improving
perceived health status and return to pre-infarct activities after acute
myocardial infarction.'?? Proven benefits of exercise training in the
form of aerobic and resistance exercise is also gaining acceptance in
Asian countries. WHO physical activity recommendations are being in-
tegrated within various National PA programs. The Exercise is Medicine
initiative has its presence in 11 Asian countries. The challenges in Asia in
tackling the rising burden of CVD are immense and need concerted ac-
tion from all stake holders. The various National initiatives in the last de-
cade are holistic and are in the right direction. The need for robust
evidence on the effectiveness of such programs in controlling the CVD
burden and improving overall health cannot be overemphasized. To-
wards this end, an international network such as HL-PIVOT can go a
long way in strengthening collaborations, providing advocacy and aug-
menting government initiatives.?

Australia

CVD accounts for 26% of deaths annually in Australia. On average,
118 Australians die from CVD each day or one person every 12 min.
Someone is hospitalized for CVD every minute, and this equates to a
total of >1600 hospitalizations per day. If left unchecked, it is estimated
that more than a million Australians will have prevalent CVD by the year
2029."?3 The prevalence of CVD is also inextricably linked with a signif-
icant economic cost with approximately $5 billion spent each year on
the provision of health care services to patients admitted with
CVD.!24125 Fyrther, the current incidence-based lifetime CVD cost esti-
mates indicate a staggering $28.2 billion in direct and $32.3 billion in in-
direct costs for Australia.'?® Importantly, the prevalence of CVD and
associated health conditions consequences are disproportionately
higher in lower socioeconomic groups, Aboriginal and Torres Strait Is-
lander (First nation) peoples, and those residing in geographically re-
mote parts of the continent. Equity and access to preventive and/or
cardiac rehabilitation initiatives are also seriously compromised for
these sub-populations of Australian society.'”128
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Australia has had a checkered past with preventive health
initiatives,'?® however, there has been a steady increase in attention
paid to a collective approach to the prevention of CVD since the estab-
lishment of The National Prevention Task Force in 2008, and its various
iterations since.!*° The most recent national-level initiative to curtail
CVD, The National Strategic Action Plan for Heart Disease and Stroke,
seeks to enlist the expertise of a wide range of stakeholder groups in-
cluding healthcare professionals, researchers/academics, government,
non-government organizations, the private sector, and community
members, to enable all Australians to live healthier lives through effec-
tive prevention, treatment and management of heart disease and
stroke.'®! This current strategy incorporates prevention/early detection,
diagnosis/treatment, support/ care, and research as priority areas with a
reinvigorated emphasis on marginalized fractions of society. More spe-
cifically, the action plan advocates for consistency in visionary gover-
nance/leadership, multisectoral collaboration, workforce development,
and improvements in health literacy/education standards, plus the ap-
propriation of resources for meaningful data collection, research, and
evaluation. Consistent with this aspirational plan is the significant
$220 million investment being made by multiple agencies for transfor-
mative improvements in heart and vascular health and stroke for
Australians - the “Cardiovascular Health Mission”.!*?

Contemporary efforts to prevent CVD in Australia are also character-
ized by ‘social determinants of health’ and more systemwide holistic
approaches.'** For example, over the last 2 decades, considerable prog-
ress has been made in laws/regulations and taxing/pricing policies that
directly impact CVD incidence. Tobacco control laws that mandate busi-
nesses to provide smoke-free environments, enforce advertising restric-
tions, warning labels and point-of-sale controls and tax hikes for
tobacco products, are all useful examples in this context.’>>134 Mass
media campaigns and social marketing approaches for targeted audi-
ences and substantial investment in creating living environments con-
ducive to healthy habitual behaviors have also received concerted
attention.!>

There is also increasing recognition that many cases of CVD can be
prevented. Interventions focusing on lifestyle modification to alleviate
CVD risk factors such as sedentarism, sub-optimal nutrition, smoking
and mental stress are all considered first-line approaches in the primary
prevention of CVD.'*%137 There are also many good examples of
community-based interventions that incorporate lifestyle management
strategies, including exercise/PA and nutritional approaches among the
smorgasbord of CVD preventive actions undertaken in Australia to
date.'®®139 Collectively, various approaches have contributed to a con-
siderable decline in deaths from CVD in recent decades. However, the
fact that CVD remains the leading cause of death in Australia should
be ample warning against any complacency and underscores the scale
of work yet to be undertaken to improve CVD prevention.'%° The linger-
ing high prevalence of CVD in Australia has led some to question the ef-
fectiveness of predominantly lifestyle-focused interventions with calls
for the combination of simultaneous pharmaceutical intervention for
added benefit.'" It is also possible that greater effort should be placed
on improving the translation of research into practice, along with a bet-
ter understanding of behavior change required in the prevention land-
scape, for meaningful reductions in CVD prevalence.'4>'4® To this end,
some recent interventions have shown a proclivity for theory-based
program development and user co-design to bridge the evidence-
practice gap and improve the translatability of research findings to clin-
ical management of CVD in Australia.'**

Although not yet completely elucidated, long-term sequelae of
COVID-19 infection are linked with an array of cardiovascular complica-
tions including cerebrovascular disorders, dysrhythmias, ischemic and
non-ischemic heart disease, pericarditis, myocarditis, heart failure and
thromboembolic disease.'#> In the wake of the initial onslaught of
COVID-19, several changes were recommended and subsequently im-
plemented in the clinical care and management of CVD in Australia.
This included staff upskilling, better resource allocation, novel therapies
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and special precautions to minimize viral transmission in vulnerable
individuals.!*® Nevertheless, the evolving nature of the COVID-19 pan-
demic provides an ongoing challenge and necessitates a fluidity in
CVD management approaches.'*” It remains to be seen whether any
of these circumstances will change the CVD prevention landscape in
Australia in the post-COVID era.

