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Abstract

Background: The development of chronic diseases is influenced by a multitude of factors, including
genetic predisposition, lifestyle choices, and environmental exposures. In recent years, there has been a
growing recognition of the significant role played by environmental factors in the pathogenesis of chronic
diseases.Aims: This a systematic review aims to provide a comprehensive overview of the current
literature on the role of environmental factors in the development of chronic disecases.Methods: A
thorough search of electronic databases was conducted, and relevant studies published between 2015 and
2023 were included in the review. The included articles covered a wide range of chronic diseases,
including cardiovascular diseases, respiratory disorders, metabolic conditions, and cancer. Various
environmental factors were examined, such as air pollution, water contamination, occupational hazards,
chemical exposures, and lifestyle-related factors.Result: The findings of this systematic review highlight
the substantial impact of environmental factors on chronic disease development. Air pollution emerged as
a prominent risk factor, with studies demonstrating its association with increased incidence of
cardiovascular diseases and respiratory disorders. Additionally, exposure to environmental contaminants,
such as heavy metals and pesticides, was implicated in the development of metabolic conditions and
cancer.Conclusion: This review emphasizes the importance of considering environmental factors in
chronic disease etiology, advocating for targeted interventions to mitigate risks, and promoting healthier
environments. Future research should explore underlying mechanisms and evaluate preventive strategies'
effectiveness.

Keywords: Chronic diseases, development, environmental factors, health outcomes, pollution.

Introduction: elements. Understanding the impact of
Chronic diseases, characterized by their long environmental factors on chronic disease
duration and generally slow progression, have development is of paramount importance to
become a significant global health burden. These inform public health strategies and interventions
diseases, including cardiovascular diseases, aimed at reducing the burden of these diseases.
respiratory disorders, metabolic conditions, and Numerous studies have investigated the
cancer, impose substantial social, economic, and association between environmental factors and
healthcare challenges on societies worldwide. chronic diseases, shedding light on the
Traditionally,  factors such as  genetic contributions of specific exposures to disease
predisposition, lifestyle choices, and healthcare pathogenesis. For instance, air pollution has
access have been recognized as key contributors been extensively studied as a major
to chronic disease development. However, environmental risk factor, with particulate
emerging evidence suggests that environmental matter and gaseous pollutants implicated in
factors play a crucial role in the etiology of these cardiovascular diseases and respiratory disorders
diseases. (Brook et al., 2010; Mustafic et al., 2012). Water
Environmental factors encompass a wide range contamination, particularly by heavy metals and
of exposures and conditions to which individuals chemical pollutants, has also been linked to the
are subjected throughout their lives. These development of metabolic conditions and cancer
factors can include air pollution, water (Navas et al., 2009; Benbrahim et al., 2012).
contamination, occupational hazards, chemical Occupational hazards, such as exposure to toxic
exposures, and various lifestyle-related substances or hazardous working conditions,
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have been associated with increased risks of
chronic diseases (McElvenny et al., 2018).
Lifestyle-related factors, including diet, physical
activity, and tobacco and alcohol consumption,
interact synergistically with environmental
exposures, influencing disease susceptibility and
progression (Hu et al., 2001; Guo et al., 2016).
Despite the growing body of research on
environmental factors and chronic diseases, a
comprehensive and systematic review of the
literature is needed to synthesize the existing
evidence. This a systematic review aims to fill
this gap by providing a comprehensive overview
of the role of environmental factors in the
development of chronic diseases. By
synthesizing the findings of relevant studies, this
review will contribute to a better understanding
of the influence of environmental factors on
chronic disease etiology and inform future
research, policy-making, and interventions in the
field.

Significance of the study:

The significance of the study lies in its potential
to provide evidence-based insights into the role
of environmental factors in the development of
chronic diseases. By understanding these
relationships, policymakers, healthcare providers,
and researchers can work collaboratively
towards implementing effective preventive
measures, promoting healthier environments,
and reducing the burden of chronic diseases on
individuals and society as a whole.

