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ABSTRACT

The environmental factors of most cardiovascular and metabolic disorders in people exposed to
hydrocarbon pollution are examined in this comprehensive study. The growing worldwide burden of
disease linked to environmental variables, especially air pollution, serves as the impetus for the study.
Growing urbanisation increases exposure to contaminants like hydrocarbons, especially PAHS,
particularly in developing nations. A considerable fraction of deaths globally from cardiovascular
disease (CVD) are associated with this exposure. The search strategy employed was PRISMA
Extension for Scoping Reviews guidelines applied for selection procedures and presentation of the
results. The main Search strategy for this review was the identification and use of Electronic search
machines. We searched PubMed, SCOPUS, Google Scholar, MEDLINE, ISI Web of Science
(Science Citation Index), Africa Wide Information, African Index Medicus (AIM), and AFROLIB
databases for published studies on environmental pollution, and e-Library, as well as determinants of
cardiovascular and metabolic diseases among persons exposed to pollution and more specifically
hydrocarbon pollution. The review complies with the PRISMA Extension for Scoping Reviews
criteria and searches numerous databases thoroughly for research up to January 31, 2023. The result
reveals that a total of 820 publications were identified: PubMed, n = 7; Scopus, n = 3; Google Scholar,
n=780; MEDLINE, n=5; ISI Web of Science (Science Citation Index),n=3; Africa Wide Information,
n=2; African Index Medicus (AIM),n=3 and AFROLIB Web of Science, n = 9; eLIBRARY.RU, n =
8; After removing duplicates (n = 470), 350 articles were evaluated by title, resulting in eliminating
of 210 of them. Abstracts of the remaining articles were analyzed, and 121 papers were excluded. The
full text of 19 articles were assessed by two authors: the main author and a second author. This study
is anticipated to provide light on the silent public health problem that is air pollution and its connection
to metabolic and cardiovascular disorders. Particularly in emerging nations with high levels of
hydrocarbon pollution, the findings will be extremely important for shaping public health policies and
interventions.
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INTRODUCTION

Based on concerted studies, ‘Environmental Burden of Disease in European Countries’ project report,
has shown that particulate matter air pollution especially those exposed to hydrocarbons pollution ,
together with other pollutions such as traffic noise pollution, contribute to .75% of the encumbrance
of disease attributable to environmental factors.(Heninen et al 2014). Due to increasing urbanization,
people are more exposed simultaneously to these factors to a higher degree, and this is most likely
able to further intensify the disease conditions in future, particularly in developing countries in which
Nigeria is one . Presently, 17 megacities in Asia rank among the top 30 cities in terms of premature
cardiovascular mortality and account for 7% of the global burden of disease attributable to outdoor air
pollution (with specific note on hydrocarbons) alone (Levelevald et al., 2015). Above twenty percent
of all cardiovascular disease (CVD) deaths are caused by air pollution, especially those with
hydrocarbon contents. More than three million deaths every year, and these figures will continue to
rise unless the global community takes bold steps to reduce them. Nine out of ten people worldwide
breathe polluted air, which disproportionately affects those living in low-resource settings. Based on
this, the World Heart Federation (WHF) is dedicated to reducing the impact of air pollution on people’s
health and has made this a priority area of its global advocacy efforts. According to studies carried out
in October 2018, World Health Organization (WHQO) Director-General Dr Tedros Adhanom
Ghebreyesus made headlines in and around the world by asserting that “No one, rich or poor, can
escape air pollution, claiming it is a silent public health emergency” (Taylor and Corringthon 2018).
According to a statement, together with the prominence of the first ever WHO Global Conference on
Air Pollution and Health that it was published to promote, and render the issue ‘silent’ no more.
Overnight, air pollution was propelled to the top of the global public health agenda. For three days, a
diverse and high-level group of Member State representatives, major city mayors, non-governmental
organizations, and academics presented the latest findings linking air pollution and ill health effects
such as cardiovascular diseases as well as metabolic disease (WHO, 2018). While there has been a
marked surge of attention in recent years, the health impacts of air pollution have been observed,
measured, and to some extent mitigated for centuries, but not much is been said about the
environmental determinants of cardiovascular and metabolic diseases among persons exposed to
hydrocarbon pollution, especially in developing cites in low and middle income countries such as
Nigeria and more specifically Port Harcourt with high hydrocarbon emission from different sources.

