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ABSTRACT: Investigate the complex interactions between microbiology and the
psychological effects of environmental factors, climate change, and cancer. Recent scientific
developments have emphasised the important role that microbes play in affecting both the
physical and psychological aspects of human health. In the light of climate change and cancer-
related concerns, the present review aims to clarify the dynamic links between microbial
ecosystems, changing environments, and their combined impact on psychological well-being.
A systematic literature search was conducted on search engines and databases to cover
empirical publications using different keywords and indexes. An additional search was
performed with references in the retrieved articles. Criteria were used to select articles. The
relationship between microbiology and cancer reveals a brand-new range of psychological
ramifications. The human microbiome affects cancer formation and progression by altering
immune responses. As a result, changes in the microbiota caused by climatic and environmental
conditions may affect how people react psychologically to cancer diagnoses and treatments.
Considering how microbial imbalances may affect treatment effectiveness, immunological
function, and general well-being increases the psychological burden of cancer. Climate changes
have an impact on human microbiomes, disease incidence, and soil health via changing
microbial ecosystems. Stress related to climate events impairs immunity, increasing the risk of
infection and cancer. Key components of solutions, include interdisciplinary research,
environmental policies, public health strategies, and healthcare adaption. Participation in the
community and international cooperation can reduce negative effects on health and preserve
microbial and ecological diversity.

Keywords: Microbial communities, Environmental factors, Climate change, Cancer,
Psychological implications.

INTRODUCTION

Complex interactions between the psychological effects of microbes and the environment,
climate change (Shindellet et al., 2021; Rai et al., 2022), and cancer (Schwartz, 2022; Rebeck
& Dantas, 2019) have been confirmed by recent advances in scientific research.
Microorganisms are now recognized as important factors (McGenity et al., 2020) that affect
many aspects of human health (World Health Organization, 2015; Zheng, & Elinav, 2020,
Zelenski, et al., 2023), including mental and physical health resources (Zelenski, et al., 2023).
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Previous studies have investigated other cancer risk factors (Mello et al., 2023), environmental
factors, mental health, and microbes, but few studies have investigated complex interactions
between microbes and the psychological effects of environmental factors (Wiebe et al., 2018;
Neta et al., 2018), climate change (Levy et al., 2017; Shindell, et al., 2021), cancer (Schwartz
et al., 2021). In this systematic review, this paper attempted to review the relevant literature
with the view of providing a multifaceted analysis that underscores the interconnectedness of
various domains and their collective impact on human health and wellbeing. Will there be
dynamic relationships between microbial ecosystems, changing environments, and their
combined effects on psychological well-being?

An extensive review of the literature was performed to investigate the intricate connections that
exist among microbiology, environmental changes, climate change (Wiebe, et. al, 2018; Singh,
etal., 2020; Shindell et al., 2021), and mental health (Zheng, et al., 2020; Zelenski et al., 2023).
Important research findings were compiled and summarised to show the variety of interactions
taking place in this nexus. The immune-modulating effects of the human microbiome on cancer
progression (Schwartz, Rebeck, & Dantas, 2019), the microbial-gut-brain axis, and the possible
psychological consequences of climate-induced alterations in microbial ecosystems have
received particular attention. For this reason, this comprehensive review aims to provide a
dynamic relationship between changing environments (Wiebeet et al., 2018), microbial life
conditions, and their overall impact on mental health (Zheng et al., 2023).

METHODS

A thorough literature search of the following databases up to July 2024 was performed
to identify studies: Google Scholar and Google. The ideas of the nexus of microbiology and
the psychological implications of environment, climate change, and cancer (microbes and
psychology; microbes and cancer; microbes and mental health; microbes and environment;
cancer and psychology; cancer and environment; cancer and mental health; environment and
psychology, environment and mental health; microbes, cancer and psychology; microbes,
cancer and mental health) were covered by a variety of key words and index terms. These
databases also have a filter and Boolean operators. Additional searches were carried out by
verifying the references of the studies that were included. The titles and abstracts were used to
make the initial decision. Next, the full texts of the papers that met the inclusion criteria were
retrieved and assessed. The retrieved articles were restricted to those published in the English
language. Two research assistants independently conducted all searches and screens, and
differences were resolved through conversation.

Subjects Discussed:

Microbiology: Research on human microbiome, microbial ecosystems, and microbial
modifications brought on by environmental influences. Psychological Health: Studies on
immunological function in response to stress, mental health, and the psychological effects of
climate change was also considered. Articles about how ecosystems, microbial populations,
and human health are affected by climate change were accessed in this study. Cancer: Research
on environmental carcinogens, the relationship between stress and cancer risk, and the
microbiome and cancer.