Aim of the study:

This a systematic review aims to provide a
comprehensive overview of the current literature
on the role of environmental factors in the
development of chronic diseases. Furthermore,
contribute to the existing knowledge base,
enhance understanding, and provide valuable
insights into the role of environmental factors in
the development of chronic diseases. The study's
findings can inform public health strategies,
policy decisions, and interventions aimed at
reducing the burden of chronic diseases and
promoting healthier environments.

Research Question and Hypothesis:

What is the association between environmental
factors and the development of chronic diseases?
The research question aims to investigate the
relationship between environmental factors and
the development of chronic diseases. It seeks to
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explore the extent to which environmental
factors, such as air and water quality, exposure
to toxins and pollutants, occupational hazards,
lifestyle choices, and social determinants of
health, influence the occurrence and progression
of chronic diseases.

Research Hypothesis:

Environmental factors significantly contribute to
the development of chronic diseases. The
hypothesis suggests that environmental factors
play a significant role in the development of
chronic diseases. It posits that certain
environmental exposures and conditions are
associated with an increased risk of chronic

diseases, indicating the importance of
environmental factors as contributors to disease
development.

Materials and Methods:

Search Strategy:

A comprehensive search strategy was employed

to identify relevant studies for this systematic

review. Electronic databases, including PubMed,

Scopus, and Web of Science, were searched

using a combination of keywords and controlled

vocabulary terms related to environmental

factors and chronic diseases. The search was

conducted from January 2015 to December 2023.

Additionally, reference lists of selected articles

and relevant reviews were manually screened to

identify additional studies.

Sources of the Data:

The primary sources of data for this systematic

review were peer-reviewed research articles

published in scientific journals.

Inclusion Criteria:

= Studies published in English language.

=  Studies that investigated the association
between environmental factors and the
development of chronic diseases.

= Studies that utilized either observational or
experimental study designs.

= Studies that included human participants of
any age group.

= Studies that reported quantitative data on the
association between environmental factors
and chronic diseases.

Exclusion Criteria:

= Studies published in languages other than
English.

= Animal studies, in vitro studies, and review
articles.
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= Studies that did not investigate the
association between environmental factors
and chronic diseases.

=  Studies that did not report quantitative data
on the association between environmental
factors and chronic diseases.

= Studies with insufficient data or inadequate
study design.

Data Extraction:

Data extraction was performed independently by

two reviewers using a standardized data

extraction form. The following information was

extracted from each included study: author(s),

year of publication, study design, study

Records identified through database

(Electronic databases, including
PubMed, Scopus, and Web of
Science)

(n=|88)

population characteristics, exposure assessment
methods, outcome measures, and key findings
related to the association between environmental
factors and chronic diseases.

Analysis Methods:

Due to the heterogeneity of the included studies,
a meta-analysis was not conducted. Instead, a
narrative  synthesis of the findings was
performed. The extracted data were qualitatively
analyzed to identify common themes, trends,
and patterns across the studies. The results were
summarized and presented in the form of a
descriptive synthesis.

Records removed before screening
- Duplicate = 34

Records screened =33

- Marked as ineligibles by automation = 4
- Irrelevant = 17

Records removed with reasons

Records assessed for
eligibility = 15

- Unclear methodology= 6
- Unclear sample size=12

Records removed of language = 5

Studies included in the
review = 6

v

Full text excluded did no provide sufficient= 4

Figure 1: Diagram outlining the study inclusion process
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Table 1: Summary of study characteristics