Objective:

The objective of this systematic review is to outline the environmental determinants of cardiovascular
and metabolic diseases among persons exposed to hydrocarbon pollution, with the view to proffer
interventions that can be carried out with minimal cost and personnel implications.
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WHAT ARE THE SOURCES

OF AIR POLLUTION?

Outdoor air pollution affects urban and rural areas and is caused by multiple fa
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Fig 1. Sources of Air Pollution
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MATERIALS AND METHOD

Search Strategy

PRISMA Extension for Scoping Reviews guidelines (Tricco et al., 2018) were applied for selection
procedures and presentation of the results. The main Search strategy for this review was the
identification and use of electronic searches machines. We searched PubMed, SCOPUS, Google
Scholar, MEDLINE, ISI Web of Science (Science Citation Index), Africa Wide Information, African
Index Medicus (AIM), and AFROLIB databases for published studies on environmental pollution,
and eL.irary, as well as determinants of cardiovascular and metabolic diseases among persons exposed
to pollution and more specifically hydrocarbon pollution. The search included studies up to January
to the 31% 2023. This search was conducted using a predefined comprehensive and sensitive search
strategy combining relevant terms with names of countries in Africa and the globe to obtain the
maximum possible number of studies.

Record Screening

Duplicates were removed manually. The remaining titles and abstracts were entered into Microsoft
Excel as a table for the selection process. Full-text papers were evaluated.

Selection

The publication was considered eligible if it contained information on:

(1) Environmental pollution.

(ii) Air pollution

(iii) Determinants of cardiovascular and metabolic diseases among persons exposed to pollution.

(iii) General pollution which include hydrocarbons.
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Data Extraction
Information on study was extracted by the author into an Excel spreadsheet. The second author cross
checked the data extracted from each publication.

RESULTS

Publication selection

Altogether, 820 publications were identified: PubMed, n = 7; Scopus, n = 3; Google Scholar, n= 780;
MEDLINE, n=5; ISl Web of Science (Science Citation Index),n=3; Africa Wide Information, n=2
;African Index Medicus (AIM),n=3 and AFROLIB Web of Science, n = 9; eLIBRARY.RU, n = §;
After removing duplicates (n = 470), 350 articles were evaluated by title, resulting in eliminating of
210 of them. Abstracts of the remaining articles were analyzed, and 121 papers were excluded. The
full text of 19 articles were assessed by two authors the main author and a second author. With no
conflicts, and consultations with the last second author (A.M.G). After this assessment, 19 articles
were selected for the final qualitative synthesis.

Fig 2. Typical Hydrocarbon Pollution
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(Figure 3).
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Environmental air pollution can be made up of complex mixture of thousands of particulate and
gaseous components. Roughly 98% of the pollutant mass is directly characterized by gases or vapour-
phase compounds such as CO, non-methane hydrocarbons or volatile organic carbons (VOCs), NO2,
NO, O3, and SO 2, all of which can have independent and potentially synergistic or antagonistic
effects. Particulate matter (PM) is broadly categorized based on its aerodynamic diameter: ,<10 pum
(thoracic particles (PM1o)), <2.5 um (fine particles (PM 25)), ,< 0.1 um (UFP), and between <2.5 and
10 pm (coarse (PM25-10)). Prior European, American, and World Health Organization(WHO) air
pollution statements have reviewed the size fractions, chemical constituents, and the main gaseous air
pollutants and their impact on health.(Brooks et al., 2010;WHO, 2005; Newhby et al., 2015).

