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The Merriam-Webster dictionary defines a pandemic as “an out-
break of a disease that occurs over a wide geographic area and affects
an exceptionally high proportion of the population”.1 The world has
again become acutely aware of this term because of a disease (COVID-
19) caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) that has dramatically changed our daily behaviors and
habits. As of May 30th, 2020, there have been 5,775,043 confirmed
cases and 361,220 confirmed deaths in 216 countries.2 There will un-
doubtedly be lasting effects as a result of the COVID-19 pandemic, al-
though how these lasting effects will impact daily life for the
foreseeable future, as we begin to control viral spread and recover, re-
mains uncertain at this time. One hope is that some of the lasting effects
resulting from COVID-19will be positive; wemust learn from challeng-
ing times and try to make the world a better, healthier, and safer place
for all inhabitants.

While certainly different from the current health crisis induced by
COVID-19, we have been living with several other significant health con-
ditions that continue to have catastrophic effects on a global scale. In fact,
obesity,3 physical inactivity,4 diabetes5 and other noncommunicable dis-
eases (NCDs)6 (e.g., cardiovascular disease, certain forms of cancer, and
respiratory disease) have all been characterized as pandemics. Table 1
lists key metrics for each of these conditions according to the World
Health Organization (WHO).7–13 Clearly, the data listed in Table 1 make
a strong case for each condition being characterized as a pandemic.
Abbreviations and acronyms: SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2; NCDs, noncommunicable diseases; WHO, World Health Organization; HL,
healthy living; CRF, cardiorespiratory fitness; HL-PIVOT, Healthy Living for Pandemic
Event Protection.
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These health conditions are also interrelated; for example, physical inac-
tivity increases obesity risk which then increases risk for diabetes and
other NCDs.14,15 What is worse is that, while we have long recognized
aggressively addressing the conditions in Table 1 is of paramount impor-
tance, we are making little impact in reversing trends; excess body
weight, for example (i.e., obesity), continues to increase on a global
scale.16

We have come to the point, based on overwhelming scientific evi-
dence spanning several decades, that the importance and value of
healthy living (HL) (i.e., physical activity, good nutrition, appropriate
body weight and not smoking) in preventing (primary prevention)
and treating (secondary prevention) the conditions listed in Table 1 is
beyonddispute.17–22 In fact, HL is the primarymedicine to treat the obe-
sity, physical inactivity/sedentarism, diabetes and NCD pandemics.17,23

Moreover, and critically important to the current perspective, any
movement away from unhealthy behaviors towards HL has significant
health benefits. Moving from no physical activity to two 30-minute
walks per week or replacing processed foodswith two servings of fruits
and vegetables per day, while not meeting ideal goals, significantly im-
proves health outcomes.17–19,22 For too longwe have created a false and,
for a large proportion of the population, unattainable all or nothing view
of HL behaviors. If approached from the perspective that some HL be-
haviors are better than none and more is even better, we have a
renewed opportunity to make significant progress in improving global
trends in unhealthy lifestyles patterns and the resultant poor health
trajectory.

As data from COVID-19 continues to evolve rapidly, one pattern is
becoming clear - the presence of preexisting medical conditions, such
as obesity, diabetes, hypertension and cardiovascular and respiratory
diseases, significantly increase the risk of poor outcomes due to the
viral infection.24–27 Again, many of these preexistingmedical conditions
have also been described as pandemics and are listed in Table 1. Publi-
cations regarding the troubling interrelationships between COVID-19
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Table 1
Major health conditions described as pandemics.

Condition Key Global Statistics From the World Health Organization

Overweight and obesity • Global obesity has approximately tripled since 1975
• 39% (1.9 billion) of women and men who are 18 or older were classified as overweight in 2016
• The global prevalence of obesity (BMI ≥ 30 kg/m2) was 13% (650 million) in adults and 18% (340 million) in children and adolescents
(5–19 years) in 2016

• An estimated 40 million children under the age of 5 years are overweight or obese
Physical inactivity • In 2016, 1 in 4 adults (1.4 billion people) and 3 in 4 children currently do not meet current physical activity recommendations

• Physical inactivity in some countries are as high as 70%, attributed to changes in transportation, technology, and urbanization
• The global cost of physical inactivity is estimated to be INT$ 54 billion in 2013 with an additional INT$ 14 billion attributed to lost productivity.