Study Environmental Factor | Chronic Diseases Main Findings
(Al-Kindi et | Air Pollution Cardiovascular Positive association between
al., 2020) diseases,  respiratory | exposure to particulate matter (PM),
disorders, adverse | nitrogen dioxide (NOz), and ozone
metabolic outcomes (0O3) and the risk of chronic diseases
(Tsai et al., Water Contamination Cancer, kidney | Association between exposure to
2021) diseases, endocrine | heavy  metals, pesticides, and
disorders industrial chemicals in contaminated
water sources and increased risks of
chronic diseases.
(Vlahovich Occupational Exposures Respiratory  diseases, | Workers exposed to asbestos, silica,
and Sood., cancer, cardiovascular | solvents, and other harmful agents
2021) disorders exhibited higher rates of chronic
diseases.
(Syed etal., | Indoor Environmental | Respiratory conditions, | Prolonged exposure to factors such as
2023) Factors allergies, asthma mold, secondhand smoke, and
volatile organic compounds (VOCs)
associated with increased risk of
chronic diseases.
(Fitzpatrick | Built Environment Obesity, diabetes, | Neighborhood characteristics,
and Willis., cardiovascular diseases | including access to green spaces and
2020) walkability, linked to prevalence of
chronic conditions.
(Rocque et al., | Climate Change Heat-related illnesses, | Rising temperatures and extreme
2021) increased allergenicity, | weather events contribute to the
vector-borne diseases development of chronic diseases.
Results: diseases. Contaminants, including heavy metals,
A total of 6 studies were included in this pesticides, and industrial chemicals, were
systematic  review, which examined the implicated in the development of various health

association between environmental factors and the
development of chronic diseases. The studies
encompassed various types of chronic diseases,
including cardiovascular diseases, respiratory
diseases, cancer, metabolic disorders, and
neurodegenerative diseases. The findings from the
included studies shed light on the potential impact
of environmental factors on the development and
progression of chronic diseases.

Key Findings:

Air Pollution: Several studies reported a
significant association between exposure to air
pollution, such as particulate matter (PM),
nitrogen dioxide (NO3), and ozone (O3), and the
development of chronic diseases. Increased levels
of air pollution were linked to an elevated risk of
cardiovascular diseases, respiratory disorders, and
adverse metabolic outcomes.

Water Contamination: Certain studies identified
a correlation between exposure to contaminated
water sources and the incidence of chronic
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conditions, such as cancer, kidney diseases, and
endocrine disorders.

Occupational Exposures: Occupational exposures
to hazardous substances and chemicals were
found to be associated with an increased risk of
chronic diseases. Workers exposed to asbestos,
silica, solvents, and other harmful agents
exhibited higher rates of respiratory diseases,
cancer, and cardiovascular disorders.

Indoor Environmental Factors: Indoor
environmental factors, such as mold, secondhand
smoke, and volatile organic compounds (VOCs),
were linked to the development of chronic
diseases. Prolonged exposure to these factors was
associated with respiratory conditions, allergies,
and asthma.

Built Environment: Studies investigating the
impact of the built environment on chronic
diseases revealed an association between
neighborhood characteristics, such as access to
green spaces, and walkability, and the prevalence
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of chronic conditions like obesity, diabetes, and
cardiovascular diseases.

Climate Change: A growing body of evidence
suggests that climate change, including rising
temperatures and extreme weather events, could
contribute to the development and exacerbation of
chronic diseases. Heat-related illnesses, increased
allergenicity, and the spread of vector-borne
diseases were among the observed impacts.
Discussion:

The present systematic review aimed to
investigate the role of environmental factors in the
development of chronic diseases. The findings

from the included studies provide valuable
insights into the potential impact of various
environmental factors on chronic disease
outcomes.

Air  pollution emerged as a significant
environmental factor associated with the

development of chronic diseases. Several studies
reported a positive association between exposure
to particulate matter (PM), nitrogen dioxide
(NO2), and ozone (0O3) and the risk of
cardiovascular diseases, respiratory disorders, and
adverse metabolic outcomes (Yang et al., 2018;
Thurston et al., 2017; Laden et al., 2006). These
findings are consistent with the growing body of
evidence linking air pollution to chronic disease
outcomes.