Fig 2 — An Oil Polluted Environment

Prolonged exposure to environmental air pollution and cardiac arrhythmias

There seems to be an unknown relationship between air pollution and cardiac arrhythmias as
researchers are still investigating. Bases on studies on some papers and reports, there seems to be
conflicting results depending on the study design, the strength of statistical relationships between the
investigated air pollutants, the levels of air pollutants at which a harmful health effect is observed, and
definition of outcomes. According to research carried out by , Tsai et al., (2009) a description of a
significant positive relationship between a single pollutant model of long-term exposure to nitrogen
dioxide, ozone, and particulate matter which also include hydrocarbons, regardless of air temperature
and emergency room visits for arrhythmias in inhabitants of a subtropical city in Taiwan. For a two-
pollutant model, the results were significant for ozone and nitrogen dioxide. Invetigations on the
results of another cohort study, the Danish diet cancer and health study involving 57,053 participants
aged 50-64 years also showed a pro-arrhythmic effect of long exposure to nitrogen dioxide and
nitrogen oxides and higher risk of atrial fibrillation (Monrad et al., 2017) but this study did not specify
hydrocarbons. Some investigators suggested that nitrogen dioxide is a surrogate for P M2 5 rather than
exerting a causal direct effect on the heart (Billionnet et al., 2012). Other investigators have indicated
positive associations between long-term exposure to P M2 and increased risk of supraventricular
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arrhythmias. Another study which included a nationwide cohort study of 432,587 population from the
Korean National Health Insurance Service National Sample Cohort also reported a link between
prolonged exposure to air pollution and atrial fibrillation. A 10-ug/m3 increase of P M 25 was
associated with a 17.9% increase in the risk of atrial fibrillation (p < 0.001). in this studies effects
were more profound in men, obese individuals, participants aged > 60 years, and those with previous
cardiovascular issues such as myocardial infarction (Kim et al., 2019). Shin, in a cohort study of
5,071,956 subjects aged 35-85 years conducted in Canada, also established that long- term exposure
to PM 25 was positively associated with the incidence of atrial fibrillation even at very low levels (Shin
et al., 2019). On the other hand, Kwon et al. (2019) revealed no significant evidence for a connection
between environmental air pollution and cardiac arrhythmias in long-term exposure. A recent analysis
of a prospective cohort of 4,105 subjects aged 4576 at baseline, including 52.5% of women, from the
Heinz Nixdorf Recall study conducted in Germany revealed that exposure to traffic-specific
particulate matter which includes hydrocarbons, had a more potent effect on the risk of stroke than
industry-specific PM 2.5 during 14 years follow-up (hazard ratio, 2.53; 95% confidence interval, 1.07—
5.97 and hazard ratio, 1.27; 95% confidence interval, 1.03-1.56, respectively, per 1 pg/m3 increase)
(Rodins et al., 2020). This study included numerous confounders, which improves its quality.

Heart failure and the Effect of chronic exposure to environmental air pollution,

Researches investigating environmental pollution as it relates cardiovascular disease in their
reports/studies showed a positive relationship of prolonged exposure to particulate matter and selected
gaseous pollutants with the risk of death or hospitalization from heart failure. This give a general
consensus that the pathomechanisms underlying heart failure worsening associated with exposure to
air pollution have not been fully illuminated. Furthermore, studies have also shown that there is a
possibility that chemical pollutants irritate the lower airways, consequently enhancing pulmonary
vasoconstriction and increasing right ventricular diastolic filling pressures. This on the other hand, can
result in pressure surplus, which may be central to the deterioration of heart failure. Apart from this
, When selected pollutants enter the bloodstream, they can escalate peripheral vascular resistance and
blood pressure, thus leading to increased cardiac afterload, prothrombotic state, and secondary
hypoxia. All of these pathomechanisms can contribute to the exacerbation of heart failure. The
relationship between long-term exposure to environmental air pollution and heart failure has been
confirmed in several, mostly cohort, studies. In a large cohort of 836,557 patients aged 4089 years
and registered in general practices in England, researcher Atkinson et al., (2013) found a positive
correlation between air pollutant exposure and incidence of heart failure. After adjusting for
confounders, a 3ug/m?® increase in coarse particulate matter and a 10.7 pg/m?® increase in nitrogen
dioxide resulted in a hazard ratio for heart failure of 1.06 (95% confidence interval, 1.01-1.11). Of
note, the study follow-up was 5 years, and the mean 1 year average concentrations of coarse particulate
matter and nitrogen dioxide were 19.7 and 22.5 pg/m?®, respectively (Atkinson et al., 2013). The
association between long-term exposure to ultrafine particulate matter and nitrogen dioxide and an
increased incidence of heart failure was also reported in another cohort study by Bai et al., (2019a).
The authors found that each interquartile range increase in exposure to ultrafine particulate matter,
nitrogen dioxide was related to an increased incidence of heart failure (hazard ratio, 1.03; 95%
confidence interval, 1.02-1.05 and hazard ratio, 1.04; 95% confidence interval, 1.03-1.06,
respectively). Danesh Yazdi et al., (2019), in a large cohort of 11,084,660 subjects from the USA aged
65 years or older, showed that chronic exposure to PM 25 and ozone led to a higher rate of
hospitalizations for exacerbation of pre- existing heart failure.
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Associations between chronic environmental air pollution and cardiovascular diseases in the era
of COVID-19

