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Evidence in Context
• Cardiovascular diseases increasingly affect
young adults, notably rising in those under
40. • Poor diets, inactivity, smoking, and
stress are major contributing factors. • Stress
and mental health significantly impact
cardiovascular risks. • Obesity and metabolic
syndrome are prominent emerging risk
factors. • Urgent comprehensive public health
strategies and preventive measures are
needed to address this trend.
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Abstract
Background: Traditionally, cardiovascular diseases have been associated
with older age groups. However, recent observations indicate a shift, with a
growing number of young individuals experiencing heart attacks. This study
sought to explore the various factors contributing to this alarming trend and
to understand the underlying causes.

Methods: A comprehensive review of available evidence was conducted to
examine the factors contributing to the rise in heart attacks among the
youth. The study delved into genetic predispositions, lifestyle choices,
socioeconomic factors, and healthcare infrastructure. The research also
considered the complex interplay of these factors and how they collectively
influence heart health in younger populations.

Results: The review revealed a concerning global trend of increasing heart
attacks among younger individuals. Several factors were identified as
contributors to this trend. Genetics played a role, but lifestyle choices,
including sedentary habits, unhealthy diets, and tobacco use, were significant
contributors. Socioeconomic factors and disparities in healthcare
infrastructure further exacerbated the issue. The study also highlighted the
importance of understanding the interplay between these factors, as they
often compound the risks associated with each other.

Conclusions: The rising incidence of heart attacks among the youth is a
pressing global health concern. While genetics play a role, modifiable lifestyle
factors are significant contributors. Addressing these factors, understanding
their interplay, and implementing multifaceted approaches are crucial to
tackling this issue effectively. The study underscores the need for
comprehensive strategies, including public health campaigns, policy changes,
and targeted interventions, to reverse this alarming trend.
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Introduction
Recent years have seen an alarming rise in the incidence of cardiovascular diseases (CVDs) among
the youth [1-3]. Once considered a condition predominantly affecting the elderly, this shocking rise
in fatalities among the younger population demands immediate attention and investigation.
Understanding the increasing number of heart attacks among young people is crucial for public
health. By unraveling the underlying causes, we can develop targeted interventions, raise
awareness, and promote preventive measures to mitigate the impact on public health and ensure
the well-being of future generations.

According to the American College of Cardiology, heart attacks in people under 40 years of age
have increased by 2% each year over the past decade [4]. Furthermore, a study conducted by the
American Heart Association revealed a 30% increase in heart attacks among adults aged 35-54
years [4]. These statistics underscore the urgent need to address this growing health issue among
the younger population. A study reported a 45% increase in heart attacks among individuals aged
35-54 years between 1995 and 2014 [5]. A systematic review and meta-analysis revealed the
declining age of onset for coronary artery disease (CAD) in Iran by comparing the prevalence of
premature CAD (PCAD) risk factors in patients versus healthy individuals [2]. Data from various
databases up to October 2017 revealed that risk factors like dysglycaemia, family history, altered
lipid profile, smoking, and uncontrolled blood pressure were linked with PCAD [2]. Additionally,
PCAD is associated with decreased high-density lipoprotein cholesterol and increased triglyceride.
The study underscores the importance of these risk factors in the early onset of CAD among young
Iranian adults [2]. In 2017, the NCD burden in India was studied using metrics like DALYs, YLL, and
YLD [6]. The research showed that NCDs account for 16,939 DALYs per 100,000 people [6]. While
most patients consulted doctors in the private setup, there was a notable heterogeneity in
healthcare utilization, disease burden, and healthcare expenditure. Karnataka witnessed the
greatest DALY rate, Chandigarh the highest out-of-pocket expenses, and Arunachal Pradesh the
highest catastrophic health expenditure. The data underscores the need for enhanced NCD
management in economically challenged Indian states [6]. These statistics underline the concerning
trend of heart attacks affecting younger individuals, emphasizing the urgency for further research
and preventive measures to address this public health challenge.