A Double-Blind Peer Reviewed Journal of the Faculty of Social Sciences, Imo State University, Owerri, Nigeria. 1641



African Journal of Social and Behavioural Sciences (AJSBS)
Volume 14, Number 4 (2024) ISSN: 2141-209X

Keywords: Microbiology: "microbial ecosystems,” "human microbiome,” "microbial
diversity,” "microbial changes." Psychological Health: "psychological impact,” "climate
change stress,” "mental health,” "immune function." Climate Change: "climate change effects,"
"environmental changes,” "global warming and health." Cancer: "microbiome and cancer,"”
"cancer risk," "environmental carcinogens,” "stress and cancer." Keyword Strings: For
thorough results, combine keywords with Boolean operators (AND, OR). As an illustration:
("climate change” AND "microbial ecosystems"), (“psychological impact” AND "climate
change” AND "immune function™), "Cancer risk" AND "microbiome™ Screening: - Removing
irrelevant research by screening titles and abstracts. Full-text evaluation of chosen articles to
make sure they fit the requirements for inclusion. Reference Lists: Manually looking through
important papers' references to find more pertinent research. The aim of this thorough search
approach and adherence to these inclusion criteria is to collect high-quality, pertinent literature
to examine the relationship between microbiology, cancer, and the psychological effects of
climate change.

Eligibility criteria

Studies that explored the nexus of microbiology and the psychological implications of the
environment, climate change, and cancer were included in this review from studies that were
original research or from published articles. Nexus was defined as a connection or series of
connections linking two or more things. Microbes were defined as organisms that are too small
to be seen without using a microscope, while the environment was defined as the surroundings
or conditions in which a person, animal, or plant lives or operates. Climate change was defined
as a significant variation in average weather conditions, for example, becoming warmer, wetter,
or drier over a decade or longer. Cancer is defined as a large group of diseases that can start in
almost any organ or tissue of the body when abnormal cells grow uncontrollably, go beyond
their usual boundaries to invade adjacent parts of the body, and/or spread to other organs.

Data Extraction

Data on the objective(s) of the study, methods, results, findings, conclusions and application
outcomes were extracted by the researchers by using a custom-designed data collection form.

Quiality assessment

The validity of the included studies was assessed according to the criteria of the Cochrane risk
of bias assessment tool (Higginset et al., 2011). The following parameters were tested: (1)
adequacy of cancer, microbes, mental health, and the environment; (2) well-defined objectives;
(3) well-defined research design and methodology; (4) clear communication of research
findings; and (5) other potential threats to validity, such as large attrition or extreme baseline
imbalances. Two research assistants assessed the risk of bias, and disagreements were resolved
by discussion.

Literature Search Results

A total of 50 unique abstracts were identified by the literature search described above (35 from
Google Scholar, 15 from Google Search). Of these, 43 were initially categorized for possible
inclusion, 10 for exclusion, and 3 for retrieval. One of the remaining articles was not retrieved,
while 35 articles were assessed for eligibility. 11 articles were subsequently excluded,;
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therefore, 24 articles were included in this systematic review. The level of agreement for studies
excluded at this stage was moderated. A summary of the search and reasons for exclusion are
detailed (for a flowchart, see the appendix).

Study Characteristics

The reviewed literature explored the nexus of microbiology and the psychological implications
of the environment, climate change, and cancer.

RESULTS

The analysis showed that microbial ecosystems, including those found inside the human body,
are essential for preserving the balance of ecosystems (Kolodny, Creanza, and Feldman, 2015;
(American Society for Microbiology [ASM], 2022). Changes in the environment caused by
climate change (Singh, et al., 2020; Shindell, et al., 2021) have the potential to alter the makeup
of these microbial ecosystems (Wiebe et al, 2018), which can have an effect on mental health
(Friel, et al., 2011; Clark, et al., 2019; Zheng, et al., 2020; Zelenski, et al., 2023). Changes in
microbial diversity have been shown to impact psychological well-being via the microbial-gut-
brain axis. Anxiety, stress-related illnesses, and mood disorders have all been linked to
disturbances in this axis.

Moreover, the connection between microbiology and cancer (Kandalai et al., 2023) presents
new psychological challenges (Ishaq, Parada, Wolf, Bonilla, Carney, Benezra, and Morar,
2021). Recent research has shown that by modifying immune responses, the human
microbiome influences the onset and course of cancer (Bhatt, et al., 2017; Boesch, et al., 2022).
Thus, microbiota modifications caused by environmental changes may influence people's
psychological response or reactions to cancer diagnosis and treatment. This review also
emphasised how microbial imbalances may worsen the psychological effects of cancer by
influencing the immune response, therapeutic effectiveness, and general well-being.