Conclusion

At a time when the global health landscape has been impacted by
the COVID-19 pandemic, which has resulted in damaged and disrupted
economies but arguably and more importantly health systems, services,
and priorities in a way never witnessed before. Therefore, the ability to
plan and deliver and promote health initiatives that address the
longstanding burden of chronic disease has also been impacted but
the scale of these consequences has yet to be realized. This review high-
lights the extent of the challenge and burden of CVD, which has been ex-
acerbated by the COVID-19 pandemic and must be addressed by
targeted and collaborative initiatives that tackle our longstanding affili-
ation with unhealthy lifestyle behaviors.

Declaration of Competing Interest
None.

References

1. Arena R, Lavie CJ, Faghy MA, Network HP. What comes first, the behavior or the
condition? In the COVID-19 era, it may go both ways. Curr Probl Cardiol 2021:
100963.Published online.

2. Arena R, Lavie CJ. The global path forward - healthy living for pandemic event pro-
tection (HL - PIVOT). Prog Cardiovasc Dis 2021;64:96-101. https://doi.org/10.1016/
j-pcad.2020.05.008.

. Lin AL, Vittinghoff E, Olgin JE, Pletcher MJ, Marcus GM. Body weight changes during
pandemic-related shelter-in-place in a longitudinal cohort study. JAMA Netw Open
2021;4(3):e212536.

. Dunton GF, Do B, Wang SD. Early effects of the COVID-19 pandemic on physical ac-
tivity and sedentary behavior in children living in the US. BMC Public Health
2020;20(1):1-13.

5. Meyer ], McDowell C, Lansing ], et al. Changes in physical activity and sedentary be-
havior in response to COVID-19 and their associations with mental health in 3052
US adults. Int ] Environ Res Public Health 2020;17(18):64609.

. Roth GA, Mensah GA, Johnson CO, et al. Global burden of cardiovascular diseases
and risk factors, 1990-2019: update from the GBD 2019 study. ] Am Coll Cardiol
2020;76(25):2982-3021. https://doi.org/10.1016/jjacc.2020.11.010.

7. Selvin E, Juraschek SP. Diabetes epidemiology in the COVID-19 pandemic. Diabetes

Care 2020;43(8):1690-1694.

8. Banerjee A, Chen S, Pasea L, et al. Excess deaths in people with cardiovascular dis-
eases during the COVID-19 pandemic. Eur ] Prev Cardiol 2021;28(14):1599-1609.

9. Sidney S, Lee C, Liu ], Khan SS, Lloyd-Jones DM, Rana JS. Age-adjusted mortality rates

and age and risk-associated contributions to change in heart disease and stroke

mortality, 2011-2019 and 2019-2020. JAMA Netw Open 2022;5(3):e223872.

Chen LK. Older adults and COVID-19 pandemic: resilience matters. Arch Gerontol

Geriatr 2020;89, 104124. https://doi.org/10.1016/j.archger.2020.104124.

Jayasinghe S, Faghy MA, Hills AP. Social justice equity in healthy living medicine - an

international perspective. Prog Cardiovasc Dis 2022. https://doi.org/10.1016/j.pcad.

2022.04.008.Published online April 28.

Faghy MA, Owen R, Thomas C, et al. Is long COVID the next global health crisis? ]

Glob Health. Published online In Press.

Hanson S.W., Abbafati C,, Aerts ].G., et al. A global systematic analysis of the occur-

rence, severity, and recovery pattern of long COVID in 2020 and 2021. Preprint

availble via medRxiv. 2022. Published online.

Mehra MR, Desai SS, Kuy S, Henry TD, Patel AN. Cardiovascular disease, drug ther-

apy, and mortality in Covid-19. N Engl ] Med 2020;382(25), e102.

Hendren NS, De Lemos JA, Ayers C, et al. Association of body mass index and age

with morbidity and mortality in patients hospitalized with COVID-19: results

from the American Heart Association COVID-19 Cardiovascular Disease Registry.

Circulation 2021;143(2):135-144.

Tsao CW, Aday AW, Almarzooq ZI, et al. Heart disease and stroke statistics—2022

update: a report from the American Heart Association. Circulation 2022;145(8):

e153-e639.

Mohebi R, Chen C, Ibrahim NE, et al. Cardiovascular disease projections in the

United States based on the 2020 census estimates. ] Am Coll Cardiol 2022;80(6):

565-578.

Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA guideline on the primary

prevention of cardiovascular disease: a report of the American College of Cardiol-

ogy/American Heart Association task force on clinical practice guidelines. Circula-
tion 2019;140(11):e596-e646.

10.

11.

12.

13.

14.

15.

16.

17.

18.


http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0005
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0005
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0005
https://doi.org/10.1016/j.pcad.2020.05.008
https://doi.org/10.1016/j.pcad.2020.05.008
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0015
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0015
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0015
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0020
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0020
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0020
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0025
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0025
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0025
https://doi.org/10.1016/j.jacc.2020.11.010
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0035
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0035
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0040
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0040
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0045
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0045
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0045
https://doi.org/10.1016/j.archger.2020.104124
https://doi.org/10.1016/j.pcad.2022.04.008
https://doi.org/10.1016/j.pcad.2022.04.008
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0065
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0065
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0070
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0070
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0070
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0070
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0075
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0075
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0075
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0080
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0080
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0080
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0085
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0085
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0085
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0085

M.A. Faghy, ]. Yates, A.P. Hills et al.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

Hannan M, Kringle E, Hwang CL, Laddu D. Behavioral medicine for sedentary behav-
ior, daily physical activity, and exercise to prevent cardiovascular disease: A review.
Curr Atheroscler Rep 2021;23(9):1-11.

Locke EA. Social foundations of thought and action: A social-cognitive
viewPublished online. . 1987.