As per the report “India: Health of the Nation's States”- The India State-Level Disease Burden
Initiative in 2017 by the Indian Council of Medical Research (ICMR), it is estimated that mortality
attributed to Non-Communicable Diseases (NCDs) has risen from 37.9% in 1990 to 61.8% in 2016.
The major NCDs are CVDs, cancers, chronic respiratory diseases (CRDs) and diabetes which share
four behavioral risk factors –unhealthy diet, lack of physical activity, and use of tobacco and
alcohol. Mortality due to heart attacks has stayed in the range of 25,000-30,000 in the last four
years, according to data on "Accidental Deaths & Suicides in India" (ADSI) compiled by the National
Crime Records Bureau (NCRB).

Traditionally, heart attacks have been associated with older adults due to several reasons. First, age
is linked with CVDs. As individuals age, their arteries tend to become narrower and less flexible,
increasing the likelihood of plaque build-up and the risk of a heart attack. Secondly, older adults
often have longer exposure to other risk factors such as hypertension, dyslipidaemia, and
hyperglycaemia, which can contribute to the development of heart disease over time. Moreover,
lifestyle factors such as sedentary habits, unhealthy diets, and tobacco use tend to accumulate over
the years, increasing the risk of heart disease among older adults.

The perception that heart attacks primarily affect older adults has been reinforced by public health
campaigns and medical education that have primarily focused on this age group. As a result,
symptoms of heart attacks may be overlooked or misinterpreted in younger individuals, leading to
delayed medical intervention. However, the rising incidence of heart attacks among younger people
challenges this traditional perception and highlights the need for increased awareness, prevention,
and timely medical attention for all age groups. A comprehensive investigation into the factors
underlying heart attacks in younger populations is vital to improve prevention, early detection, and
treatment strategies, ultimately safeguarding the cardiovascular health of younger individuals and
the overall well-being of our society.
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Lifestyle factors
Lifestyle factors play a significant role in the rising prevalence of heart attacks among young people
[5]. A sedentary lifestyle and the lack of physical activity have become all too common in today's
society. With the rise of technology and sedentary occupations, young individuals spend prolonged
periods sitting and engaging in minimal physical activity [5]. This lack of exercise contributes to
weight gain, obesity, hypertension, and dyslipidaemia, all of which are risk factors for heart
disease. Encouraging regular physical activity, promoting active lifestyles, and creating
opportunities for exercise are essential in combatting this issue and reducing the incidence of heart
attacks among the younger population.

Unhealthy diets and the widespread consumption of processed foods have also emerged as major
contributors to this alarming trend [5]. The prevalence of fast food, sugary beverages, and high-
calorie snacks has led to a rise in obesity rates and unfavorable lipid profiles, both of which are
associated with an elevated risk of heart disease. A catena of research has attempted to study the
plausible linkage between fried foods and several malignant and cardiometabolic diseases.
Prolonged reheating of oils at extreme temperatures predisposes to several chemical changes
leading to oxidization. These poor dietary choices, coupled with sedentary lifestyles and lack of
physical activity, create a perfect storm for cardiovascular problems. Addressing these lifestyle
factors through education, promoting nutritious diets, and encouraging regular exercise is crucial to
mitigating the impact of heart attacks among the younger population [7-9].

Smoking, alcohol consumption, and substance abuse significantly contribute to the increased risk of
heart attacks. Smoking tobacco damages blood vessels, reduces oxygen supply, and accelerates
the development of atherosclerosis. It also increases blood clotting, heightening the chances of
heart attacks. Similarly, excessive alcohol intake raises blood pressure, disrupts heart rhythm, and
weakens the heart muscle, leading to cardiac events. Substance abuse, including illicit drugs like
cocaine or methamphetamines, can cause coronary artery spasms, irregular heart rhythms, and
sudden cardiac arrest. Understanding and addressing these modifiable risk factors is crucial in
preventing heart attacks, emphasizing the importance of smoking cessation, moderate alcohol
consumption, and drug abuse prevention strategies [8,10,11].