Depth of Analysis
Microbiology and Climate Change
Modified Microbial Ecosystem

Changes in temperature, humidity, and atmospheric carbon dioxide carbon dioxide (CO2)
levels brought about by climate change have the potential to drastically impact microbial
ecosystem. For example, higher temperatures can accelerate the growth of some dangerous
microbes, changing the spread and prevalence of infectious diseases. These changes may have
an impact on the dynamics of disease by upsetting the ecosystem of microbiomes, which
include those in the soil, water, and human bodies (Wiebe, et al., 2018; Cavicchioli, et al., 2019;
Shindell, et al., 2021; Rai, et al., 2022).

Pathogen Development
Pathogen evolution may be accelerated by climate change. Microbial mutations and the rise of

more virulent or drug-resistant strains can be attributed to environmental stressors. For
instance, elevated temperatures and modified precipitation patterns may establish habitats for
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disease vectors. Through mechanisms like immune system regulation and chronic
inflammation, these alterations have the potential to affect cancer rates in addition to their
effects on public physical and mental health, (Zheng, et al., 2020; Zelenski, et al., 2023).

Microbiology and Cancer
Cancer and Microbiome interactions

The regulation of immune responses and preservation of homeostasis are significantly
influenced by the human microbiome. The imbalance of microbial ecosystems, or dysbiosis,
has been linked to the emergence of cancer. For instance, there exists a high correlation
between Helicobacter pylori infection and gastric cancer, as well as between specific gut
microbiota profiles and colorectal cancer. It is imperative to comprehend the impact of climate-
induced modifications on microbiomes on the risk of cancer in order to formulate tailored
approaches to prevention and therapy (Kandalai et al., 2023).

Inflammation and Carcinogenesis

Pathogenic microorganism-induced inflammation and chronic infections can result in cancer.
By affecting the frequency and virulence of infectious pathogens, climate change has the
potential to exacerbate these conditions. For example, through persistent inflammatory
reactions, the increased prevalence of respiratory infections brought on by greater air pollution
levels can aid in the development of lung cancer (Kandalai et al., 2023).

Psychological Impacts of Climate Change and Cancer
Climate Stress and Anxiety

The psychological burden that climate change takes, sometimes known as "climate anxiety,"
can have a serious negative impact on mental health. Individuals who are subjected to severe
weather phenomena, such as drought, deforestation, flood, and ocean surge, may feel more
stressed, anxious, or depressed. These mental health conditions can impair immunity and make
people more susceptible to diseases, such as cancer. Furthermore, a vicious cycle of physical
and psychological disorders can be created by the ongoing stress brought on by climate change
aggravating pre-existing medical and or mental conditions (Ishaq, et al., 2021).

Psychological Distress Associated with Cancer

Receiving a cancer diagnosis is a stressful event that can cause a variety of emotions, such as
worry, anxiety, and depression. By impairing access to care and the infrastructure supporting
the healthcare system, particularly in areas vulnerable to extreme weather conditions, climate
change can exacerbate psychological distress. Additional difficulties that patients could
experience include displacement and loss of their social support systems, which can be
detrimental to their general prognosis and mental health (Ishag, et al., 2021).

Bidirectional Influence

The psychological stressors linked to cancer and climate change are bidirectional, which means
they have complex intricate effects on one another. For example, those with pre-existing mental
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health conditions may be more susceptible to the psychological effects of cancer and climate
change, and the stress and anxiety these illnesses cause can further impair immune response
and resistance to disease. This reciprocal interaction emphasises how these interrelated
conditions require holistic approaches and solutions through prevention and therapy (Ishag, et
al., 2021).

DISCUSSION

The results of this comprehensive review highlight the complex relationships that exist among
microbiology, environmental changes, and climate change (Wiebe, et al., 2018; Cavicchioli, et
al., 2019; Shindell, et al., 2021; Rai, et al., 2022), and mental health (Zheng, et al., 2020;
Zelenski, et al., 2023). Healthcare professionals and policymakers can create interventions that
address the complex psychological responses that microbiota-host interactions elicit in addition
to the physical manifestations of climate change and cancer by understanding the mechanisms
governing these interactions and how environmental factors modulate them (Parker, and
Simpson, 2020; Singh, et al., 2020)

The intersection of microbiology and psychology in relation to the environment, climate
change (Singh, et al., 2020), and cancer (Schwartz, et al., 2019) offer a promising direction for
future research and therapeutic intervention. Understanding how microbial ecosystems
influence how people react psychologically to changing environments highlights the
importance of using holistic approaches to health care (Singh, et al., 2020; Zheng, et al., 2020;
Zelenski, Warber, et al., 2023). By utilising knowledge from this intersection, we may improve
mental health resilience and treatment modalities in the face of current environmental
challenges, thereby promoting sustainable well-being at the individual and societal levels
(Chersich, & Wright, 2019; Nayna et al., 2020).