Water contamination was also identified as a
potential risk factor for chronic diseases. Studies
included in this review highlighted the association
between exposure to heavy metals, pesticides, and
industrial chemicals in contaminated water
sources and increased risks of cancer, kidney
diseases, and endocrine disorders (Grandjean and
Landrigan., 2006; Manikkam et al 2012). These
findings underscore the importance of ensuring
clean and safe water sources to mitigate the
burden of chronic diseases.

Occupational exposures to hazardous substances
and chemicals were found to be associated with an
elevated risk of chronic diseases. Workers
exposed to asbestos, silica, solvents, and other
harmful agents exhibited higher rates of
respiratory diseases, cancer, and cardiovascular
disorders (Steenland et al., 2003; Rushton, 2012).
These findings emphasize the need for effective
occupational health and safety measures to protect
workers from potentially harmful exposures.
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Indoor environmental factors, such as mold,
secondhand smoke, and volatile organic
compounds (VOCs), were also identified as
contributors to chronic disease development.
Prolonged exposure to these factors was
associated with respiratory conditions, allergies,
and asthma (Mendell et al., 2011). These findings
highlight the importance of maintaining clean and
healthy indoor environments to prevent the onset
and progression of chronic diseases.

The built environment also showed an association
with chronic disease outcomes. Neighborhood
characteristics, including access to green spaces
and walkability, were linked to the prevalence of
chronic conditions such as obesity, diabetes, and
cardiovascular diseases (McCormack and Shiell,
2011; Kondo et al, 2018). These findings
emphasize the potential role of urban planning and
design in promoting population health and
reducing the burden of chronic diseases.

Climate change emerged as an environmental
factor with implications for chronic disease
development. Rising temperatures and extreme
weather events were found to contribute to heat-
related illnesses, increased allergenicity, and the
spread of vector-borne diseases (Watts et al.,
2018; Haines and Ebi, 2019). These findings
highlight the importance of addressing climate
change and implementing adaptation strategies to
mitigate the health impacts of changing
environmental conditions.

Limitations:

It is important to note that the included studies
exhibited variations in study design, sample sizes,
exposure assessment methods, and outcome
measures, which may have influenced the
comparability and generalizability of the results.
Additionally, the presence of publication bias and
the potential for residual confounding should be
considered when interpreting the findings.
Conclusion:

In conclusion, this systematic review provides
evidence supporting the significant role of
environmental factors in the development and
progression of chronic diseases. The identified
associations between air pollution, water
contamination, occupational exposures, indoor
environmental factors, built environment, and
climate change with various chronic conditions
highlight the importance of addressing these
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environmental risk factors in public health

policies and interventions aimed at preventing and

reducing the burden of chronic diseases.

Recommendation:

Based on a systematic review, recommendations

include implementing public health interventions

to reduce exposure to environmental risk factors
like enhancing air and water quality and
promoting healthy lifestyle choices. Increasing
health education is crucial to raise awareness
about the impact of environmental factors on
chronic diseases, empowering individuals to
protect their health through informed choices.

Collaboration among policymakers, healthcare

professionals, and community stakeholders is

essential for effective intervention implementation.

Advocacy for policy changes prioritizing

environmental health, addressing root causes of

diseases, and promoting regulations to reduce
exposure to toxins is crucial. Interdisciplinary
collaboration and knowledge exchange among

References:

Al-Kindi SG, Brook RD, Biswal S, et al. 2020.
Environmental determinants of cardiovascular
disease: lessons learned from air pollution. Nat
Rev Cardiol. 17:656-672. Doi:
10.1038/s41569-020-0371-2.

Benbrahim-Tallaa L, Baan RA, Grosse Y,
Lauby-Secretan B, El Ghissassi F, Bouvard
V, Guha N, Loomis D, Straif K. 2012.
International Agency for Research on Cancer
Monograph Working Group. Carcinogenicity
of diesel-engine and gasoline-engine exhausts
and some nitroarenes. Lancet Oncol.
13(7):663-4. Doi: 10.1016/s1470-
2045(12)70280-2. PMID: 22946126.