Prochaska JO, DiClemente CC. Stages and processes of self-change of smoking: to-
ward an integrative model of change. ] Consult Clin Psychol 1983;51(3):390.
DiClemente CC, Prochaska JO. Toward a comprehensive, transtheoretical model of
change: stages of change and addictive behaviorsPublished online. . 1998.
Kris-Etherton PM, Petersen KS, Després JP, et al. Strategies for promotion of a
healthy lifestyle in clinical settings: pillars of ideal cardiovascular health: a science
advisory from the American Heart Association. Circulation 2021;144(24):e495-
e514.

Reis HT, Sheldon KM, Gable SL, Roscoe ], Ryan RM. Daily well-being: the role of au-
tonomy, competence, and relatedness. Relation Well-Being Behav Routledge 2018:
317-349.

Lichtenstein AH, Appel LJ, Vadiveloo M, et al. 2021 dietary guidance to improve car-
diovascular health: a scientific statement from the American Heart Association. Cir-
culation 2021;144(23):e472-e487.

O’Connor EA, Evans CV, Rushkin MC, Redmond N, Lin JS. Behavioral counseling to
promote a healthy diet and physical activity for cardiovascular disease prevention
in adults with cardiovascular risk factors: updated evidence report and systematic
review for the US preventive services task force. Jama 2020;324(20):2076-2094.
He FJ, MacGregor GA. Salt reduction lowers cardiovascular risk: meta-analysis of
outcome trials. Lancet 2011;378(9789):380-382.

Arnotti K, Bamber M, Brewer V. Dietary interventions and blood pressure in over-
weight or obese individuals: A systematic review and meta-analysis. Clin Nutr
2022;41(3):1001-1012.

Maki KC, Wilcox ML, Dicklin MR, et al. Substituting lean beef for carbohydrate in a
healthy dietary pattern does not adversely affect the cardiometabolic risk factor
profile in men and women at risk for type 2 diabetes. ] Nutr 2020;150(7):1824-
1833.

Sanders LM, Wilcox ML, Maki KC. Red meat consumption and risk factors for type 2
diabetes: a systematic review and meta-analysis of randomized controlled trials.
Eur ] Clin Nutr 2022:1-10.Published online.

O’Connor LE, Paddon-Jones D, Wright AJ, Campbell WW. A Mediterranean-style eat-
ing pattern with lean, unprocessed red meat has cardiometabolic benefits for adults
who are overweight or obese in a randomized, crossover, controlled feeding trial.
Am J Clin Nutr 2018;108(1):33-40.

Crimarco A, Springfield S, Petlura C, et al. A randomized crossover trial on the effect
of plant-based compared with animal-based meat on trimethylamine-N-oxide and
cardiovascular disease risk factors in generally healthy adults: study with appetiz-
ing Plantfood—meat eating alternative trial (SWAP-MEAT). Am ] Clin Nutr
2020;112(5):1188-1199.

Gardner CD, Landry MJ, Perelman D, et al. Effect of a ketogenic diet versus mediter-
ranean diet on HbA1c in individuals with prediabetes and type 2 diabetes mellitus:
the interventional keto-med randomized crossover trial. Am ] Clin Nutr 2022;116
(3):640-652.

Appel L], Moore TJ, Obarzanek E, et al. A clinical trial of the effects of dietary patterns
on blood pressure. N Engl ] Med 1997;336(16):1117-1124.

Wasfy MM, Baggish AL. Exercise dose in clinical practice. Circulation 2016;133(23):
2297-2313.

Momma H, Kawakami R, Honda T, Sawada SS. Muscle-strengthening activities are
associated with lower risk and mortality in major non-communicable diseases: a
systematic review and meta-analysis of cohort studies. Br ] Sports Med 2022;56
(13):755-763.

Cornelissen VA, Smart NA. Exercise training for blood pressure: a systematic review
and meta-analysis. ] Am Heart Assoc 2013;2(1), e004473.

Williams MA, Haskell WL, Ades PA, et al. Resistance exercise in individuals with and
without cardiovascular disease: 2007 update: a scientific statement from the
American Heart Association Council on clinical cardiology and council on nutrition,
physical activity, and metabolism. Circulation 2007;116(5):572-584.

Laddu D, Ma J, Kaar J, et al. Health behavior change programs in primary care and
community practices for cardiovascular disease prevention and risk factor manage-
ment among midlife and older adults: a scientific statement from the American
heart association. Circulation 2021;144(24):e533-e549.

Patnode CD, Evans CV, Senger CA, Redmond N, Lin JS. Behavioral counseling to pro-
mote a healthful diet and physical activity for cardiovascular disease prevention in
adults without known cardiovascular disease risk factors: updated evidence report
and systematic review for the US preventive services task force. Jama 2017;318(2):
175-193.

Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA guideline for the manage-
ment of heart failure: a report of the American College of Cardiology Foundation/
American Heart Association task force on practice guidelines. ] Am Coll Cardiol
2013;62(16):e147-e239.

de Aratjo Santiago, Pio C, Chaves G, Davies P, Taylor R, Grace S. Interventions to pro-
mote patient utilization of cardiac rehabilitation: cochrane systematic review and
meta-analysis. ] Clin Med 2019;8(2):189.

Mozaffarian D. Implications of the new recommendation on behavioral counseling
interventions to promote healthy eating and physical activity. JAMA 2022;328(4):
334-335.

Barcel6 A. Cardiovascular diseases in Latin America and the Caribbean. Lancet (Brit-
ish edition) 2006;368(9536):625-626.

Lanas F, Avezum A, Bautista LE, et al. Risk factors for acute myocardial infarction in
Latin America: the INTERHEART Latin American study. Circulation 2007;115(9):
1067-1074.

109

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Progress in Cardiovascular Diseases 76 (2023) 102-111

Ruilope LM, Chagas ACP, Brandao AA, et al. Hypertension in Latin America: current
perspectives on trends and characteristics. Hipertension Riesgo Vasc 2017;34(1):
50-56.

