Jurnal
p-ISSN : 2528-3561

mm Serambi .
i ISE Engineering Volume X, No.2, April 2025 Hal 13119 - 13129 e-ISSN : 2541-1934

Understanding The Health Hazards of Black Mold: An Overview of
Environmental and Population-Based Risks

Muhammad Fadli Ramadhansyah?’, Intan Sekar Arumdani?, Hanung Nurany?,
Ike Rachmawati‘, Laliyanto®

'Faculty of Health Science, Universitas Pembangunan Nasional Veteran Jakarta, Depok, Indonesia
2Faculty of Health Science, Universitas Safin Pati, Pati, Jawa Tengah, Indonesia
3Dinas Kesehatan Kota Tangerang, Tangerang, Banten, Indonesia
“BKK Kelas 1 Tarakan, Kalimantan Utara, Indonesia
SPuskesmas Bantuas, Dinas Kesehatan Kota Samarinda, Indonesia
*Corresponding author: fadliramadhansyah@upnvj.ac.id

Received: March 7, 2025 Approved: March 14, 2025

Abstract

Black mold is a type of fungus that produces dangerous toxins known as mycotoxins, which can enter the
body through inhalation, skin contact, or consumption of contaminated food. This fungus thrives in damp
and dark environments and can cause various symptoms, including respiratory irritation such as cough,
runny nose, sore throat, or difficulty breathing and skin problems such as rashes or itching. The research
method employs a literature review approach using databases including Scopus, PubMed, Science Direct,
SpringerLink, JSTOR, PlosONE, Google Scholar, and SINTA. This study examines the potential health
risks of black mold, focusing on environmental exposure, vulnerable populations, health effects, and
remediation strategies. The literature review reveals that black mold exposure frequently occurs in damp
indoor spaces. Populations at greater risk include children, the elderly, individuals with weakened immune
systems, and those with chronic respiratory diseases. Health effects range from mild symptoms, such as
eye and nasal irritation, to severe conditions like lung infections and neurological disorders, especially with
prolonged exposure. This study concludes that black mold poses significant health risks and emphasizes
the importance of prevention and timely remediation to address indoor mold contamination.
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Abstrak

Jamur hitam adalah jenis jamur yang menghasilkan racun berbahaya yang dikenal sebagai mikotoksin, yang
dapat masuk ke dalam tubuh melalui penghirupan, kontak dengan kulit, atau konsumsi makanan yang
terkontaminasi. Jamur ini tumbuh subur di lingkungan yang lembap dan gelap dan dapat menyebabkan
berbagai gejala, termasuk iritasi pernapasan seperti batuk, pilek, sakit tenggorokan, atau kesulitan bernapas
dan masalah kulit seperti ruam atau gatal-gatal. Metode penelitian menggunakan pendekatan literature
review dan menggunakan database Scopus, PubMed, Science Direct, SpringerLink, JSTOR, PlosONE,
Google Scholar, dan SINTA. Studi ini mengulas potensi risiko kesehatan dari jamur hitam, dengan fokus
pada paparan lingkungan, populasi yang rentan, efek kesehatan, dan strategi remediasi. Tinjauan literatur
mengungkapkan bahwa paparan jamur hitam sering terjadi di ruang dalam ruangan yang lembab. Populasi
yang berisiko lebih besar termasuk anak-anak, orang tua, individu dengan sistem kekebalan tubuh yang
lemah, dan mereka yang memiliki penyakit pernapasan kronis. Efek kesehatan berkisar dari gejala ringan,
seperti iritasi mata dan hidung, hingga kondisi parah seperti infeksi paru-paru dan gangguan neurologis,
terutama dengan paparan yang lama. Studi ini menyimpulkan bahwa jamur hitam menimbulkan risiko
kesehatan yang signifikan dan menekankan pentingnya pencegahan dan perbaikan tepat waktu untuk
mengatasi kontaminasi jamur dalam ruangan.