Broader implications
Multidisciplinary/interdisciplinary Study

Interdisciplinary research methods are required because microbiology, psychology, climate
change, and cancer are interrelated fields. Gaining a more thorough understanding of how
environmental science, oncology, psychology, and microbiology interact and impact human
physical and mental health can be achieved by incorporating knowledge from these fields. In
order to reduce adverse health outcomes, collaborative research projects can pinpoint crucial
intervention areas and create comprehensive mitigation plans (WHO, 2015).

Healthcare Preventive Techniques

Understanding how microbial ecology and cancer risk are impacted by climate change and
psychological factors emphasises the significance of preventative healthcare practices. The
main goals of public health programmes should be to monitor environmental changes, prevent
the spread of infections that are susceptible to climate change, and support the development of
healthy microbiomes. Furthermore, addressing the psychological effects of climate change
through programmes that promote resilience and mental health assistance can enhance general
health outcomes and lower the risk of cancer (Ishaq, et al., 2021).
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Personalised Health Care

The research on the relationship between microbes and cancer as well as the impact of
psychological stress on the development of cancer highlights the potential of personalised
therapy. Enhancing therapy efficacy and improving patient outcomes can be achieved by
customising cancer prevention and treatment techniques to each patient's unique microbiome
profile and stress level. Research on stress biomarkers and microbiome analysis has advanced,
and this knowledge can help create personalised interventions that target both the biological
and psychological facets of wellness (Ishaq, et al., 2021).

Advocacy and Policy

This review has wider consequences for advocacy and policy-making. Policymakers should
give priority to policies that shield vulnerable people from psychological and environmental
stressors and take the health effects of climate change into account when making decisions. By
highlighting the connections between microbial ecology, cancer, and climate change, advocacy
campaigns can increase public and political support for environmentally sound and health-
oriented policies (Gabrielyan et al., 2018; WHO, 2015).

Conclusion

The complex relationship between microbiology, psychology, environmental climate change,
and cancer has been examined in this review, with a focus on the psychological effects of these
related fields. Important discoveries include the substantial effects of climate change on
microbial ecology, the part played by altered microbiomes in the genesis of cancer, and the
reciprocal effects of psychological stress on health outcomes. These revelations emphasise the
significance of a coordinated approach to both physical and mental healthcare, research, and
policy-making. They also highlight the necessity of interdisciplinary approaches to address the
complex conditions raised by climate change and its consequences on human health.

This study offers a comprehensive overview of the biological and psychological aspects of
cancer and climate change by combining the most recent research from both fields. It presents
fresh viewpoints on personalised medicine, preventive physical and mental healthcare, as well
as policy advocacy while highlighting the need of teamwork in tackling these global concerns.
The information provided here adds to the body of knowledge and emphasises the need for
more study and creativity to enhance human physical and mental health in the face of climate
change.
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Appendix

c Records identified from*: Records removed before screening:
.g Duplicate records removed (n
E Databases (n = 50) > =5)
= Records marked as ineligible by
3 Registers (n = 0) automation tools (n = 0)
= Records removed for other
reasons (n = 2)
|
Records screened Records excluded**
(n=43) (n=10)
Reports sought for retrieval Reports not retrieved
ot >
£ (n=3) (n=1)
c
)
o
5
wv
Reports assessed for eligibility Reports excluded:
> Reason 1 (n =11)
(n=35) Reason 2 (n=)
y Reason 3 (n=)
etc.
p—
= Studies included in review
3 (n=24)
% Reports of included studies
(=
= (n=0)

*Consider, if feasible to do so, reporting the number of records identified from each database
or register searched (rather than the total number across all databases/registers).

**|f automation tools were used, indicate how many records were excluded by a human and
how many were excluded by automation tools.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ
2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/

A Double-Blind Peer Reviewed Journal of the Faculty of Social Sciences, Imo State University, Owerri, Nigeria. 1649


http://www.prisma-statement.org/