Ruilope LM, Nunes Filho ACB, Nadruz Jr W, Rosales FR, Verdejo-Paris J. Obesity and
hypertension in Latin America: current perspectives. Hipertension y Riesgo Vasc
2018;35(2):70-76.

Collaboration NRF. Trends in adult body-mass index in 200 countries from 1975 to
2014: a pooled analysis of 1698 population-based measurement studies with 19- 2
million participants. Lancet 2016;387(10026):1377-1396.

Strozzi AG, Peldez-Ballestas I, Granados Y, et al. Syndemic and syndemogenesis of
low back pain in Latin-American population: a network and cluster analysis. Clin
Rheumatol 2020;39(9):2715-2726.

Panahi S, Tremblay A. Sedentariness and health: is sedentary behavior more than
just physical inactivity? Front Public Health 2018;6:258.

Arena R, Guazzi M, Lianov L, et al. Healthy lifestyle interventions to combat
noncommunicable disease-a novel nonhierarchical connectivity model for key
stakeholders: a policy statement from the American Heart Association, European
Society of Cardiology, European Association for Cardiovascular Prevention and Re-
habilitation, and American College of Preventive Medicine. Eur Heart ] 2015;36
(31):2097-2109. https://doi.org/10.1093/eurheartj/ehv207.

Bermudez OI, Tucker KL. Trends in dietary patterns of Latin American populations.
Cad Saude Publica 2003;19:587-S99.

Kodama S, Saito K, Tanaka S, et al. Cardiorespiratory fitness as a quantitative predic-
tor of all-cause mortality and cardiovascular events in healthy men and women: a
meta-analysis. Jama 2009;301(19):2024-2035.

Goulart CDL, Silva RN, Oliveira MR, et al. Lifestyle and rehabilitation during the
COVID-19 pandemic: guidance for health professionals and support for exercise
and rehabilitation programs. Expert Rev Anti-Infect Ther 2021;19(11):1385-1396.
Borghi-Silva A, Back GD, de Aratijo ASG, et al. COVID-19 seen from a syndemic per-
spective: Impact of unhealthy habits and future perspectives to combat these neg-
ative interactions in Latin America. Prog Cardiovasc Dis 2022;71:72-78.

O'Neil S, Thomas A, Pettit-Mee R, et al. Exercise prescription techniques in cardiac
rehabilitation centers in Midwest states. ] Clin Exerc Physiol 2018;7(1):8-14.
Stefani L, Galanti G. Physical exercise prescription in metabolic chronic disease.
Trans Inform Smart Healthc 2017:123-141.Published online.

Timmis A, Vardas P, Townsend N, et al. European Society of Cardiology: cardiovas-
cular disease statistics 2021. Eur Heart ] 2022;43(8):716-799. https://doi.org/10.
1093/eurheartj/ehab892.

Movsisyan NK, Vinciguerra M, Medina-Inojosa JR, Lopez-Jimenez F. Cardiovascular
diseases in central and eastern europe: a call for more surveillance and evidence-
based health promotion. Ann Glob Health 86(1):21. https://doi.org/10.5334/aog
h.2713

Wilkins E, Wilson L, Wickramasinghe K, et al. European cardiovascular disease sta-
tistics 2017Published online. . 2017.

Kesteloot H, Sans S, Kromhout D. Dynamics of cardiovascular and all-cause mortal-
ity in Western and Eastern Europe between 1970 and 2000. Eur Heart ] 2006;27(1):
107-113.

Eurostat. Health in the European Union - facts and figures. Published. Accessed Oc-
tober 6, 2022: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=
Health_in_the_European_Union_%E2%80%93_facts_and_figures 2017.

Ezzati M, Obermeyer Z, Tzoulaki I, Mayosi BM, Elliott P, Leon DA. Contributions of
risk factors and medical care to cardiovascular mortality trends. Nat Rev Cardiol
2015;12(9):508-530. https://doi.org/10.1038/nrcardio.2015.82.

Wagstaff A. Poverty and health sector inequalities. Bull World Health Organ
2002;80:97-105.

Arena R, Lavie CJ, Network HP. The global path forward-healthy living for pandemic
event protection (HL-PIVOT). Prog Cardiovasc Dis 2020:50033-S0620.Published on-
line.

Ntusi NA. Cardiovascular disease in sub-Saharan Africa. SA Heart 2021;18(2):74-77.
Yuyun MF, Sliwa K, Kengne AP, Mocumbi AO, Bukhman G. Cardiovascular diseases
in sub-Saharan Africa compared to high-income countries: an epidemiological per-
spective. Glob Heart 2020;15(1).

Vickers NJ. Animal communication: when i'm calling you, will you answer too? Curr
Biol 2017;27(14):R713-R715.

World Health Organization. A Global Brief on Hypertension: Silent Killer, Global Public
Health Crisis: World Health Day 2013. World Health Organization. 2013.

Atun R, Davies ]I, Gale EA, et al. Diabetes in sub-Saharan Africa: from clinical care to
health policy. Lancet Diabet Endocrinol 2017;5(8):622-667.

Moran A, Forouzanfar M, Sampson U, Chugh S, Feigin V, Mensah G. The epidemiol-
ogy of cardiovascular diseases in sub-Saharan Africa: the global burden of diseases,
injuries and risk factors 2010 study. Prog Cardiovasc Dis 2013;56(3):234-239.
Dorman P. The Economics of Safety, Health, and Well-Being at Work: An Overview. ILO
Geneva. 2000.

Cappuccio FP, Miller MA. Cardiovascular disease and hypertension in sub-Saharan
Africa: burden, risk and interventions. Intern Emerg Med 2016;11(3):299-305.
Sliwa K, Acquah L, Gersh BJ, Mocumbi AO. Impact of socioeconomic status, ethnicity,
and urbanization on risk factor profiles of cardiovascular disease in Africa. Circula-
tion 2016;133(12):1199-1208.