The words, Severe acute respiratory syndrome coronavirus 2 (SARS- CoV-2) first appeared in
December 2019 in Wuhan, China, before it spread worldwide within 2—-3 months, causing the COVID-
19 pandemic, the largest pandemic ever recorded since 1918 (Chen et al., 2021; Dutta et al., 2021;
Han et al,. 2020; Khan et al. ,2021; Parczewski and Ciechanowicz 2021; Stawinski and Lewicka
2020). Data from the World Health Organization (WHO) indicate that as of December 27, 2021, nearly
280 million COVID-19 cases and above 5 million COVID-19 deaths have been documented globally
(WHO 2021a). There has been reports that both indoor and outdoor air pollution increase the risk of
SARS-CoV-2 infection and its cardiovascular complications (Ali and Islam2020) while this was on
the one hand, on the other hand, there seemed to be evidence that preventive measures to reduce the
spread of SARS-CoV-2 can be a source of environmental pollution, including air pollution, and have
adverse health effects (Akter et al.,, 2021; Ufnalska and Lichtfouse 2021). The SARS-CoV-2
transmission can either occur via direct, or indirect, or by close contact with infected individuals,
through infected secretions including saliva and respiratory secretions or their respiratory droplets (>
5-10 um in diameter) that are brought out when an infected patient sneezes, coughs, talks, or sings
(WHO 2021b). Even though some previous disagreement occurred (WHO 2021b; Chen et al., 2021,
Wang Q et al., 2021), airborne transmission has recently been confirmed as a most likely route of
COVID-19 transmission. It has also been established that environmental air pollution could play an
important role in the airborne transmission of SARS-CoV-2 (Ali et al., 2020). Works by Setti et al.,
have provided the initial confirmation that SARS-CoV-2 RNA can be present on outdoor particulate
matter under some conditions of atmospheric or environmental stability and at elevated coarse
particulate matter levels (Setti et al., 2020). In some countries, the presence of SARS- CoV-2 in the
air was directly correlated with the presence of high particulate matter concentrations, which resulted
in increased mortality (Dutta et al., 2021). Although studies on the association between prolonged
exposure to PM 25 and COVID-19 infections as well as COVID-19-related deaths have been limited
and their results was inconsistent, it has been shown that PM 25 exposure weakens host defenses and,
more specifically, alters macrophage function, which accelerates respiratory infection by SARS-CoV-
2 (U.S. EPA. 2021).

Arterial disease
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The impact of environmental air pollution on cardiovascular disease and the role of the global
CVD community

World Heart Federation led the January 2021 publication of a Joint Opinion with the American College
of Cardiology, American Heart Association, and the European Society of Cardiology: Taking a Stand
Against Air Pollution — The Impact on Cardiovascular Disease (Breuer,2021). This initiative was
based on the fact that while the impacts of air pollution on respiratory diseases is widely recognized,
50% of the estimated 6.7 million deaths attributable to air pollution in 2019 are due to cardiovascular
diseases, and globally more than 20% of cardiovascular disease deaths were attributable to air
pollution, with a disproportionate burden borne by low- and middle-income countries (WHO, 2018).