Kata Kunci: jamur hitam, mikotoksin, efek kesehatan, dampak potensial, pencegahan

1. Introduction

Fungi are eukaryotic organisms that exist ubiquitously in the environment, and they can be broadly
classified into two main forms: unicellular yeasts and multicellular molds. The latter, which forms a
filamentous structure known as mycelium, is commonly observed in various indoor environments [1]. Mold
growth indoors is primarily driven by the presence of moisture, particularly from water damage, but can
also be exacerbated by inadequate maintenance of heating, ventilation, and air conditioning (HVAC)
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systems. These conditions create an ideal environment for the proliferation of mold, leading to the potential
for widespread contamination in residential and commercial buildings [1].

The public health implications of indoor mold growth have garnered significant attention in recent
years, particularly regarding its impact on respiratory health. Research indicates that mold exposure,
especially in environments with persistent dampness, can have detrimental effects on human health. For
instance, in Canada, children residing in homes with dampness and mold are at an approximately 50%
higher risk of developing respiratory issues, including coughing, wheezing, bronchitis, and asthma. These
conditions highlight the need for comprehensive studies to better understand the mechanisms through which
mold exposure affects respiratory health, as well as to develop effective prevention and mitigation
strategies. This research aims to explore the relationship between indoor mold exposure and respiratory
health outcomes, with a focus on understanding the specific factors contributing to the increased risk in
vulnerable populations, such as children [2].

Black mold, or Stachybotrys chartarum, has become a significant concern in the field of
environmental health and public health over the past few decades. This mold, which is often found in indoor
environments with high humidity, has been linked to various health problems in humans. Although research
on the specific impact of black mold on health is still evolving, existing evidence suggests that exposure to
the spores and metabolites of this mold can cause a range of symptoms, from mild irritation to more serious
health complications [3].

Stachybotrys chartarum is a type of mold characterized by its dark greenish-black color and slimy
texture when it is moist and actively growing. It is typically associated with a distinctive, musty odor. In
the absence of a water source, when the moisture dries up, the mold can assume a dry and powdery
appearance. S. chartarum is considered one of the most toxic molds found in indoor environments,
particularly in homes and buildings with high moisture levels. This mold produces mycotoxins, specifically
trichothecenes, which are potent chemicals capable of inducing a range of health issues, such as respiratory
problems, neurotoxicity, and immune system suppression. In severe cases, prolonged exposure to these
mycotoxins can lead to fatal outcomes in both humans and animals. The presence of S. chartarum is often
linked to water damaged materials, such as drywall, insulation, and wood, in areas prone to chronic moisture
exposure. [4].

As with all types of mold, the primary factor driving the growth of S. chartarum (black mold) is
moisture. Once the conditions are favorable, mold growth can begin rapidly, spreading across a structure
within 24 to 48 hours. The colonization process typically occurs within one to twelve days, with the mold
expanding at a rate of approximately one square inch per day. In less than a week, black mold can cover
surface areas of several thousand square feet, particularly in environments with persistent moisture and
inadequate ventilation. This rapid proliferation highlights the importance of addressing moisture issues
promptly to prevent extensive contamination [5].

Unfortunately, black mold is usually already widespread before the problem is suspected by the
building or home owners. Yet another reason why black mold is considered so dangerous is due to difficulty
distinguishing it from other, similar looking molds. This mold usually grows in damp and dark places, such
as behind wet walls or in areas affected by water leaks. Despite the name “black mold” this mold can
actually have a dark green to black color [6].

Black mold is a type of mold that can produce toxins that are potentially harmful to human health.
These toxins are called mycotoxins, which can be inhaled or enter the human body through skin contact or
consumption of contaminated food. Fungal induced human disease can arise from tissue invasion
(mycosis), direct irritation caused by spores, mycelia, and other fungal components, hypersensitivity
reactions to fungal antigens, or exposure to fungal mycotoxins [7].

Mycoses, except for infections of hair, skin, and nails, mainly affect individuals with weakened
immune systems. Direct irritation to the skin and mucous membranes due to mold exposure typically occurs
in those who handle or clean highly contaminated environments or objects without proper protection. The
primary concern in indoor settings is the potential for hypersensitivity reactions to fungal antigens and toxic
damage caused by mycotoxin exposure [3], [8].

