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ABSTRACT

Cardiovascular disease is a leading cause of preventable morbidity and mortality ameng the adult population worldwide. Initiated as a result of the sad events
associated with the death of the US president from cardiovascular disease, the Framingham Heart Study was initiated and designed to identify the risk factors
and track the natural history of cardiovascular disease. [t also Jocuses on developing and evaluating interventions for preventing and treating cardiovascular

discase

This project is a prospective cohort study of the Framingham population supported by the National Health Act of 1948, A tetal of 5,209 adults were initially
recruited for the study, which has spanned three gencrations since its inception. The researchers imtially acquired and tracked data through medical history,
cardiovascular-focused physical examination, laboratory tests, and follow-up visits. With time, novel methods of trackmg the course of cardiovascular discase,

such as wearable devices, mobile health apps, electronic health records, and biobanks, were introduced.

The study s results revealed that high blood pressure, clevated bloed glicose, high blood cholesierol, smoling, diabetes mellitus, inactivity, overweight or obese,
and specific genetic traits are the majorrisk factors for cardiovascular discase. The study established mierventions to prevent and treat cardiovascular discase,

which have become life-saving measures worldwide.

INTRODUCTION

Cardiovascular discase (CVD) is a spectrum of
conditions allecting the heart and/or blood vessels. These
include coronary artery disease, hypertensive heart disease,
stroke, heart failure, arrhythmias, cardiomyopathy, and
peripheral arterial disease. CVD is the leading cause of
preventable morbidity and mortality among adults worldwidel.
Among efforts aimed at unmasking the risk factors [or
cardiovascular disease in the community, the Fram]ngham
Heart Study (FHS) located in the city of Framingham,
Massachusetts in the United States of America is foundational
and [undamental. Other laudable mitiatives aiming at the
exploration of risk factors [or cardiovascular disease include the
Glabal Burden of Diseases, Injuries, and Risk Factors (GBD)
study launched in 1990 and the Global Burden of Cardiovascular

Diseases Collaboration global extension introduced in 2020.

The sudden decline in health and the death of the 42
President of the United States, President, Franklin D Roosevelt

from heart discase and stroke in 1943 triggered the awareness of

the cardiovascular disease epidemic in the US. By 1948,
President Harry Truman, the Vice-President under Franklin D.
Roosevelt signed into law the National Health Act for the
cstablishment of the National Health Institute with the
mandate to explore the epidemiology of cardiovascular disease
through a community-based study. A seed grant of $500,000
wias allocated [or the take-oll of the study which was eventually
located in Fl‘amingham, Massachusetts, hence the name,

Framingham Heart Study?,

The FHS is a prospective cohort study of the
Framingham population, focusing on investigating and
understanding  the epidemiology and  risk lactors  lor
cardiovascular discase.”? This study was initiated at a time
when the understanding of the cardiovascular disease was
poor.t Most of the revolutionary evaluation concepts,
interventions, and outcomes with regard to cardiovascular

discase Lndﬂy are traceable to the sludy.
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According to the 1948 US Census, the population of
Framingham, Massachusetts was 28,0197 The Framingham
Heart Study began in 1948 with 5209 adult subjects [rom
Framingham, which was about 18.6% ol the town's population

at that time.

Framingham was chosen as the site of the FHS because
it was thought to be a representative sample aof the United
States population at the time. The town is a relatively alfluent
town with a diverse population, and it has a long history ol
public health research especially research in tuberculosis® The
aims and objectives of the FHS are to identify the risk factors for
cardiovascular  disease, track the natural history of
cardiovascular disease, and develop and evaluate interventions
for cardiovascular disease * Since, its inception in 1948, the TS
has had tour principal investigators. The incumbent principal
investigator who assumed duty in 2016 is Dr. Vasan
Ramachandra. Previous principal investigators were Dr.
Thomas "Ray" Dawber (1948-1975), Dr. William Kannel (1975-
1994), and Dr. Jack Jukema (1994-2016).

RESEARCH METHODOLOGY

The Framingham Heart Study 15 a long-term,
prospective cohort study of residents of the city of Framingham,
Massachusetts. The study began in 1948 with 5209 adult
subjects [rom Framingham and is now on its third generation ol
participants. This type of study invelves monitaring a group of
people over a period of time to observe how they develop
cardiovascular disease and also how they respond to certain
interventions.? The participants are a representative sample of
the United States population, and the researchers have
collected a wealth of data on the participants health. The
researchers collect a wealth of data on the participants' health,
including information on their medical history, lifestyle habits,

and genetic information at intervals over a period of time 24

The study has used a variety of methods to track the
health of the participants over the years. The researchers
collected detailed medical histories from the participants,
including information on their past and current medical
conditions, medications, and lifestyle habits. Periodic medical
examinations are conducted on the participants including
measurements of their height, weight, and cardiovascular
examination. The researchers conducted a variety of laboratory

tests on the participants, including blood sugar, blood

cholesterols, urine tests, and electrocardiograms  (ECG).
Imaging tests done for the participants clude; Chest X-rays.
echocardiograms, and magnetic resonance imaging (MRI)
scans. Moreover, the researcher established biobanks lor the

genetic analysis of urine.”