Metabolic effect of environmental air pollution

Just over the last decade most researchers have focused their efforts on finding the links between air
pollution and risk factors, with proofs to date indicating a link between exposure and enhancement of
risk factors such as hypertension and type 2 diabetes mellitus. Quite a number of panel studies
worldwide have also demonstrated a link between ambient levels of PM 25, black carbon alongside
other hydrocarbons, and other traffic-related pollutants with an increase in blood pressure occurring
within hours to days, (Brook et al., 2009; Mordukhovich et al., 2009;Baccerelli et al., 2011).
Following a large cohort of non-hypertensive individuals, every 10-mg/m? increase of PM 25 was
linked with an odds ratio of 1.13 for the development of hypertension,(Chen et al., 2014). The
outcome estimates for hypertension tended to be higher with traffic-related air pollutants such as
hydrocarbons, was shown by several studies on the relationship between black carbon/hydrocarbons,
as a marker of anthropogenic air pollution, and blood pressure, as well as other measures such as NO>
after adjusting for noise and concomitant medications (10-mg/m? increase in NO; levels was linked
with 1.34 mmHg (95% CI: 0.14, 2.55) higher systolic blood pressure). (Foraster et al., 2014) A
Controlled contact studies have confirmed an effect of acute exposure to diesel exhaust and a rapid
surge in blood pressure within a few hours, (Cossellman et al., 2012) Comparable, environmental air
pollution has been associated with insulin resistance, diabetes, and obesity. Following a meta-analysis
of cohort studies involving a total of 2 371 907 participants and 21 095 incident cases of T2DM, the
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comparative risk for diabetes surged by 39% per 10mg/m?® of PM 25.(Wang et al., 2014). In another
very recent meta-analysis that involved 13 studies, PM 25 and NO> increased risk of diabetes with HR
of 1.10 (95% CI: 1.02, 1.18) and 1.08 (95% CI: 1.00, 1.17) per 10 mg/m3 increase in PM 25 and NOg,
respectively,(Eze et al., 2015). Also an increased incidence of insulin resistance and obesity among
children, gave a pointer to possible future development of diabetes, has also been shown, but whether
diabetes may represent a central mechanism for the increased long-term CV mortality associated with
air pollution remains unclear, (Pope et al., 2015)

The social and environmental determinants of cardiometabolic Disease.

Nutrition

Recently, the increase in cardiometabolic disease has been strongly correlated with the rises in obesity.
In a study that included subjects in Africa, found that the age-standardized mean body mass index
(BMI) increased from 21.9 to 24.9 in women and from 21 to 23 in men, also a positive association
was observed between BMI and diabetes prevalence in 1980 and 2014. (NCD RisC, 2017) it has
also been recently discovered that most of the BMI increases are predominantly in rural areas. Data
has also shown that between 1975 and 2016,there was an increase of between 3% to 11% in the
global prevalence of obesity among 100 men while among women the increase was between, (NCD
RisC, 2017) this shows different patterns of change through different world regions. This rise in
obesity also varies between countries in association with socio-economic status and gender (Jacks et
al., 2019) It is noteworthy, that the increase in obesity is not just focused on adults, but has also
increased among children and adolescents on a global scale, from below 1% in 1975 to between 6-
8% in 2016,(NCD RisC, 2017).

Air pollution

A major key source of metabolic load in most countries is environmental air pollution. This
contributes to adult morbidity and mortality through the manifestation of  chronic obstructive
pulmonary disease (COPD), stroke and ischaemic heart disease, which also manifests in young
children as acute lower respiratory infections, (Munnicci& Franchini, 2017)thereby undermining
metabolic capacity in early life. Already, environmental air pollution is submitted to account for 19%
of all cardiovascular deaths and 21% of all stroke deaths worldwide,( Schraufnagel 2019) and 87% of
this burden occurs in low and middle income countries (LMICs), concentrated in particular in sub-
Saharan Africa ( of which Nigeria is found), as well as south and east Asia which are also densely
populated,(WHO,2016). Burning biomass for household fuel has long been a key source of air
pollution in LMICs, (Bonjour 2013; GDB 2017) and more recently there has been rapid increases in
the volume of vehicle traffic in many cities which are an additional burden on human health and in
urban areas where road vehicle emissions including hydrocarbons are further concentrated, (Grote et
al., 2016; Quadrelli &Peterson 2007; Takeshita 2011; WHO, 2005). Based on reports by the
International Energy Agency, transport accounted for one quarter of total global CO2 emissions in
2016, a level 71% higher than in 1990.86. The highest absolute increase was in road transport, and
while the Americas historically had the highest transport emission levels of all regions, and this has
continued over recent years, Asia is quickly closing the gap with annual growth rates in emissions
five times larger than the Americas(IEA,2023). Importantly, urban planning in LMICs has lagged
behind the rapidly rising traffic volumes,(Kenny et al., 2011; Wang et al., 2019 ), and the typical
vehicles in LMICs are more polluting than those in high income countries (HICs),(WHO,2018). it
has been increasingly postulated and acknowledged that environmental air pollution damages almost
every organ in the body, and is for example linked with dementia ,heart disease, and diabetes
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morbidity and mortality,(Schraufnagel et al., 2019) environmental air pollution also shows a dose-
response association with ill-health, but beyond that, those already affected by NCDs are also more
susceptible to the harmful effects of air pollution, (UNDESA,2010) obviously, exposure to air
pollution lies largely outside individuals control and represents a nonspecific toxic environment
(UNDESA, 2014).