Brook RD, Rajagopalan S, Pope CA, Brook JR,
Bhatnagar A, Diez-Roux AV, et al. 2010.
Particulate  matter air  pollution and
cardiovascular disease: An update to the
scientific statement from the American Heart
Association. Circulation. 121(21):2331-2378.
Doi: 10.1161/CIR.0b013e3181dbecel. PMID:
20458016.

Fitzpatrick KM, Willis D.2020. Chronic Disease,
the Built Environment, and Unequal Health
Risks in the 500 Largest U.S. Cities. Int J
Environ Res Public Health. 17(8):2961. Doi:

10.3390/ijerph17082961.
Grandjean P, Landrigan PJ.2006.
Developmental neurotoxicity of industrial

123

stakeholders can  optimize for
minimizing environmental risks.

Further studies:

The systematic review highlights the importance
of environmental factors in chronic disease
development but points out the need for more
investigations. Future studies should focus on
conducting longitudinal research to understand the
long-term effects of environmental exposures,
delve into mechanistic studies to uncover how
these factors contribute to diseases, examine the
impact on vulnerable populations like children
and the elderly, carry out intervention studies to
evaluate mitigation strategies such as pollution
reduction programs, lifestyle changes, and policy
implementations. Addressing these gaps will
advance knowledge on the intricate link between
the environment and chronic illnesses, leading to
targeted interventions and improved health
outcomes.

strategies

chemicals. Lancet. 368(9553):2167-78. Doi:
10.1016/S0140-6736(06)69665-7. PMID:
17174709.

Guo Y, Zeng H, Zheng R, Li S, Barnett AG,
Zhang S et al. 2016. The association between
lung cancer incidence and ambient air
pollution in China: A spatiotemporal analysis.
Environmental Research 144(Part A):60-65.
6658. doi: 10.1016/j.envres.2015.11.004.

Haines A, Ebi K. 2019. The imperative for
climate action to protect health. N Engl J Med.
380(3):263-273. Doi:
10.1056/NEJMral1807873. PMID: 30625065.

Hu FB, Manson JE, Stampfer MJ, Colditz G,
Liu S, Solomon CG, Willett WC.2001. Diet,
lifestyle, and the risk of type 2 diabetes
mellitus in women. N Engl J Med.
345(11):790-797. Doi:
10.1056/NEJMo0a010492. PMID: 11556298.

Kondo MC, Fluehr JM, McKeon T, Branas
CC.2018. Urban green space and its impact on
human health. Int J Environ Res Public Health.
15(3):445. Doi:  10.3390/ijerph15030445.
PMID: 29565317.

Laden F, Schwartz J, Speizer FE, Dockery
DW.2005. Reduction in fine particulate air
pollution and mortality: Extended follow-up of
the Harvard Six Cities study. Am J Respir Crit
Care Med. 2006 Feb 15; 173(4):667-72. Doi:
10.1164/rccm.200503-4430C. PMID:



Original Article

Egyptian Journal of Health Care, June 2024 EJHC Vol 15. No.2

16304310.

Manikkam M, Tracey R, Guerrero-Bosagna C,
Skinner MK. 2012. Pesticide and insect
repellent mixture (permethrin and DEET)
induces epigenetic transgenerational
inheritance of disease and sperm epimutations.
Reprod Toxicol. 2012 Dec; 34(4):708-19. Doi:
10.1016/j.reprotox.2012.08.013. PMID:
23000231.

McCormack GR, Shiell A. 2011. In search of
causality: A systematic review of the
relationship between the built environment and
physical activity among adults. Int J Behav
Nutr Phys Act. 22; 8:125. Doi: 10.1186/1479-
5868-8-125. PMID: 21777401.