Diabetes • Global prevalence has increased from 108 million (4.7% adults 18 years or older) in 1980 to 422 million (8.5% of adults 18 years or older) in 2014
• Approximately 1.6 million deaths were directly attributed to diabetes in 2016

Noncommunicable
diseases

• Noncommunicable diseases kill 41 million people annually - 71% of all global deaths
• 15 million people die from a noncommunicable disease each year who are between 30 and 69 years
• Cardiovascular disease accounts for the most annual deaths – 17.9 million people – 31% of all deaths worldwide
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and pre-existingmedical conditions are already emerging. For instance,
Dietz and Santos25 discussed the increased hospitalization and mortal-
ity risk with H1N1 influenza infection in patients who are obese or se-
verely obese, citing the impact significant excess body mass has on
pulmonary function as one of the reasons for this association. Given
the impact of COVID-19 on the pulmonary systemas a primarymanifes-
tation and reason for hospitalization, concerns over the increased health
risks for individuals who are obese is certainly justified. Moreover, indi-
viduals who are obese Fig. 1 present with other detrimental alterations
relevant to the COVID-19 pandemic including: 1) A baseline increase in
systemic inflammation that, when a viral infection is present, blunts
macrophage activation and pro-inflammatory cytokine production
with macrophage stimulation, contributing to compromised immune
function; 2) increased viral shedding time (i.e., contagious for a longer
period than normal weight individuals); 3) the potential for more viru-
lent viral strains induced by the obesemicroenvironment; and 4) a pos-
itive correlation between body mass index and viral spread through
exhaled breath.24 These concerns are exponentially magnified given
the global prevalence of excess body mass and obesity (Table 1). From
the perspective of multimorbidity, Muniyappa and Gubbi28 discussed
COVID-19 in the context of patients with diabetes, drawing attention
to the hypertension-obesity-diabetes triad that is common and the se-
vere health risks (i.e., hospital admission, acute respiratory distress syn-
drome, mechanical ventilation, or death) with SARS-CoV-2 infection
when an individual expresses this phenotype. Moreover, while the in-
dependent contribution of increased plasma glucose on increased risk
following SARS-CoV-2 infection is unclear at this point, it has been
shown to be a predictor of morbidity and mortality in those infected
with SARS.29 In recently reported findings from Wuhan China, Chen
et al27 found that older patients hospitalizedwith SARS-CoV-2 infection
had a higher prevalence of comorbidities, greater symptom severity,
and a higher likelihood of multi-organ involvement andmortality com-
pared to younger patients. It has recently been estimated that ≈33% of
the global population are affected by multimorbidity, particularly in
those individuals who are 65 years or older.30 In a recent CDC Monthly
and Mortality Weekly Report,26 the percentage of patients with SARS-
CoV-2 infection and at least one pre-existing medical condition that re-
quired intensive care unit (ICU) admission (358 of 457, 78%) or hospi-
talization without ICU admission (732 of 1037, 71%) was significantly
higher compared to those who were not hospitalized (1388 of 5143,
27%). Diabetes, as well as cardiovascular and chronic respiratory dis-
eases, was the most reported pre-existing medical conditions. In
N5000 patients admitted with SARS-CoV-2 infection to 12 New York
(New York City, Long Island, and Westchester County) hospitals, Rich-
ardson et al31 reported N90% had a pre-existing medical condition
while 88% had two or more; the most common pre-existing conditions
were hypertension (≈57%), obesity (≈42%), and diabetes (≈34%).
These trends are disturbing in the context of the COVID-19 pandemic
given the prevalence of the pre-existing health conditions listed in
Table 1, indicating a large percentage of the global population present
with a baseline health status that substantially increases the risk of hos-
pitalization and poor health outcomes with SARS-CoV-2 infection.