Stress and mental health
Young individuals today face unprecedented levels of stress and pressure, which can contribute to
an increased risk of heart attacks [12]. Academic demands, career uncertainties, financial
pressures, and the constant presence of social media create a perfect storm for heightened stress
levels. Further, the advent of corporate culture and growing competition in all fields has severely
disturbed the work-life balance adversely affecting mental health. Chronic stress has been linked to
various pathological changes, including raised blood pressure, inflammation, and impaired
cardiovascular function. Moreover, the rising prevalence of mental health issues like anxiety and
depression, can further exacerbate the risk. It is imperative to address the rising levels of stress
and prioritize mental health support to mitigate the adverse effects on cardiovascular health among
young individuals.

Prolonged stress triggers the release of stress hormones, elevating blood pressure, and increasing
the workload on the heart. Chronic stress has been linked to unhealthy coping mechanisms such as
overeating, smoking, and sedentary behavior, further exacerbating the risk of heart attacks.
Additionally, stress can contribute to the development of inflammation, arterial plaque formation,
and the disruption of normal heart rhythms, all of which can increase the likelihood of
cardiovascular diseases including CAD and Sudden Cardiac Death. Recognizing and addressing
mental health issues is imperative not only for psychological well-being but also for promoting
cardiometabolic health and lowering the chances of cardiometabolic diseases. Figure 1 depicts
various risk factors for heart attack among young people.
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Figure 1: Key factors contributing to heart attacks among young people

Emerging risk factors
Investigating the influence of obesity and metabolic syndrome on the rising incidence of
cardiovascular diseases among young people is crucial. The rising prevalence of obesity, often
accompanied by metabolic syndrome, poses a significant risk to cardiovascular health. These
conditions contribute to the development of atherosclerosis, high blood pressure, and insulin
resistance, all of which increase the likelihood of heart attacks. Moreover, young individuals with
obesity and metabolic syndrome may experience an early onset of cardiovascular disease, leading
to severe consequences later in life. Further, recent times have also seen a rising incidence of other
lifestyle diseases, like Diabetes Mellitus - which by affecting vascular and lipid health can be
independent factors for increasing the risk of cardiovascular diseases. By understanding and
addressing these factors, including promoting healthy weight management and lifestyle changes,
we can potentially reduce heart attack rates among the younger population and improve their long-
term cardiovascular health outcomes.

Sleep deprivation and irregular sleep patterns have a significant impact on cardiovascular health.
Studies have shown that an impaired sleep cycle is associated with an increased risk of developing
heart disease, including heart attacks. Sleep deprivation disrupts key physiological processes, such
as blood pressure regulation, glucose metabolism, and inflammation control, all of which play
crucial roles in maintaining cardiovascular health. Moreover, irregular sleep patterns, such as shift
work or frequent changes in sleep schedules, can disrupt the body's internal clock and lead to
circadian rhythm disturbances, further compromising cardiovascular function. Addressing sleep
disorders, promoting healthy sleep habits, and prioritizing sufficient and consistent sleep are
essential for preserving heart health in individuals, particularly the younger population.

The role of environmental factors, including air pollution and exposure to toxins, in the
development of cardiovascular diseases is an important area of exploration [13]. Numerous studies
have shown this link, especially with fine particulate matter and nitrogen dioxide, with higher
chances of heart attacks, stroke, and other cardiovascular conditions. These pollutants can trigger
inflammation, oxidative stress, and the formation of atherosclerotic plaques, contributing to the
development and progression of heart disease. Additionally, exposure to environmental toxins like
heavy metals, pesticides, and industrial chemicals has been associated with adverse cardiovascular
effects. Understanding and mitigating the impact of these environmental factors is crucial for
promoting heart health and developing effective public health policies.
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There have been many incidents in recent years of fairly healthy, active, young people succumbing
in gyms etc. That may need some exploration.

What can be done?
Increase awareness: Emphasizing the importance of educating young individuals about heart
health is paramount. By equipping them with knowledge and awareness, we empower them to
make informed lifestyle choices that promote cardiovascular well-being. Educating young people
about the risk factors associated with heart disease, such as unhealthy diets, physical inactivity,
smoking, and stress, can help them adopt healthier habits from an early age. Teaching them about
the importance of regular exercise, balanced nutrition, stress management, and the early
recognition of symptoms can significantly reduce their risk of developing heart disease. By investing
in heart health education, we empower young individuals to take charge of their well-being and
build a foundation for lifelong cardiovascular health.