Epidemiological and clinical studies have indicated a correlation between black mold exposure and
an increased incidence of respiratory disorders, allergic reactions, and in some cases, more severe toxic
effects [9]. However, the exact cause and effect relationship between black mold exposure and specific
health conditions is still a subject of scientific debate. This complexity is partly due to the variability in
individual responses to exposure, as well as the difficulty in isolating the effects of black mold from other
environmental factors [10].
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This article aims to review the current literature on the health effects of black mold in humans,
focusing on pathophysiological mechanisms, spectrum of clinical symptoms, and implications for public
health [11]. In addition, challenges in the diagnosis and management of black mold related conditions, as
well as effective prevention and remediation strategies, will be discussed. A better understanding of the
health risks associated with black mold is essential for the development of evidence based public health
policies and effective intervention strategies [10].

2. Material and Methods

This research is a literature review method. This method is a method of combining several similar
research results so as to obtain a blend of quantitative data with the same hypothesis to reach a conclusion.
A systematic literature review was conducted using reputable scientific databases such as Google Scholar,
Pubmed, PlosONE, Research Gate, Science Direct, and Sinta Accredited National Journals published in the
last 10 years using keywords such as “Stachybotrys chartarum”, “black mold”, “health effects”, and
“mycotoxins”. Inclusion criteria included observational and experimental studies that addressed the health
effects of black mold in humans. Animal studies were only included if they provided important insights
into pathophysiologic mechanisms relevant to humans [12]. The articles used in this study amounted to 9
with the PRISMA 2009 method as below;

Scopus Science SINTA Springeerlvt| Google Scholar|| Pubmed JSTOR PlosONE
(n=87) || Direct{n=42) (n=17) (n=11) (n=126) (n=41) (n=152) (n=12)

] I I & &

Search articles using keywords; “Stachybotrys chartarum”, “black mold”, “health effects”, and

“mycotoxins”. (n 488)

v Inclusion criteria:
Articie end scresning | 2005-2025 publications (n=412)
results based on Inclusion 2. Observational and experimental studies that addressed
criteria (n=9) the health effects of black mold in humans. (n=56)
3. Articles can be accessed in full (n=20)

Figure 1. PRISMA Article Diagram

3. Results and Discussion

The results of the review show that exposure to black mold is associated with various health effects.
Epidemiological studies show an increased prevalence of respiratory symptoms, including coughing,
wheezing, and asthma exacerbation among individuals living or working in environments with black mold
contamination. Some studies have also reported an association between black mold exposure and
nonspecific symptoms such as headaches, fatigue, and impaired concentration, although a causal
relationship remains difficult to definitively establish.

Table 1. Results of Synthesizing Articles on the Presence of Black Mold and Health Problems

No Title Researcher Publisher Years Results
1 Housing Interventions and  Krieger et al. Journal of Public 2010 Housing interventions
Control  of  Asthma- Health reduce asthma-related health
Related Indoor Biologic Management impacts from indoor
Agents and Practice biologic agents
2 Update on Stachybotrys Dylag, Mariusz ~ MDPI - Biology 2022 The interaction of these
chartarum—-Black Mold Spychata, metabolites with the mucous
Perceived as Toxigenic Klaudyna membranes of the
and Potentially Pathogenic  Zielinski, respiratory or digestive tract,
to Humans Jessica as well as with the skin, can
Lagowski, lead to necrosis and
Dominik potentially cause severe
Gnat, Sebastian pulmonary or

gastrointestinal  bleeding,
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No Title Researcher Publisher Years Results
which  may be life-
threatening.

3 Respiratory and Allergic Mendell et al. Environmental 2011 Examines health effects of
Health Effects of Health mold exposure
Dampness, Mold, and Perspectives
Dampness-Related
Agents: A Review of the
Epidemiologic Evidence

4 Quantitative and Cox, Jennie Environmental 2020 Children residing in homes
Semiquantitative Ryan, Patrick Epidemiology with > 0.29 m2 of moisture
estimates of mold Burkle, Jeff damage were significantly
exposure in infancy and Jandarov, more  likely to have
childhood respiratory Roman wheezing at age 3 and
health Mendell, Mark persistent wheeze through

J. age 7 (adjusted odds ratio

Hershey, Gurjit [aOR] = 22; 95%

Khurana confidence interval [CI] =

Lemasters, 1.0,4.3and aOR =3.2; Cl =

Grace 1.3, 7.5, respectively).