Conversely, there is strong evidence base that indicates high cardio-
respiratory fitness (CRF) as well as regular physical activity and a
healthy diet improve immune function, affording protection against
viral infections.32–35 The COVID-19 pandemic, which has precipitated
widespread shelter in place and social distancing policies, has also
caused great concern regarding physical activity and exercise
patterns.36–39 The world was already largely physically inactive and
sedentary pre COVID-19 and trendswere not improving.36 A reasonable
question post-COVID-19 becomes will these trends in physical inactiv-
ity and sedentarism further accelerate, leading to a greater prevalence
of the obesity, diabetes and NCD pandemics in the years to come? Initial
evidence is emerging that indicates the answer to the first part of this
question is yes. Zhang et al40 recently reported a significant reduction
in physical activity and a significant increase in screen time during the
COVID-19 pandemic in N2400 children and adolescents in Shanghai,
China. In N3000 adults in the United States, Meyer et al41 found that,
in people who were previously active, physical activity was reduced
by ≈33% during the COVID-19 pandemic as well as a substantial in-
crease in sedentary time regardless of pre-COVID-19 activity patterns.
Decreased physical activity and increased sedentary timewere both as-
sociatedwithworseningmental health. Interestingly, Irfan Ahmed42 re-
cently hypothesized that: 1) a measure of CRF, when available, may be
valuable in risk stratifying individuals in the context of future viral pan-
demics; and 2) exercise training may serve a role in “preconditioning”
individuals prior to viral infection. Both hypotheses should be investi-
gated thoroughly and, if supported, would further bolster the impor-
tance of HL.

Like COVID-19, if we view the conditions listed in Table 1 as pan-
demics and we simultaneously recognize HL has profound benefits in
preventing, mitigating and treating these pandemics, there becomes an
opportunity to view a new global path forward for HL medicine. In this
context, we would like to introduce the HealthyLiving forPandemic
Event Protection (HL-PIVOT) network. The Merriam-Webster noun and
verb definitions for pivot are “a person, thing, or factor having a major
or central role, function, or effect” and “to turn on or as if on a pivot”,
respectively.27 We feel these definitions support our choosing of the
PIVOT acronym for the proposed new initiative: 1) the COVID-19 pan-
demic is playing the major role in impacting daily life patterns and how
we perceive population health and; 2) this impact warrants turning or
pivoting in a different direction with the goal of meaningfully increasing
HL behaviors on a global level. The overarching goal of this network is to
promote human resilience and quality of life by increasing healthy living be-
haviors. Table 2 lists areas of focus in knowledge discovery, education,
policy, and implementation. We acknowledge that such a broad focus
will require the network to consist ofmembers fromdiffering areas of ex-
pertise and interests. In this context, the American Heart Association,



Table 2
Major areas of focus for the HL-PIVOT Network.

Knowledge
discovery

• Conduct healthy living research that furthers our understanding of the field and has real world applicability
• Whenever possible, collaborate on research projects within the network to increase broad applicability and impact
• Disseminate findings through peer-reviewed publications and conference presentations
• Advocate for increased research funding for healthy living and collaboratively apply for funding within the network

Education • K-12 and general college/university education: Promote and support initiatives that enhance students' understanding of the importance of healthy living
and creates a culture of health and wellness

• Health Professional Education: Promote and support the inclusion of healthy living medicine training in all health professional education programs
Policy • Propose, support, and promote policies that increase the likelihood of healthy living behaviors on global, national, state, and local levels
Implementation • Support and promote initiatives and messaging that creates a culture of health and wellness where individuals work, live, and go to school

• Support and promote initiatives that increase the use of healthy living medicine in all aspects of health care delivery, moving from a reactionary care
model to a proactive, preventive care model

Abbreviations: HL-PIVOT, Healthy Living for Pandemic Event Protection.
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European Society of Cardiology, European Association for Cardiovascular
Prevention and Rehabilitation, and American College of Preventive Med-
icine jointly published a policy statement in 2015 entitled “Healthy Life-
style Interventions to Combat Noncommunicable Disease: A Novel
Nonhierarchical Connectivity Model for Key Stakeholders”.20 This policy
statement took an all hands on deck approach to increase HL initiatives
and behaviors. Fig 1 illustrates the central figure from this publication,
identifying key stakeholders frommultiple sectors who can work collab-
oratively to promote HL from a population to family/individual level. This
policy statement, encouraging collaboration acrossmultiple sectors in in-
novativeways, serves as a foundational framework for the HL-PIVOT net-
work; any activity that promotesHL fallswithin the scope of the network.
Admittedly, the novelty of HL-PIVOT is not to establish the importance
that HL behaviors have on health trajectory; this premise is already be-
yond dispute. Rather, our hope is that HL-PIVOT becomes one of the im-
portant and lasting positive initiatives to emerge from the COVID-19
pandemic. Future goals regarding increasing HL behaviors and reducing
the prevalence of unfavorable health conditions listed in Table 1 have
been previously established; on our current trajectory we will not meet
these goals.28 A change in optics and a new approach for collaboration
are primary driving forces for inception of the HL-PIVOT network.
Healthy living has previously been described as a polypill that can come
in many “shapes and sizes”18 and still have tremendous benefits. More-
over, the HL polypill is an essential medicine for all the pandemics de-
scribed in this commentary; no other medicine in the world can claim
to have the same impact in treating multiple health conditions at the
same time. Given the universal nature of HLmedicine,working collabora-
tively, across professions in an unprecedentedway, iswarranted andper-
haps the only way a meaningful impact on global health can be made at
this point. Initially, foundingHL-PIVOT networkmemberswill be encour-
aged to bring ongoing HL projects/initiatives under the HL-PIVOT um-
brella. Subsequently, we intend to expand the HL-PIVOT network and
continue to promote/facilitate collaboration and develop projects/initia-
tives in all areas listed in Table 2. It is our hope that a unified voice, pro-
moting HL on a global scale, will greatly move the field forward and
translate to meaningful improvements in HL behaviors and health
outcomes.