Ndejjo R, Hassen HY, Wanyenze RK, et al. Community-based interventions for car-
diovascular disease prevention in low-and middle-income countries: A systematic
review. Public Health Rev 2021:11.Published online.

Okop K], Murphy K, Lambert EV, et al. Community-driven citizen science approach
to explore cardiovascular disease risk perception, and develop prevention advocacy
strategies in sub-Saharan Africa: a programme protocol. Res Involve Engag 2021;7
(1):1-14.


http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0090
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0090
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0090
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0095
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0095
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0100
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0100
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0105
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0105
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0110
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0110
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0110
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0110
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0115
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0115
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0115
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0120
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0120
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0120
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0125
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0125
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0125
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0125
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0130
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0130
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0135
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0135
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0135
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0140
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0140
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0140
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0140
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0145
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0145
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0145
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0150
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0150
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0150
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0150
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0155
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0155
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0155
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0155
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0155
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0160
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0160
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0160
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0160
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0165
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0165
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0170
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0170
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0175
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0175
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0175
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0175
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0180
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0180
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0185
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0185
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0185
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0185
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0190
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0190
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0190
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0190
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0195
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0195
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0195
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0195
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0195
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0200
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0200
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0200
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0200
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0205
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0205
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0205
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0210
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0210
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0210
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0215
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0215
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0220
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0220
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0220
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0225
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0225
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0225
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0230
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0230
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0230
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0235
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0235
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0235
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0240
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0240
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0240
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0245
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0245
https://doi.org/10.1093/eurheartj/ehv207
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0255
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0255
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0260
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0260
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0260
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0265
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0265
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0265
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0270
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0270
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0270
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0275
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0275
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0280
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0280
https://doi.org/10.1093/eurheartj/ehab892
https://doi.org/10.1093/eurheartj/ehab892
https://doi.org/10.5334/aogh.2713
https://doi.org/10.5334/aogh.2713
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0290
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0290
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0295
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0295
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0295
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health_in_the_an_Union_%E2%80%93_facts_and_figures
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health_in_the_an_Union_%E2%80%93_facts_and_figures
https://doi.org/10.1038/nrcardio.2015.82
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0310
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0310
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0315
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0315
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0315
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0320
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0325
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0325
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0325
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0330
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0330
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0335
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0335
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0340
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0340
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0345
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0345
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0345
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0350
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0350
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0355
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0355
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0360
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0360
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0360
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0365
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0365
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0365
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0370
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0370
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0370
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0370

M.A. Faghy, ]. Yates, A.P. Hills et al.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

100.

Boateng D, Wekesah F, Browne JL, et al. Knowledge and awareness of and percep-
tion towards cardiovascular disease risk in sub-Saharan Africa: A systematic review.
PLoS One 2017;12(12), e0189264.

de-Graft Aikins A, Unwin N, Agyemang C, Allotey P, Campbell C, Arhinful D. Tackling
Africa’s chronic disease burden: from the local to the global. Glob Health 2010;6(1):
1-7.

Beran D, Yudkin JS. Diabetes care in sub-Saharan Africa. Lancet 2006;368(9548):
1689-1695.

Siddharthan T, Ramaiya K, Yonga G, et al. Noncommunicable diseases in East Africa:
assessing the gaps in care and identifying opportunities for improvement. Health
Aff 2015;34(9):1506-1513.

Ndejjo R, Nuwaha F, Bastiaens H, Wanyenze RK, Musinguzi G. Cardiovascular dis-
ease prevention knowledge and associated factors among adults in Mukono and
Buikwe districts in Uganda. BMC Public Health 2020;20(1):1-9.

Sharby N. Planning, Implementing and Evaluating Health Promotion Programs: A
PrimerPublished online. . 2005.

Merzel C, D'Afflitti J. Reconsidering community-based health promotion: promise,
performance, and potential. Am ] Public Health 2003;93(4):557-574.
Maya-Jariego I, Holgado D. Community Interventions. Introduction to Community
PsychologyPublished online. . 2019.

Parker DR, Assaf AR. Community interventions for cardiovascular disease. Prim Care
2005;32(4):865-881.

Elder JP, Schmid TL, Dower P, Hedlund S. Community heart health programs: com-
ponents, rationale, and strategies for effective interventions. ] Public Health Policy
1993;14(4):463-479.

Cecchini M, Sassi F, Lauer JA, Lee YY, Guajardo-Barron V, Chisholm D. Tackling of un-
healthy diets, physical inactivity, and obesity: health effects and cost-effectiveness.
Lancet 2010;376(9754):1775-1784.

Checkley W, Ghannem H, Irazola V, et al. Management of NCD in low-and middle-
income countries. Glob Heart 2014;9(4):431-443.

Amegah AK. Tackling the growing burden of cardiovascular diseases in sub-Saharan
Africa: need for dietary guidelines. Circulation 2018;138(22):2449-2451.
Gervasoni JP, Bovet P, Shamlaye C, Paccaud F. Guidelines for a collaborative long
term programme of reduction of cardiovascular risk factors in the population of
the Seychelles. Sozial-und Praventivmedizin 1991;36(1):530-S33.

Bovet P, Perret F, Shamlaye C, Darioli R, Paccaud F. The Seychelles heart study II:
methods and basic findings. Seychelles Med Dent ] 1997;5(1):8-24.

Wachira LJ. Lifestyle Transition towards Sedentary Behavior among Children and
Youth in Sub-Saharan Africa: A Narrative Review. Sedentary Behaviour-A Contem-
porary ViewPublished online. . 2021.