Reponen, Tiina Additionally, homes having
>0.19 m2 of mold damage
were associated with
wheezing at age 3 and early
transient wheeze assessed at
age 7 (aOR =2.9; Cl = 1.3,
6.4 and aOR =3.5; Cl = 1.5,
8.2, respectively).

5 The impact of mold Zheng Zhang, Ecotoxicology 2024 Mold exposure contributes
exposure  on  anxiety Huijie Xu, and to anxiety symptoms in older
symptoms in the older Jiasong Zhou, Environmental adults,  with  cognitive
adults: A moderated Xia Cao. Safety decline playing a mediating
mediation model based on role. Effective interventions,
CLHLS including improved

ventilation and multivitamin
supplementation, can
mitigate these effects. These
findings highlight the need
for targeted public health
strategies to enhance the
well- being of older adults.

6 Household dampness and Juel Holst, G. European 2020 Household moisture damage
microbial exposure related Pgrneki, Ad Clinical was positively associated
to allergy and respiratory Lindgreen, J. Respiratory with  asthma  outcomes,
health in Danish Adults Thuesen, B. Journal although this was

Banlgkke, J. statistically significant only
Hyvérinen, A. in atopics for self-reported
Elholm, G. asthma (odds ratio (OR)
Dstergaard, K. 3.52; 95% CI 1.01-12.7)
Loft, S.

Brooks, C.

Douwes, J.

Linneberg, A.

Sigsgaard, T.

7 Mold  exposure  and Park and Cox- Frontiers in 2011 Examines respiratory health
respiratory health in damp  Ganser Bioscience-Elite effects of mold exposure
indoor environments (FBE)

8 Mold inhalation causes Harding et al. Brain, Behavior, 2020 Repeated, quantified doses

innate immune activation,
neural, cognitive and
emotional dysfunction

and Immunity

stimuli would cause innate
immune activation with
concomitant neural effects
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No Title Researcher Publisher Years Results
and cognitive, emotional,
and behavioral symptoms.

9 Indoor mould exposure, Caillaud, European 2018  Associations between
asthma, and rhinitis Denis., Respiratory exposure to moulds, alone
Leynaert, Review or in combination with
Benedicte., et.al. dampness and asthma and

rhinitis. Longitudinal
epidemiological data in
children were analysed
separately from those of
adults.

Black mold, also is a general term for several types of molds that are dark or black in color. It is often
found in damp areas and can grow on various surfaces such as walls, ceilings, basements, bathrooms,
windows or areas under carpets. Black mold appears due to the presence of conditions that favor its growth,
especially high humidity and lack of air circulation [6].

The main cause of black mold is excess moisture. This can happen due to water leaks, flooding,
condensation, or poor ventilation. When water or moisture lingers in an area for a long time, it creates an
ideal environment for mold to thrive. In addition, black mold also needs a food source, which can be organic
materials such as wood, wallpaper, or even dust. Warm temperatures also favor the growth of this mold
[13].

Population at Risk

Exposure to black mold can cause a variety of health effects, ranging from mild to serious. These
effects can vary depending on the level and duration of exposure, as well as the health condition of the
exposed individual [14]. For most people, initial symptoms may be similar to seasonal allergies, such as
watery eyes, nasal congestion, sneezing and skin irritation. However, continued exposure can lead to more
serious respiratory problems, including chronic cough, shortness of breath, and worsening of existing
asthma conditions [5].

Some humans may experience more severe reactions especially those with weakened immune
systems, allergies or pre-existing respiratory conditions. More serious symptoms may include lung
infections, persistent headaches, chronic fatigue and digestive problems. In rare cases, long term exposure
to certain types of black mold that produce mycotoxins can cause neurological effects such as confusion,
memory problems, and mood swings [15].