Urbanization

One of the most important demographic shifts worldwide during the past century is Urbanization.
More than half of the world's population today resides in urban areas, representing more than the
world’s total population in 1960, (UNDESA, 2010). Between 2015 and 2030 to come the world will
add 1.1 billion new city dwellers, growing the global urban population by a unit of 28 per cent, from
4.0 billion to 5.1 billion ( UNDESA2015; UNDESA2014). Additionally, the majority of projected
urban population growth will be in Africa and Asia, followed by the Latin America and the Caribbean
region( UNDESA2015; UNDESA2014). Inside cities in LMICs, the majority of individuals
simultaneously experience economic, political, housing, and ecological vulnerability(Simone,
2018).Given the large number of individuals residing in urban areas, these vulnerabilities translate
into the majority of the population being exposed to an environment that directly impacts their risk of
cardiometabolic disease and furthermore, within this environment there is inequitable access to
opportunities for healthy eating, active living and unpolluted environments; an inequity that exists
both within countries and compared to the same context within HICs. The historical contexts
adjoining which cities in LMICs have developed have influenced the vulnerabilities that persist, and
continue to influence the nature of urbanisation in LMICs and hence the risk of cardiometabolic
disease development. First, the urban centres of many cities in Africa, Asia and Latin America are
entrenched in colonial legacies of sociopolitical segregation that manifest today as some form of
three-dimensional inequalities that become evident in terms of proximity to aspects of the city that
are meant to confer an urban advantage, e.g. infrastructure and amenities, and are therefore closely
connected to health inequities(Cook, 1986). Second, accidental and improper growth in LMIC, with
cities that are rapidly growing, creates opportunities to live but with little or no opportunities for
employment, coupled with high rates of poverty, resulting in an urban form overwhelmingly
characterized by conditions of informality, for example, 62% of urban dwellers live in slum conditions
in Africa,( UN-Habitat , 2015). Finally, the population pyramids of LMICs focuses on a distortion in
urban versus rural populations with an accumulative proportion of adolescents and young people
found staying in cities, exposed to environments that are not conducive to health-promoting behavior
such as environmental air pollution.

Commercial determinants of health

Cardio metabolic diseases has an etiology that is complex and influenced by different individual,
social, environmental and private sector determinants,(Knai et al 2018). The recent amplified risks of
developing most of the major cardio metabolic diseases are related with the production, marketing,
and consumption of commercially produced products, food and drinks such as those containing sugar,
salt and trans-fats, alcohol as well as tobacco.

DISCUSSION

The review has found that environmental determinants of cardiometabolic disease among people
exposed to air pollution with hydrocarbon contents or pollutants has not been well researched into
especially in Africa. Secondly the review has also placed a demand on strategies that can directly
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address these conditions especially in low and middle income countries (LMICs) that have high rate
or poverty and very few health equipment in heavily populated regions for fast and easy detection.
This study has also shown that the more developed a region is the higher the prevalence level of
cardiometabolic diseases probably due to intense pollution of the environment. This review has also
shown that despite the outlining of beautiful policies that can ameliorate this situation and reduce the
pollution levels in many countries, most of the countries especially in sub Saharan Africa do not have
key players and partners to effect implementation of these policies. While considering relevant
strategies, principal ideas must be placed side by side interventions. Stakeholders, as well as Partners,
must come together and accept that environmental air pollution is a major environmental risk factor
for cardiovascular and metabolic diseases and should be addressed as appropriate by professionals.
There is need for policy brief on environmental air pollution and cardiovascular as well as metabolic
diseases, disseminating the WHO capacity-building module on air pollution that will ensure that
mitigating the health impacts of air pollution is prominent on the global health, development,
environmental, and general political agendas. This can easily be achieved by ensuring visible
contributions in high-level international fora, such as UNGA and COP, which has the ability to drive
dialogue on air pollution as a public health priority in addition to an environmental one, and
highlighting fiscal policies as a powerful solution to reduce air pollution. Therefore, there is a need
also for interventions that can be carried out on each disease state, viz: cardiovascular and metabolic
interventions