The new methods used for tracking the health status of
the participants  include; wearable devices such as
smartwatches, and fitness devices to track physical activity,
heart rate, and sleep patterns. Mobile health apps are also used
for tracking dietary patterns, weight, and blood pressure.
Plasma level of homocysteine was also explored as a possible

risk factor for cardiovascular disease ®

The researchers also explore the participant’s electronic
health records to track information on their medical visits.
preseriptions, and the result of their investigations. ['HS spans
3 generations of the White population and 2 cohorts comprising
of racial and ethnic minority groups. For health status
monitoring, the researchers conducted [ollow-up visits with the
participants every 2 years for the original cohorts and 4-7 years
lor the offspring, 3rd generation, and omni cohorts. The essence
of follow-up 15 to track individual's health over a period with a

view Lo identifying risk factors [or cardiovascular disease.”

RESULTS AND DISCOVERIES

The Framingham heart stucly has identified a number of
risk lactors lor cardiovascular discase, including high blood
pressure, high cholesterol, smoking, obesity, physical inactivity,
diabetes mellitus, and family history."®1> Through this study,
the Framingham risk score? was developed to predict the risk
ol developing caronary artery disease and also to assist in taking
proactive measures to prevent the occurrence of complications.
Through FHS, risk calculators were developed to predict the
risk of cardiac disease in individuals without symptoms.
Framingham criteria for diagnosis of heart [failuret was
formulated. The major criteria are paroxysmal nocturnal
dyspnoea, neck vein distention, rales,
radiographic cardiomegaly, acute pulmonary edema, S3 gallop,
increased central venous pressure (016 cm H20 at right atrium),
hepatojugular refllux, weight loss »4.5 kg in 5 days in response to
treatment. Minor criteria are bilateral ankle cedema, nocturnal
cough, dyspnoca on ordinary exertion, hepatomegaly, pleural
elfusion, decrease in vital capacity by one-third from maximum
recorded, tachycardia (heart rate>120beats/min). The diagnosis
ol congestive heart lailure is made with a minimum of 2 major

criteria or the presence of 1 major criterion and 2 minor eriteria.

Through the FIS, a risk factor for atrial fibrillation was
developed®. FHS established that age, sex, body-mass index,
systolic blood pressure, treatment [or hypertension, PR interval,
clinically significant cardiac murmur, and heart lailure were
assoctated with inecreased risk of development of atrial
hibrillation. The FHS has identified a number of genes that are
associated with an increased risk of heart disease. These include
Apoiipﬂpmtt‘iu E (APOE), |uw-dcnsiLy 1i1‘mpmtuin (l_m )
receptor, Proprotein  convertase  subtilisin/kexin type 9
(PCSKDY), and C-reactive protein (CRI).® APOL gene codes for
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a protein that helps to transport cholesterol in the blood.
Individuals with certain variants of the APOL gene are at an
increased risk of developing cardiovascular disease. The LDL
receptor helps to remove IDL cholesterol from the blood
People with mutations in the ILDL receptor gene are at an
inereased risk of developing heart disease. PCSKY helps to
break down the LDL receptor. People with mutations in the
PCSKY gene have lower levels of LDL cholesterol and are av a
lower risk of developing heart disease. The study [acilitated the
development of lifestyle changes to prevent heart disease. ' I'HS
also Study has shown that medications, such as statins and
blood pressure medications, can help to prevent complications
and treat heart disease. These findings have helped to improve

the treatment ol cardiovascular disease 13

CONCLUSION

In conclusion, the FHS is an exemplary multigencrational
community research with great and positive impact, not only on
the Framingham community but also on millions of people
worldwide The study established interventions to prevent and
treat cardiovascular disease and these have become life-saving

measures across the globe.

REFERENCES

1. Vadupanathan M, Mensah GA, Turco [V, Fuster V, Roth
GA. The Global Burden ol Cardiovascular Diseases and
Risk: A Compass for Future Health. Journal of the
American 2022 Dec

20.80(25):2361-71.

College of Cardiology.