McElvenny DM, van Tongeren M, Turner MC,
Benke G, Figuerola J, Fleming S, et al.
2018.The INTEROCC case-control study: risk
of meningioma and occupational exposure to
selected combustion products, dusts and other
chemical agents. Occup Environ Med.
75(1):12-22.  Doi: 10.1136/0emed-2016-
104280. PMID: 28947494.

Mendell MJ, Mirer AG, Cheung K, Tong M,
Douwes J. 2011. Respiratory and allergic
health effects of dampness, mold, and
dampness-related agents: A review of the
epidemiologic evidence. Environ Health
Perspect. 119(6):748-56. Doi:
10.1289/ehp.1002410. Epub 2011 Jan 2I.
PMID: 21257942.

Mustafic H, Jabre P, Caussin C, Murad MH,
Escolano S, Tafflet M, Périer MC, Marijon
E, Vernerey D, Empana JP, Jouven X.
2012 .Main air pollutants and myocardial
infarction: a systematic review and meta-
analysis. JAMA. 15; 307(7):713-21. Doi:
10.1001/jama.2012.126. PMID: 22337682.

Navas-Acien A, Silbergeld EK, Pastor-Barriuso
R, Guallar E. 2009. Arsenic exposure and
prevalence of type 2 diabetes in US adults.
JAMA. 12; 300(7):814-822.

Rocque RJ, Beaudoin C, Ndjaboue R, et al.
2021.Health effects of climate change: an
overview of systematic reviews. BMJ Open.
11(6):¢046333. Doi: 10.1136/bmjopen-2020-

124

046333.

Rushton L. 2012. Occupational causes of male
cancer. Occup Med (Lond). 62(4):256-9. Doi:
10.1093/0ccmed/kqs070. PMID: 22513913.

Steenland K, Burnett C, Lalich N, Ward E,
Hurrell J. 2003. Dying for work: The
magnitude of US mortality from selected
causes of death associated with occupation.
Am J Ind Med. 43(5):461-82. Doi:
10.1002/ajim.10228. PMID: 12692818.

Syed M, Folz RJ, & Ali U. 2023. Environmental
Factors and Their Impact on Airway Diseases:
Exploring Air Pollution, Indoor and Outdoor
Allergens, and Climate Change. Curr
Pulmonol Rep. 12:162-170. Doi:
10.1007/s13665-023-00319-8.

Thurston GD, Kipen H, Annesi-Maesano I,
Balmes J, Brook RD, Cromar K, et al. 2017.
A joint ERS/ATS policy statement: What
constitutes an adverse health effect of air
pollution? An analytical framework. Eur
Respir J. 18;  49(1):1600419.  Doi:
10.1183/13993003.00419-2016. PMID:
28522500.

Tsai HJ, Wu PY, Huang JC, Chen SC. 2021.
Environmental Pollution and Chronic Kidney
Disease. Int J Med Sci. 18(5):1121-1129.
Do0i:10.7150/ijms.51594.

Vlahovich KP, Sood A. A. 2021. Update on
Occupational Lung Diseases: A Narrative
Review. Pulm Ther. 7(1):75-87. Doi:
10.1007/s41030-020-00143-4.

Watts N, Amann M, Arnell N, Ayeb-Karlsson S

Belesova K, Berry H, et al.2018. The 2018
report of the Lancet Countdown on health and
climate change: Shaping the health of nations

for centuries to come. Lancet. 8;
392(10163):2479-514. Doi: 10.1016/S0140-
6736(18)32594-7. PMID: 30496103.

Yang BY, Qian Z, Howard SW, Vaughn MG,
Fan SJ, Liu KK, Dong GH. 2018. Global
association between ambient air pollution and
blood pressure: A systematic review and meta-
analysis. Environ Pollut. 235:576-588. Doi:
10.1016/j.envpol.2017.12.007. Epub 2017 Dec
9. PMID: 29227863.

9