Role of health care-givers: Healthcare providers play a crucial role in identifying and addressing
risk factors among young patients susceptible to heart attacks. Through routine check-ups and
screenings, providers can assess key indicators such as blood pressure, cholesterol levels, and body
mass index. They can also evaluate lifestyle choices, including physical activity, diet, and tobacco or
substance use. By identifying these risk factors early on, healthcare providers can educate young
patients about the importance of adopting healthy habits and provide personalized guidance for risk
reduction. Moreover, they can offer targeted interventions, such as medication or referral to
specialists, if necessary. Empowering healthcare providers to prioritize cardiovascular health in
young patients can lead to improved outcomes and help stem the tide of heart attacks in this
vulnerable population.

Role of policymakers: It is imperative to advocate for the implementation of policies and
programs that promote healthy lifestyles among young people. Such initiatives can play a crucial
role in reducing the incidence of heart attacks in this population. By focusing on preventive
measures, such as promoting physical activity, encouraging a nutritious diet, and discouraging
smoking and substance abuse, we can empower young individuals to adopt healthier habits.
Additionally, educational campaigns and school-based interventions can raise awareness about the
importance of cardiovascular health and provide young people with the knowledge and tools to
make informed choices. By prioritizing and investing in these policies and programs, we can create
a supportive environment that fosters a generation of heart-healthy individuals.

Preventive clinic: The concept of health prevention is very poorly understood in the community
and even among health workers, there is no emphasis on prevention through lifestyle changes
during health visits. While in Western countries dedicated preventive clinics are there to focus on
preventive aspects of health care. A common man does not know where to consult for such issues
even wishes. Now there is an urgent need to establish dedicated Preventive Clinics at various levels
of the health care system to promote health and prevent disease thus disease-free population.

Role of government: Smoking and air pollution are major contributors to increased incidence of
myocardial infarction in young adults. Policies targeting decreasing smoking and minimize air
pollution should be made and implemented strictly.

The increasing number of heart attacks among young people demands our immediate attention and
action. We have explored the evidence and key factors contributing to this concerning trend. It is
clear that heart attacks are no longer solely confined to older adults, and young individuals are
facing a growing risk. We have highlighted the importance of understanding the factors behind this
shift in demographics, which include lifestyle choices, stress, mental health, emerging risk factors,
and environmental influences. Recognizing these factors allows us to develop targeted interventions
and preventive measures to address the rising rates of heart attacks among the younger
population.

It is crucial to reiterate the urgency of the situation. The statistics and evidence presented in this
article should serve as a wake-up call to individuals, communities, and policymakers. We cannot
afford to ignore the increasing burden of heart disease in the younger generation. Individuals must
prioritize their heart health by adopting healthy lifestyles, involving the domains of physical activity,
dietary modifications, and abstinence from smoking and alcoholism. Society
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Needs to foster an environment that supports heart-healthy choices, providing access to nutritious
food, safe recreational spaces, and stress management resources.

Policymakers have a vital role to play as well. They must allocate resources for research, awareness
campaigns, and preventive healthcare initiatives specifically tailored to young individuals.
Furthermore, policies should promote healthier environments, such as reducing air pollution and
implementing regulations to encourage healthier food options in schools and public places.
Addressing the rising rates of heart attacks among young people requires a comprehensive and
collaborative approach. By prioritizing heart health, taking proactive steps, and working together,
we can make significant strides in preventing heart disease in the younger population and securing
a healthier future for all.

Setting up a public health management cadre & promoting a multidisciplinary research approach
with the use of artificial intelligence in the seamless delivery of healthcare services through the
public and a viable private sector is the key to a future model healthcare system.

Supporting information
None

Ethical Considerations
None

Acknowledgments
None

Funding
This research received no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors.