Aljefree N, Ahmed F. Prevalence of cardiovascular disease and associated risk factors
among adult population in the Gulf region: a systematic review. Adv Public Health
2015:2015.

Akala FA, El-Saharty S. Public-health challenges in the Middle East and North Africa.
Lancet 2006;367(9515):961-964.

Ahmed AM, Hersi A, Mashhoud W, et al. Cardiovascular risk factors burden in Saudi
Arabia: the Africa Middle East cardiovascular epidemiological (ACE) study. ] Saudi
Heart Assoc 2017;29(4):235-243.

Bhagavathula AS, Shehab A, Ullah A, Rahmani ]. The burden of cardiovascular dis-
ease risk factors in the Middle East: A systematic review and meta-analysis focusing
on primary prevention. Curr Vasc Pharmacol 2021;19(4):379-389.

Shehab A, Kholy DE, Bakir S, et al. Prevalence of cardiovascular risk factors and 10-
years risk for coronary heart disease in the United Arab Emirates. Curr Diabetes Rev
2022.online ahead of print.

AlQuaiz AM, Siddiqui AR, Kazi A, Batais MA, Al-Hazmi AM. Sedentary lifestyle and
Framingham risk scores: a population-based study in Riyadh city, Saudi Arabia.
BMC Cardiovasc Disord 2019;19(1):1-11.

Murtagh E, Shalash A, Martin R, Rmeileh NA. Measurement and prevalence of adult
physical activity levels in Arab countries. Public Health 2021;198:129-140.

United Nations. World Population Prospects - Population Division - United Nations.
Accessed October 25, 2022: https://population.un.org/wpp/.

International Monetary Fund. Regional Economic Outlook for Asia and Pacific.
Accessed October 25, 2022: https://www.imf.org/en/Publications/REO/APAC/Is
sues/2021/10/15/regional-economic-outlook-for-asia-and-pacific-october-2021
October 2021.

The World Bank. WDI - The World by Income and Region. Accessed October 25,
2022: https://datatopics.worldbank.org/world-development-indicators/the-world-
by-income-and-region.html.

International Labour Organization. Extending Social Health Protection: Accelerating
Progress towards Universal Health Coverage in Asia and the Pacific. Accessed Octo-
ber 25, 2022: http://www.ilo.org/asia/publications/WCMS_831137/lang-en/index.
htm 2021.

Zhao D. Epidemiological features of cardiovascular disease in Asia. JACC: Asia 2021;1
(1):1-13.

Martinez-Amezcua P, Haque W, Khera R, et al. The upcoming epidemic of heart fail-
ure in South Asia. Circ Heart Fail 2020;13(10), e007218.

Dokainish H, Teo K, Zhu J, et al. Heart failure in Africa, Asia, the Middle East and
South America: the INTER-CHF study. Int ] Cardiol 2016;204:133-141.

Ahmad S, Fatima SS, Rukh G, Smith CE. Gene lifestyle interactions with relation to
obesity, cardiometabolic, and cardiovascular traits among South Asians. Front
Endocrinol 2019;10:221.

Nanditha A, Ma RC, Ramachandran A, et al. Diabetes in Asia and the Pacific: impli-
cations for the global epidemic. Diabetes Care 2016;39(3):472-485.

Turana Y, Tengkawan J, Chia YC, et al. Hypertension and stroke in Asia: A compre-
hensive review from HOPE Asia. ] Clin Hyperten 2021;23(3):513-521.

110

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

Progress in Cardiovascular Diseases 76 (2023) 102-111

Helble M, Francisco K. The Upcoming Obesity Crisis in Asia and the Pacific: First
Cost Estimates. Tokyo: Asian Development Bank Institute: ADBI Working
Paper. 2017:743.

Ramachandran A, Chamukuttan S, Shetty SA, Arun N, Susairaj P. Obesity in Asia-is it
different from rest of the world. Diabetes Metab Res Rev 2012;28:47-51.

Papier K, D’Este C, Bain C, et al. Body mass index and type 2 diabetes in Thai
adults: defining risk thresholds and population impacts. BMC Public Health
2017;17(1):1-10.

Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical
activity from 2001 to 2016: a pooled analysis of 358 population-based surveys with
1- 9 million participants. Lancet Glob Health 2018;6(10):e1077-e1086.

Na Zhang L, Mei Yang Y, Rong Xu Z, Feng Gui Q, Qing Hu Q. Chewing substances
with or without tobacco and risk of cardiovascular disease in Asia: a meta-
analysis. ] Zhejiang Univ Sci B 2010;11(9):681-689. https://doi.org/10.1631/jzus.
B1000132.

Khan MS, Bawany FI, Ahmed MU, Hussain M, Khan A, Lashari MN. Betel nut
usage is a major risk factor for coronary artery disease. Global J Health Sci
2014;6(2):189-195. https://doi.org/10.5539/gjhs.v6n2p189.

Rawat D, Dixit V, Gulati S, Gulati S, Gulati A. Impact of COVID-19 outbreak on life-
style behaviour: A review of studies published in India. Diabetes Metab Syndr Clin
Res Rev 2021;15(1):331-336.

Gadsden T, Downey LE, Vilas VDR, Peiris D, Jan S. The impact of COVID-19 on essen-
tial health service provision for noncommunicable diseases in the South-East Asia
region: a systematic review. Lancet Reg Health-Southeast Asia 2022;1:1000-1010.
Thimmapuram J, Patel K, Madhusudhan DK, et al. Health-related quality of life
outcomes with regular yoga and heartfulness meditation practice: results from a
multinational, cross-sectional study. JMIR Format Res 2022;6(5), e37876.

Menhas R, Dai J, Ashraf MA, et al. Physical inactivity, non-communicable diseases
and national fitness plan of China for physical activity. Risk Manag Healthcare Policy
2021;14:2319.

Chen P, Li F, Harmer P. Healthy China 2030: moving from blueprint to action with a
new focus on public health. Lancet Public Health 2019;4(9), e447.