Interventions
One major intervention for hydrocarbon specific pollution is remediation which can take many forms
ranging from chemical, bioremediation and mechanical remediation.

IMPROVE DOMESTIC,

INDUSTRY AND
MUNICIPAL WASTE C . S B aan
INVEST e A A ST WASTE INCINERATION,
ENERGY-EFFICIENT = T FOREST FIRES AND
POWER GENERATION. e

This Photo b

Cardiovascular interventions

Major interventions can come in various ways and could involve health education and awareness
creation through mass media, mobile phones as well as information, communication and education
materials, Van et al., 2016;Daivadanan et al 2018, workshops trainings and lectures ,Nishtar et al.,
2007;Jafaar et al., 2009; lifestyle changes and counseling Ayakrishnan et al., 2006; Ramachandran et
al., 2013; other interventions could include: environmental and structural changes in policies,
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infrastructure or institution of restrictions Kelishadi et al., 2011;Azizi et al., 2013; Anthony et al.,
2015. The intervention can be delivered by healthcare workers, community health workers, peers and
volunteers, local leaders and resource persons, and researchers and experts, Huang et al., 2011.

Metabolic intervention

For the metabolic intervention, it is important to consider that the major aim is to help the heart to be
more healthy even in the face of heavy environmental pollution. Heart-healthy eating should be the
first intervention which may include the DASH (Dietary Approaches to Stop Hypertension) eating
plan. A heart-healthy eating plan includes fruits, vegetables, and whole grains in adequate quantity
and limits saturated fats, sodium (salt), added sugars, and alcohol. Secondly, Overweight and obesity
can make the heart work harder. If overweight is observed, aiming at losing just 3% to 5% of current
weight can help manage some risk factors, such as high blood cholesterol and diabetes, that can raise
the risk of heart disease. Regular physical activity can help manage risk factors for heart disease such
as high blood cholesterol, high blood pressure, and overweight and obesity. Before starting any
exercise program, understanding that the e is no one cap fits all, is needful hence a professional should
be consulted. Finally management of stress, relaxing and getting enough good quality sleep (about 7-
9 hours of sleep) over time can help reduce physical and mental health problems,
(https://www.nhlbi.nih.gov/health)

CONCLUSION

Persons exposed to hydrocarbon pollution, have the tendencies of death due to cardiometabolic
diseases within about five years if not properly managed, the rate and frequency of exposure
determines the extent of the disease among the population, but this can be reversed if the necessary
actions and interventions are carried out with the appropriate professionals interplay to ensure
maximum health outcome. No doubt, early detection stands out as the marker for timely intervention.
Disease-specific interventions are the best in the management of people exposed to hydrocarbon
pollution. Similarly, Studies offering data on air pollution, environmental pollution, and the risk
factors for cardiovascular and metabolic disorders in individuals exposed to pollution—especially
hydrocarbons—are included in the selection criteria. The review also examines how environmental air
pollution contributes to heart failure and cardiac arrhythmias over an extended period, as well as its
significance during the COVID-19 pandemic. The results of this assessment will help groups like the
World Heart Federation, which are committed to lessening the negative effects of air pollution on
health, in their global lobbying activities. Concerning hydrocarbon pollution in particular, this study
is anticipated to provide light on the silent public health problem that is air pollution and its connection
to metabolic and cardiovascular disorders. Particularly in emerging nations with high levels of
hydrocarbon pollution, the findings will be extremely important for shaping public health policies and
interventions.
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