[

Tsao CW, Vasan RS. Cohort Profile: The Framingham
Heart Study (FIS): Overview ol milestones in
cardiovascular epidemiology. International Journal of
l;pidcmioiogy. 2015:44(6):1800-13.

Mahmood SS, Levy D, Vasan RS, Wang TJ. The

(=]

Framingham THeart Study and the Epidemiology of
cardiovascular disease: a historical perspective. Lancet.

2014:383:999-1008.

4. Kannel WB. Contribution of the Framingham Study o
preventive cardiology. Journal of the American College

of Cardiology. 1950;15:206-11.

i

Dawber TR, Meadors GF, Moore Jr FE. Epidemiological
approaches to heart disease: the Framingham Study,
American Journal of Public Health and the Nations

Health. 1951 Mar41(3):279-86

6. Levy D, Brink 5. A change of heart: How the people of

Framingham. Massachusetts, Helped Unravel the

=~

10.

14,

17.

Mysteries of Carchovascular Disease: First Vintage

Books. 2008,

Oppenheimer GM. Framingham heart study: the first 20
vears. Progress in cardiovascular diseases. 2010 Jul

1:53(1):55-61.

Sundstréin |, Sullivan L, D'Agostino RB, Jacgues PF,
Selhub [, Rosenberg IH, Wilson PW, Levy D, Vasan RS.
Plasma homouysteine, hypertension incidence, and
bload pressure tracking: the Framingham Heart Study.

Hypertension. 2003 Dec 1:42(6):1100-5.

Andersson C, Nayor M, Tsao CW, Levy D, Vasan RS.

Framingham heart study: JACC focus seminar, 1/8.

Journal of the American College of Cardiology. 2021 Jun

1;77(21):2680-92.

Cybulska B, Klosiewicz-Latoszek L. Landmark studies

in coronary heart disease epidemiology. The
Framingham Heart Study after 70 years and the Seven
Countries Study alter 60 years. Kardiologia Polska

(Polish Heart Journal). 2019;77(2):173-80.

Long MT, Fox CS. The Framingham Heart Study—67
years of discovery in metabolic disease. Nature Reviews

Endocrinology. 2016 Mar,12(3):177-83.7.

. Andersson C, Johnson AD, Benjamin L], Levy D, Vasan

RS. 70-year legacy of the Framingham Heart Study.
Nature Reviews Cardiology. 2019 Nov;16(11):687-98.

. Hemann BA, Bimson W, Taylor A], The Framingham

Risk Score: an appraisal of its benelits and limitations.
American Heart Hospital Journal. 2007 Feb;3(2)91-6.
Mahmood S8, Wang T]. The epidemiology of congestive

heart failure: the Framingham Heart Study perspective.

Global heart. 2013 Mar 3:8(1):77.

. Schnabel RB, Sullivan LM, Levy D, Pencina M], Massaro
JM, D' Agostino RB, Newton-Cheh C, Yamamoto JF,

Magnani JW, Tadros TM, Kannel WB. Development af
a risk score for atrial fibrillation (Framingham Heart
Study): a community-based cohort study. The Lancet.
2009 Feb 28;373(9665):739-45.

. Govindaraju DR, Cupples LA, Kannel WB, O'Donnell

CJ. Atwood LD, D'Agostine Sr RB. Fox CS, Larson M,
Levy D, Murabito ], Vasan RS. Genetics of the
Framingham heart study population. Advances in
genetics. 2008 Jan 1:62:33-63,

Sytkowski PA, Kannel WB, D' Agostino RB. Changes in
risk factors and the decline in mortality from
cardiovascular disease: the Framingham Heart Study.
Medicine, 1990 Jun

New England Journal of

7:322(23)1635-41.

J. Ifemed | vol 27| issue 112023
ill:l.'p:';:_/,—”i["cmrdjcmln
lfemed Journal of Medicine
May be reproduced with permussion and acknowledgement
Copynght © 2022 Obaferm Awolowo University Medical Students” Association. All rights reserved.

NCDs JOURNAL / 70



18. Franklin 55, Wong NID. Hypertension and
cardiovascular  disease:  contributions  of  the
Framingham Heart Study. Global heart. 2013 Mar
1:8(1)49-57.

All Comrespondence should be forvarded to the Editor-in-Chief, Ifemed
Jeurmnal Club

Hemedjc@gmail.com

J. Ifemed | vol 27| issue 112023
il(l.'ps;_//ifcmtdjcmm
lfemed Journal of Medicine
May be reproduced with permussion and acknowledgement
Copyright © 2023 Obafermi Awolowo University Medical Students” Association., All rights reserved. NCDs JOURNAL / 71