Yi Shao B, Tian Zhang X, Vernooij RW, et al. The effectiveness of Baduanjin exercise
for hypertension: a systematic review and meta-analysis of randomized controlled
trials. BMC Comp Med Therap 2020;20(1):1-12.

Prabhakaran D, Chandrasekaran AM, Singh K, et al. Yoga-based cardiac rehabilita-
tion after acute myocardial infarction: a randomized trial. ] Am Coll Cardiol
2020;75(13):1551-1561.

Marquina C, Talic S, Vargas-Torres S, et al. Future burden of cardiovascular disease in
Australia: impact on health and economic outcomes between 2020 and 2029. Eur ]
Prev Cardiol 2022;29(8):1212-1219.

Australian Institute of Health and Welfare. Australian health expenditure—demo-
graphics and diseases, Table of contents. Australian Institute of Health and Welfare.
Accessed August 8, 2022: https://www.aihw.gov.au/reports/health-welfare-expen
diture/australian-health-expenditure-demographics-disease/contents/table-of-con
tents.

Australian Bureau of Statistics. Causes of Death, Australia, 2020 | Australian Bureau
of Statistics. Published April 6. Accessed August 8, 2022: https://www.abs.gov.au/sta
tistics/health/causes-death/causes-death-australia/latest-release 2022.

Nghiem S, Afoakwah C, Byrnes J, Scuffham P. Lifetime costs of hospitalised cardio-
vascular disease in Australia: an incidence-based estimate. Heart Lung Circulat
2021;30(8):1207-1212.

Redfern J, Hyun K, Chew DP, et al. Prescription of secondary prevention medications,
lifestyle advice, and referral to rehabilitation among acute coronary syndrome inpa-
tients: results from a large prospective audit in Australia and New Zealand. Heart
2014;100(16):1281-1288.

Woodruffe S, Neubeck L, Clark RA, et al. Australian cardiovascular health and reha-
bilitation association (ACRA) core components of cardiovascular disease secondary
prevention and cardiac rehabilitation 2014. Heart Lung Circulat 2015;24(5):430-
441.

Wautzke S, Morrice E, Benton M, Milat A, Russell L, Wilson A. Australia’s national
partnership agreement on preventive health: critical reflections from states and ter-
ritories. Health Promot J Austr 2018;29(3):228-235.

Care AGD of H and A. National Preventive Health Strategy 2021-2030. Australian
Government Department of Health and Aged Care. Published December 8. Accessed
August 8,2022: https://www.health.gov.au/resources/publications/national-preven
tive-health-strategy-2021-2030 2021.

Care AGD of H and A. National Strategic Action Plan for Heart Disease and Stroke.
Australian Government Department of Health and Aged Care. Published September
29. Accessed August 8, 2022: https://www.health.gov.au/resources/publications/na
tional-strategic-action-plan-for-heart-disease-and-stroke 2021.

Care AGD of H and A. Cardiovascular Health Mission. Australian Government De-
partment of Health and Aged Care. Published October 15,. Accessed August 8,
2022: https://www.health.gov.au/initiatives-and-programs/cardiovascular-health-
mission 2019.

Peng CQ, Lawson KD, Heffernan M, et al. Gazing through time and beyond the
health sector: insights from a system dynamics model of cardiovascular disease in
Australia. PLoS One 2021;16(9), e0257760.

Heart Foundation. Get Involved | Heart Foundation. Accessed August 8, 2022: http
s://www.heartfoundation.org.au/bundles/get-involved/advocacy-smoking-and-to
bacco-regulation.

Moon L. Prevention of cardiovascular disease, diabetes and chronic kidney
diseasePublished online. . 2009.

Masana L, Ros E, Sudano [, et al. Is there a role for lifestyle changes in cardiovascular
prevention? What, when and how? Atheroscler Suppl 2017;26:2-15.


http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0375
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0375
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0375
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0380
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0380
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0380
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0385
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0385
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0390
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0390
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0390
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0395
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0395
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0395
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0400
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0400
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0405
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0405
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0410
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0410
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0415
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0415
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0420
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0420
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0420
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0425
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0425
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0425
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0430
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0430
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0435
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0435
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0440
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0440
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0440
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0445
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0445
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0450
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0450
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0450
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0455
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0455
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0455
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0460
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0460
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0465
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0465
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0465
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0470
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0470
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0470
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0475
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0475
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0475
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0480
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0480
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0480
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0485
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0485
https://population.un.org/wpp/
https://www.imf.org/en/Publications/REO/APAC/Issues/2021/10/15/regional-economic-outlook-for-asia-and-pacific-october-2021
https://www.imf.org/en/Publications/REO/APAC/Issues/2021/10/15/regional-economic-outlook-for-asia-and-pacific-october-2021
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html
http://www.ilo.org/asia/publications/WCMS_831137/lang--en/index.htm
http://www.ilo.org/asia/publications/WCMS_831137/lang--en/index.htm
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0510
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0510
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0515
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0515
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0520
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0520
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0525
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0525
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0525
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0530
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0530
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0535
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0535
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0540
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0540
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0540
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0545
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0545
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0550
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0550
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0550
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0555
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0555
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0555
https://doi.org/10.1631/jzus.B1000132
https://doi.org/10.1631/jzus.B1000132
https://doi.org/10.5539/gjhs.v6n2p189
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0570
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0570
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0570
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0575
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0575
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0575
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0580
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0580
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0580
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0585
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0585
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0585
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0590
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0590
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0595
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0595
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0595
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0600
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0600
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0600
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0605
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0605
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0605
https://www.aihw.gov.au/reports/health-welfare-expenditure/australian-health-expenditure-demographics-disease/contents/table-of-contents
https://www.aihw.gov.au/reports/health-welfare-expenditure/australian-health-expenditure-demographics-disease/contents/table-of-contents
https://www.aihw.gov.au/reports/health-welfare-expenditure/australian-health-expenditure-demographics-disease/contents/table-of-contents
https://www.abs.gov.au/statistics/health/causes-death/causes-death-australia/latest-release
https://www.abs.gov.au/statistics/health/causes-death/causes-death-australia/latest-release
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0620
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0620
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0620
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0625
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0625
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0625
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0625
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0630
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0630
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0630
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0630
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0635
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0635
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0635
https://www.health.gov.au/resources/publications/national-preventive-health-strategy-2021-2030
https://www.health.gov.au/resources/publications/national-preventive-health-strategy-2021-2030
https://www.health.gov.au/resources/publications/national-strategic-action-plan-for-heart-disease-and-stroke
https://www.health.gov.au/resources/publications/national-strategic-action-plan-for-heart-disease-and-stroke
https://www.health.gov.au/initiatives-and-programs/cardiovascular-health-mission
https://www.health.gov.au/initiatives-and-programs/cardiovascular-health-mission
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0655
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0655
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0655
https://www.heartfoundation.org.au/bundles/get-involved/advocacy-smoking-and-tobacco-regulation
https://www.heartfoundation.org.au/bundles/get-involved/advocacy-smoking-and-tobacco-regulation
https://www.heartfoundation.org.au/bundles/get-involved/advocacy-smoking-and-tobacco-regulation
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0665
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0665
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0670
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0670