Author contribution statement
Neelam Dahiya: Conceptualization (lead); writing – original draft (lead); formal analysis (lead);
writing – review and editing (equal); Yashendra Sethi: conceptualization, Software (lead); writing
– review and editing (equal). Vineet Rajagopal: Methodology (lead); writing – review and editing
(equal); Anil Kumar Choudhary: Conceptualization (supporting); Writing – original draft
(supporting); Writing – review and editing (equal); Sourabh Agstam: Conceptualization
(supporting); Writing – original draft (supporting); Writing – review and editing (equal).

All authors attest they meet the ICMJE criteria for authorship and gave final approval for
submission.

Data availability statement
Data included in article/supp. material/referenced in article.

Additional information
No additional information is available for this paper.

Declaration of competing interest
The authors declared no potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

References

Sethi Y et al., (2023): Why young people dying of heart attacks

The Evi 2023:01(01)6



1. Finocchiaro G, Radaelli D, D’Errico S, Papadakis M, Behr ER, Sharma S et al. Sudden Cardiac
Death Among Adolescents in the United Kingdom. J Am Coll Cardiol. 2023;81(11):1007-17
[Crossref][PubMed][Google Scholar]

2. Poorzand H, Tsarouhas K, Hozhabrossadati SA, Khorrampazhouh N, Bondarsahebi Y, Bacopoulou
F et al. Risk factors of premature coronary artery disease in Iran: A systematic review and meta-
analysis. Eur J Clin Invest. 2019;49(7):e13124 [Crossref][PubMed][Google Scholar]

3. Saadatagah S, Varughese MG, Nambi V. Coronary Artery Disease Risk Prediction in Young Adults:
How Can We Overcome the Dominant Effect of Age? Curr Atheroscler Rep. 2023;25(6):257-65.
[Crossref][PubMed][Google Scholar]

4. Napoli N. Heart Attacks Increasingly Common in Young Adults. The American College of
Cardiology 2019. Available from: (accessed June 10, 2023) [Article][Crossref][PubMed][Google
Scholar]

5. Tsao CW, Aday AW, Almarzooq ZI, Alonso A, Beaton AZ, Bittencourt MS et al. Heart Disease and
Stroke Statistics—2022 Update: A Report From the American Heart Association. Circulation.
2022;145(8):e153-e639 [Crossref][PubMed][Google Scholar]

6. Menon GR, Yadav J, John D. Burden of non-communicable diseases and its associated economic
costs in India. Soc Sci Humanit Open. 2022;5(1):100256 [Crossref][PubMed][Google Scholar]

7. Alsaeed AH, Hersi A, Kashour T, Zubaid M, Al Suwaidi J, Amin H, et al. Characteristics and
predictors of out-of-hospital cardiac arrest in young adults hospitalized with acute coronary
syndrome: A retrospective cohort study of 30,000 patients in the Gulf region. PLoS One.
2023;18(5):e0286084 [Crossref][PubMed][Google Scholar]

8. Haider KH, Alshoabi SA, Alharbi IA, Gameraddin M, Abdulaal OM, Gareeballah A, et al. Clinical
presentation and angiographic findings of acute myocardial infarction in young adults in Jazan
region. BMC Cardiovasc Disord. 2023;23(1):302 [Crossref][PubMed][Google Scholar]

9. Simon TG, Roelstraete B, Alkhouri N, Hagstrom H, Sundstrom J, Ludvigsson JF. Cardiovascular
disease risk in paediatric and young adult non-alcoholic fatty liver disease. Gut. 2023;72(3):573-80
[Crossref][PubMed][Google Scholar]

10. Habib MA, Ahamed F, Hasan MA, Kabir MR, Karim MR, Ahmed NF. Study on Myocardial
Infarction in Young Adults: Risk Factor Analysis. Mymensingh Med J. 2023;32(3):778-86 [Crossref]
[PubMed][Google Scholar]

11. Nagata JM, Vittinghoff E, Gabriel KP, Rana JS, Garber AK, Moran AE, et al. Physical activity from
young adulthood to middle age and premature cardiovascular disease events: a 30-year
population-based cohort study. Int J Behav Nutr Phys Act. 2022;19(1):123 [Crossref][PubMed]
[Google Scholar]

12. Akosile W, Tiyatiye B, Colquhoun D, Young R. Management of depression in patients with
coronary artery disease: A systematic review. Asian J Psychiatr. 2023;83:103534 [Crossref]
[PubMed][Google Scholar]

13. Feng Y-T, Lang C-F, Chen C, Harry Asena M, Fang Y, Zhang R-D, et al. Association between air
pollution exposure and coronary heart disease hospitalization in a humid sub-tropical region of
China: A time-series study. Front Public Health. 2023;10 [Crossref][PubMed][Google Scholar]

Disclaimer / Publisher’s Note

The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of Journals and/or the editor(s). Journals and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods,
instructions or products referred to in the content.