In conclusion, the COVID-19 pandemic has caused a dramatic shift in
how individuals live on a global scale. This change has dramatic implica-
tions for lifestyle behaviors (e.g., physical activity and nutrition), of
which we will not understand the true lasting impact for some time.
The COVID-19 pandemic also has the potential for valuable, long lasting
lessons to be learned. Perhaps there is an opportunity to realize that we
have been living in a world of invisible pandemics for some time now,
specifically the obesity, physical inactivity, diabetes and NCD pan-
demics. Simultaneously,we are beginning to appreciate the relationship
between the COVID-19 pandemic and pandemics that have been
existing for years; thosewith obesity, diabetes or one ormoreNCDdiag-
noses who contract SARS-CoV-2 have a significantly higher risk for ad-
verse health events. In this context, increasing HL behaviors across the
lifespan, thereby building human resilience, can protect individuals
fromNCDs aswell as a worsening health trajectory because of a viral in-
fection. Nowmore than ever, HL is of paramount importance. Our hope
is that the HL-PIVOT initiative brings this fact to the forefront and facil-
itates a new global path forward.

Appendix 1. Founding members of the HL-PIVOT Network

Antonio Abbate, MD, PhD, Virginia Commonwealth University, Rich-
mond, Virginia, USA
Gopala Krishna Alaparthi, PhD, PT, University of Sharjah, United
Arab Emirates
Leslie D. Austford, MN, MBA, CMPE, TotalCardiology Research Net-
work, and TotalCardiology™, Calgary, Alberta, Canada
Robert S. Axtell, PhD, Southern Connecticut State University, New
Haven, Connecticut, USA
Abraham Samuel Babu, PhD, PT, Manipal College of Health Profes-
sions, Manipal Academy of Higher Education, Manipal, India Dr.
Simon L. Bacon, PhD, FTOS, FCCS, FABMR, Concordia University
and CIUSSS-NIM, Montreal, Quebec, Canada.
James R. Bagley, PhD, San Francisco State University, San Francisco,
California, USA.
Kathy Berra, MSN, NP-BC, FAANP, FPCNA, FAHA, FAAN, The
LifeCare Company, Redwood City, California and StanfordUniversity,
Menlo Park, California, USA
Jarett D. Berry, MD, UT Southwestern Medical Center, Dallas, TX,
USA
Samantha Bond, MS, University of Illinois at Chicago, Chicago, Illi-
nois, USA
Sandra A Billinger, PhD, University of Kansas Medical Center, Kan-
sas City, Kansas, USA
Audrey Borghi-Silva, PhD, PT, Federal University of Sao Carlos, Sao
Paulo, Brazil
Harry Brar, POWERbreathe International Ltd, Warwickshire, UK
Patrice Brassard, PhD, Université Laval, Québec, Canada
Peter H. Brubaker PhD, Wake Forest University, Winston Salem,
North Carolina, USA
Paolo Brugnoli, CosMed, Inc., Rome, Italy
Marco Brugnoli, CosMed, Inc., Rome, Italy
Tavis S. Campbell, PhD, University of Calgary, Calgary, Alberta,
Canada
Salvatore Carbone, PhD, MS, Virginia Commonwealth University,
Richmond, Virginia, USA
Kalyana Chakravarthy B, PhD, PT, University of Sharjah, United
Arab Emirates Dr. Cabrera-Lazarini, MBA, Monterrey Institute of
Technology, Monterrey, Mexico
Paul J. Chase, PhD, Ohio University, Athens, Ohio, USA
Sundeep Chaudhry, MD, MET-TEST, Roswell, Georgia, USA