M.A. Faghy, ]. Yates, A.P. Hills et al.

137.

138.

139.

140.

141.

Kariuki JK, Yamnia CI, Imes CC, Weiss PM, Engberg SJ. Impact of lifestyle modifica-
tion on absolute cardiovascular disease risk: a systematic review protocol. JBI Data-
base System Rev Implement Rep 2019;17(10):2106.

O’Hara BJ, Phongsavan P, Eakin EG, et al. Effectiveness of Australia’s get healthy in-
formation and coaching service®: maintenance of self-reported anthropometric
and behavioural changes after program completion. BMC Public Health 2013;13
(1):1-14.

Morton D, Rankin P, Morey P, et al. The effectiveness of the Complete Health Im-
provement Program (CHIP) in Australasia for reducing selected chronic disease
risk factors: a feasibility study. This article was originally published as: Morton, D,
Rankin, P, Morey, P, Kent, L, Hurlow, T, Chang, E & Diehl, H(2013). The Effectiveness
of the Complete Health Improvement Program (CHIP) in Australasia for Reducing
Selected Chronic Disease Risk Factors: A Feasibility Study The New Zealand Medical
Journal 2013;126(1370):43-54.ISSN: 0028-8446. Published online.

Australian Institute of Health and Welfare. Trends in Cardiovascular Deaths,
Summary. Australian Institute of Health and Welfare. Accessed August 8: https://
www.aihw.gov.au/reports/heart-stroke-vascular-disease/trends-cardiovascular-de
aths/summary 2022.

Cobiac LJ, Magnus A, Lim S, Barendregt JJ, Carter R, Vos T. Which interventions offer
best value for money in primary prevention of cardiovascular disease? PLoS One
2012;7(7), e41842.

111

142.

143.

144.

145.

146.

147.

148.

Progress in Cardiovascular Diseases 76 (2023) 102-111

Nilsen P. Making sense of implementation theories, models, and frameworks. Im-
plementation Science 3.0. Springer; 2020. p. 53-79.

Susan Michie, Van Stralen MM, West R. The behaviour change wheel: a new
method for characterising and designing behaviour change interventions. Imple-
ment Sci 2011;6(1):42.

Bonner C, Fajardo MA, Doust ], McCaffery K, Trevena L. Implementing cardiovascular
disease prevention guidelines to translate evidence-based medicine and shared
decision making into general practice: theory-based intervention development,
qualitative piloting and quantitative feasibility. Implement Sci 2019;14(1):1-14.
Xie Y, Xu E, Bowe B, Al-Aly Z. Long-term cardiovascular outcomes of COVID-19. Nat
Med 2022;28(3):583-590.

Zaman S, Maclsaac Al, Jennings GL, et al. Cardiovascular disease and COVID-19:
Australian and New Zealand consensus statement. Med ] Aust 2020;213(4):182-
187.

Nishiga M, Wen Wang D, Lewis DB, Wu J. COVID-19 and cardiovascular disease:
from basic mechanisms to clinical perspectives |. Nat Rev Cardiol 2020;17(1):
543-558.Accessed August 8, 2022: https://www.nature.com/articles/s41569-0
20-0413-9.

Eurostat. Health in the European Union - facts and figures. Accessed October 6,
2022: https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health_i
n_the_European_Union_%E2%80%93_facts_and_figures 2021.


http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0675
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0675
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0675
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0680
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0680
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0680
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0680
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0685
https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/trends-cardiovascular-deaths/summary
https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/trends-cardiovascular-deaths/summary
https://www.aihw.gov.au/reports/heart-stroke-vascular-disease/trends-cardiovascular-deaths/summary
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0695
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0695
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0695
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0700
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0700
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0705
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0705
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0705
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0710
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0710
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0710
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0710
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0715
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0715
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0720
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0720
http://refhub.elsevier.com/S0033-0620(23)00002-6/rf0720
https://www.nature.com/articles/s41569-020-0413-9
https://www.nature.com/articles/s41569-020-0413-9
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health_in_the_an_Union_%E2%80%93_facts_and_figures
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health_in_the_an_Union_%E2%80%93_facts_and_figures

	Cardiovascular disease prevention and management in the COVID-�19 era and beyond: An international perspective
	Introduction
	North America
	South America
	Europe
	Africa
	Middle East
	Asia
	Australia
	Conclusion
	Declaration of Competing Interest
	References