Sethi Y et al., (2023): Why young people dying of heart attacks

The Evi 2023:01(01) 7

https://search.crossref.org/?type-name=Journal+Article&q=Finocchiaro%20G,%20Radaelli%20D,%20D%E2%80%99Errico%20S,%20Papadakis%20M,%20Behr%20ER,%20Sharma%20S%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Finocchiaro%20G,%20Radaelli%20D,%20D%E2%80%99Errico%20S,%20Papadakis%20M,%20Behr%20ER,%20Sharma%20S%20et%20al
https://scholar.google.com/scholar_lookup?title=Finocchiaro%20G,%20Radaelli%20D,%20D%E2%80%99Errico%20S,%20Papadakis%20M,%20Behr%20ER,%20Sharma%20S%20et%20al
https://search.crossref.org/?type-name=Journal+Article&q=Poorzand%20H,%20Tsarouhas%20K,%20Hozhabrossadati%20SA,%20Khorrampazhouh%20N,%20Bondarsahebi%20Y,%20Bacopoulou%20F%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poorzand%20H,%20Tsarouhas%20K,%20Hozhabrossadati%20SA,%20Khorrampazhouh%20N,%20Bondarsahebi%20Y,%20Bacopoulou%20F%20et%20al
https://scholar.google.com/scholar_lookup?title=Poorzand%20H,%20Tsarouhas%20K,%20Hozhabrossadati%20SA,%20Khorrampazhouh%20N,%20Bondarsahebi%20Y,%20Bacopoulou%20F%20et%20al
https://search.crossref.org/?type-name=Journal+Article&q=Saadatagah%20S,%20Varughese%20MG,%20Nambi%20V
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saadatagah%20S,%20Varughese%20MG,%20Nambi%20V
https://scholar.google.com/scholar_lookup?title=Saadatagah%20S,%20Varughese%20MG,%20Nambi%20V
https://www.acc.org/about-acc/press-releases/2019/03/07/08/45/heart-attacks-increasingly-common-in-young-adults
https://search.crossref.org/?type-name=Journal+Article&q=Napoli%20N
https://www.ncbi.nlm.nih.gov/pubmed/?term=Napoli%20N
https://scholar.google.com/scholar_lookup?title=Napoli%20N
https://scholar.google.com/scholar_lookup?title=Napoli%20N
https://search.crossref.org/?type-name=Journal+Article&q=Tsao%20CW,%20Aday%20AW,%20Almarzooq%20ZI,%20Alonso%20A,%20Beaton%20AZ,%20Bittencourt%20MS%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tsao%20CW,%20Aday%20AW,%20Almarzooq%20ZI,%20Alonso%20A,%20Beaton%20AZ,%20Bittencourt%20MS%20et%20al
https://scholar.google.com/scholar_lookup?title=Tsao%20CW,%20Aday%20AW,%20Almarzooq%20ZI,%20Alonso%20A,%20Beaton%20AZ,%20Bittencourt%20MS%20et%20al
https://search.crossref.org/?type-name=Journal+Article&q=Menon%20GR,%20Yadav%20J,%20John%20D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Menon%20GR,%20Yadav%20J,%20John%20D
https://scholar.google.com/scholar_lookup?title=Menon%20GR,%20Yadav%20J,%20John%20D
https://search.crossref.org/?type-name=Journal+Article&q=Alsaeed%20AH,%20Hersi%20A,%20Kashour%20T,%20Zubaid%20M,%20Al%20Suwaidi%20J,%20Amin%20H,%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alsaeed%20AH,%20Hersi%20A,%20Kashour%20T,%20Zubaid%20M,%20Al%20Suwaidi%20J,%20Amin%20H,%20et%20al