Fig 1. Conceptual model for a comprehensive approach to healthy lifestyle promotion, education and interventions.
With permission: Arena, R., 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 Rehabilitation, and American College of Preventive Medicine. Mayo Clin Proc, 2015. 90(8): p. 1082–103.
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JeffreyW Christle, PhD, CEP, Stanford University, Stanford, CA, USA
Andrew J Stewart Coats, Monash University, Melbourne, Australia
and University of Warwick, Coventry, United Kingdom
Naama W. Constantini, MD, DFM, FACSM, Heidi Rothberg Sport
Medicine Center, Shaare Zedek Medical Center, Jerusalem, Israel
Jeff S. Coombes, PhD, University of Queensland, Brisbane, Queens-
land, Australia
Andréa Lúcia Gonçalves da Silva, PhD, PT, University of Santa Cruz
do Sul, Santa Cruz do Sul, Brazil
Luiz Carlos Soares de Carvalho Junior, PhD, PT, Federal University
of Recôncavo of Bahia, Cruz das Almas, Bahia, Brazil
Mildred Vanessa López Cabrera, PhD, Monterrey Institute of Tech-
nology, Monterrey, Mexico
Victor Zuniga Dourado, PhD, PT, Federal University of São Paulo,
Santos, São Paulo, Brazil
Daniela Bassi Dibai, PhD, PT, Ceuma University, São Luís, Brazil
Snehil Dixit, PhD, PT, King Khalid University, Abha, Saudi Arabia
Victor Zuniga Dourado, PhD, PT, Federal University of São Paulo,
Santos, SP, Brazil
Brandon Dykstra, PhD, Taylor University, Upland, Indiana, USA
Patrick Dunn, PhD, American Heart Association and Walden Uni-
versity, Dallas, Texas, USA
Diane Eastabrook, Freelance Journalist, Chicago, Illinois, USA
Barry A. Franklin, PhD, BeaumontHealth, Royal Oak,Michigan, USA
Sherry L. Grace, PhD, York University & University Health Network,
Toronto, Canada and International Council of Cardiovascular Preven-
tion and Rehabilitation, Markham, Ontario, Canada
Gregory J. Grosicki, PhD, Georgia Southern University (Armstrong
Campus), Savannah, Georgia, USA
Solange Guizilini, PhD, PT, Federal University of Sao Paulo, Sao
Paulo, Brazil.
Grenita Hall, PhD, University of Illinois at Chicago, Chicago, Illinois,
USA
MatthewP. Harber, PhD, Ball StateUniversity,Muncie, Indiana, USA
Erik Hayes, PhD, Taylor University, Upland, Indiana, USA
Samuel. A. E. Headley, PhD, FACSM, Springfield College, Springfield,
Massachusetts, USA
John P. Heybach, PhD, Altus Academy, Chicago, Illinois, USA
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Andrew P. Hills, PhD, University of Tasmania, Tasmania, Australia
AnneEHollandPhD, PT, MonashUniversity andAlfredHealth,Mel-
bourne, Australia
Panniyammakal Jeemon, Ph.D, MPH, FESC, Sree Chitra Tirunal In-
stitute for Medical Sciences and Technology, Trivandrum, Kerala,
India
RichardA Josephson,MS,MD, CaseWestern Reserve University and
University Hospitals of Cleveland, Cleveland, Ohio, USA
Leonard A. Kaminsky, PhD, Ball State University, Muncie, Indiana,
USA
Bradley Kendall, PhD, CSCS, Taylor University, Upland, Indiana, USA
Aditya Khetan, MD, McMaster University, Hamilton, Ontario,
Canada
Peter Kokkinos, PhD, Rutgers University, New Brunswick, NJ, and
Veterans Affairs Medical Center Washington, DC, USA
Deepika R. Laddu, PhD, University of Illinois at Chicago, Chicago, Il-
linois, USA
Jari Laukkanen, MD, PhD, Institute of Clinical Medicine, University
of Eastern Finland, Kuopio, Finland, Dr. Lavoie, Ph.D., FCPA,
FABMR, University of Quebec at Montreal, Montreal, Quebec,
Canada
Gregory D. Lewis, MD, Massachusetts General Hospital, Boston,
Massachusetts, USA
Andrew T. Lovering, PhD, University of Oregon, Eugene, Oregon,