https://scholar.google.com/scholar_lookup?title=Alsaeed%20AH,%20Hersi%20A,%20Kashour%20T,%20Zubaid%20M,%20Al%20Suwaidi%20J,%20Amin%20H,%20et%20al
https://search.crossref.org/?type-name=Journal+Article&q=Haider%20KH,%20Alshoabi%20SA,%20Alharbi%20IA,%20Gameraddin%20M,%20Abdulaal%20OM,%20Gareeballah%20A,%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haider%20KH,%20Alshoabi%20SA,%20Alharbi%20IA,%20Gameraddin%20M,%20Abdulaal%20OM,%20Gareeballah%20A,%20et%20al
https://scholar.google.com/scholar_lookup?title=Haider%20KH,%20Alshoabi%20SA,%20Alharbi%20IA,%20Gameraddin%20M,%20Abdulaal%20OM,%20Gareeballah%20A,%20et%20al
https://search.crossref.org/?type-name=Journal+Article&q=Simon%20TG,%20Roelstraete%20B,%20Alkhouri%20N,%20Hagstrom%20H,%20Sundstrom%20J,%20Ludvigsson%20JF
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simon%20TG,%20Roelstraete%20B,%20Alkhouri%20N,%20Hagstrom%20H,%20Sundstrom%20J,%20Ludvigsson%20JF
https://scholar.google.com/scholar_lookup?title=Simon%20TG,%20Roelstraete%20B,%20Alkhouri%20N,%20Hagstrom%20H,%20Sundstrom%20J,%20Ludvigsson%20JF
https://search.crossref.org/?type-name=Journal+Article&q=Habib%20MA,%20Ahamed%20F,%20Hasan%20MA,%20Kabir%20MR,%20Karim%20MR,%20Ahmed%20NF
https://www.ncbi.nlm.nih.gov/pubmed/?term=Habib%20MA,%20Ahamed%20F,%20Hasan%20MA,%20Kabir%20MR,%20Karim%20MR,%20Ahmed%20NF
https://scholar.google.com/scholar_lookup?title=Habib%20MA,%20Ahamed%20F,%20Hasan%20MA,%20Kabir%20MR,%20Karim%20MR,%20Ahmed%20NF
https://search.crossref.org/?type-name=Journal+Article&q=Nagata%20JM,%20Vittinghoff%20E,%20Gabriel%20KP,%20Rana%20JS,%20Garber%20AK,%20Moran%20AE,%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nagata%20JM,%20Vittinghoff%20E,%20Gabriel%20KP,%20Rana%20JS,%20Garber%20AK,%20Moran%20AE,%20et%20al
https://scholar.google.com/scholar_lookup?title=Nagata%20JM,%20Vittinghoff%20E,%20Gabriel%20KP,%20Rana%20JS,%20Garber%20AK,%20Moran%20AE,%20et%20al
https://search.crossref.org/?type-name=Journal+Article&q=Akosile%20W,%20Tiyatiye%20B,%20Colquhoun%20D,%20Young%20R
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akosile%20W,%20Tiyatiye%20B,%20Colquhoun%20D,%20Young%20R
https://scholar.google.com/scholar_lookup?title=Akosile%20W,%20Tiyatiye%20B,%20Colquhoun%20D,%20Young%20R
https://search.crossref.org/?type-name=Journal+Article&q=Feng%20Y-T,%20Lang%20C-F,%20Chen%20C,%20Harry%20Asena%20M,%20Fang%20Y,%20Zhang%20R-D,%20et%20al
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20Y-T,%20Lang%20C-F,%20Chen%20C,%20Harry%20Asena%20M,%20Fang%20Y,%20Zhang%20R-D,%20et%20al
https://scholar.google.com/scholar_lookup?title=Feng%20Y-T,%20Lang%20C-F,%20Chen%20C,%20Harry%20Asena%20M,%20Fang%20Y,%20Zhang%20R-D,%20et%20al