USA
Sara Maldonado-Martín, PhD, Department of Physical Education
and Sports, University of the Basque Country (UPV/EHU), Basque
Country, Spain
SusanMarzolini, RKin, PhD, KITE Research Institute, Toronto Reha-
bilitation and University Health Network, Cardiovascular Prevention
and Rehabilitation Program, Toronto, Canada
Norman Morris, PhD, PT, Griffith University and Metro North Hos-
pital and Health Service, The Prince Charles Hospital, Queensland,
Australia
JonathanMyers, PhD, VA PaloAlto Health Care Systemand Stanford
University, Palo Alto, California, USA
Jagat Narula, MD, PhD, Mount Sinai Heart, New York, New York,
USA
Javaid Nauman, PhD, United Arab Emirates University, Al-Ain, UAE.
Norwegian University of Science and Technology, Trondheim,
Norway
Josef Niebauer, MD, PhD, MBA, Institute of Sports Medicine, Pre-
vention and Rehabilitation, Paracelsus Medical University, Salzburg,
Austria
James H. O'Keefe, MD, University of Missouri, Kansas City, Kansas,
USA
Silvia Lizett Olivares Olivars, PhD, Monterrey Institute of Technol-
ogy, Monterrey, Mexico
Francisco B. Ortega, PhD, University of Granada, Granada, Spain and
Karolinska Institute, Stockholm, Sweden
Cemal Ozemek, PhD, University of Illinois at Chicago, Chicago, Illi-
nois, USA
Ambarish Pandey, MD, MSCS, University of Texas Southwestern
Medical Center
Dallas, Texas, USA
James E. Peterman, PhD, Ball State University, Muncie, Indiana, USA
Shane A. Phillips, PhD, PT, University of Illinois at Chicago, Chicago,
Illinois, USA
Dejana Popovic, MD, PhD, Clinic for Cardiology, Clinical Center of
Serbia, University of Belgrade, Belgrade, Serbia
Axel Pressler, MD, PhD, FESC, Private Center of Sports Cardiology &
Prevention, Munich, Germany
Nicolaas P. Pronk, PhD, MA, HealthPartners Institute, Bloomington,
Minnesota, and Harvard TH Chan School of Public Health, Boston,
Massachusetts, USA
Chathuranga Ranasinghe MBBS, D.Sp.Med, PhD, Faculty of Medi-
cine, University of Colombo, Colombo, Sri LankaMollie Rose, BS, Uni-
versity of Illinois at Chicago, Chicago, Illinois, USA
Robert Ross, PhD, RKin, Queen's University, Kingston, Ontario,
Canada
Michel Silva Reis, PhD, PT, Federal University of Rio de Janeiro, Rio
de Janeiro, Brazil
Fabrizio Ricci, MD, PhD, FEACVI, G.d'Annunzio University, Chieti,
Italy
Daniel S. Rubin, M.D., M.S., University of Chicago, Chicago, Illinois,
USA
Ahmad Sabbahi, PT, PhD, University of Illinois at Chicago, Chicago,
Illinois, USA and Cairo University, Giza, Egypt
Patrick Savage, MS, University of Vermont Medical Center, Cardiac
Rehabilitation Program, South Burlington, Vermont, USA
Richard Severin, PT, DPT, CCS, University of Illinois at Chicago, Chi-
cago, Illinois and Baylor University, Waco, Texas, USA
Dorthe Stensvold, PhD, Norwegian University of Science and Tech-
nology, Trondheim, Norway
Lindsey Strieter, MS, University of Illinois at Chicago, Chicago, Illi-
nois, USA
Xing Guo Sun, MD, Beijing Fuwai Hospital National Center for Car-
diovascular Diseases, Beijing, China
Renata Trimer, PhD, PT, University of Santa Cruz do Sul, Santa Cruz
do Sul, Brazil
Jean-Luc Vachiery, MD, Cliniques Universitaires de Bruxelles-
Hôpital, Brussels, Belgium
Laurie P. Whitsel, PhD, Ligonier, Pennsylvania, USA
Mark A. Williams, PhD, Creighton University, Omaha, Nebraska,
USA
Ulrik Wisløff, PhD, Norwegian University of Science and Technol-
ogy, Trondheim, Norway, and School of Human Movement and Nu-
trition Science, University of Queensland, Queensland, Australia.
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