Children, the elderly, and individuals with pre-existing health conditions are at higher risk of
experiencing serious health effects from black mold exposure [16]. It is important to note that although the
link between black mold exposure and some health conditions is still debated in the medical community,
many experts agree that long term exposure to moldy environments should be avoided [17].

Pollutant levels, including mold, are often higher in households with lower socioeconomic status.
These homes may have internal water leaks, which are a common indicator of mold and moisture buildup.
Studies also indicate that some low-income multifamily housing units may suffer from poor air circulation
and insufficient ventilation, increasing residents' exposure to mold allergens [15].

Health Effects

Exposure to the spores of black mold can lead to various health issues, ranging from respiratory
problems to allergic reactions. Common symptoms include irritation of the respiratory tract, coughing,
shortness of breath, and a runny nose [18]. Individuals with weakened immune systems are at higher risk
of severe infections, such as pneumonia. Additionally, mycotoxins produced by black mold can have
neurotoxic effects, causing symptoms like headaches, chronic fatigue, and even cognitive impairments in
some individuals [19]. Those most vulnerable to these health effects include children, the elderly, and
people with pre-existing conditions like asthma or allergies. Therefore, it is essential to take preventive and
control measures to address the presence of black mold in homes or living environments to avoid more
severe health consequences. [7]. In addition, genetic variability within human populations may influence
susceptibility to the toxic effects of mycotoxins, explaining part of the variation in observed clinical
responses [5].
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Black mold can have serious impacts on human health and building structures. From a health
perspective, exposure to black mold can cause a variety of respiratory problems, especially for individuals
who have allergies, asthma, or weakened immune systems [20]. Common symptoms include eye irritation,
nasal congestion, coughing, sneezing, headaches, and in severe cases, can lead to lung infections. Some
types of black mold also produce mycotoxins, toxic substances that can cause more serious symptoms such
as chronic fatigue, memory impairment, and other neurological problems [21].

Respiratory Iliness

Respiratory illnesses resulting from exposure to S. chartarum have been more extensively
documented compared to its potential harmful effects on mucosal and skin surfaces. Experimental evidence
has definitively shown that indoor exposure to S. chartarum can cause cytotoxicity in the lower respiratory
tract, frequently triggering or exacerbating asthma symptoms. Of particular concern are the aerosolized
cytotoxic biomolecules released by S. chartarum. Furthermore, case studies suggest that respiratory
symptoms typically improve when individuals relocate from contaminated environments. [22].

The problem of respiratory distress caused by S. chartarum may be more serious than initially
believed, potentially leading to more severe respiratory illnesses than previously studied [23]. Early studies
exposed animals to high doses of satratoxins and (1—3)-B-d-glucan molecules produced by S. chartarum
in indoor environments, resulting in mild to severe respiratory distress. However, more recent findings
indicate that even lower levels of exposure can produce similar respiratory effects [24].

For the greater portion of the last century adverse health effects associated with S. chartarum in
indoor environments were classified as an "occupational illness." This categorization arose from the
observed association between workers in organic processing plants and various respiratory ailments.
However, during this time, the role of indoor fungal contamination as the primary etiological factor for
these health outcomes remained uncertain. [5]. Although the progression has been slow, more links between
mold infested buildings and pneumonitis, emphysema, pulmonary fibrosis, and some incidences of
pulmonary hemorrhage have been identified. It is now becoming more accepted that sick building syndrome
and respiratory distress on account of indoor S. Chartarum is not exclusively a “labour-workers disease”
[7]. Leaky air conditioning units in homes, for example, have been shown to induce S. Chartarum growth
behind damp wallpaper [10]. These specific cases have been linked to serious respiratory infections, with
the mold near the residents likely worsening the condition, rather than mold located deep within the building
structure [4].

Many scientists remain cautious about accepting primary findings regarding the health effects of
indoor mold exposure due to persistent limitations and gaps in knowledge. Despite decades of research,
significant advancements in experimental methods are still needed to fully explore the potential impact of
Stachybotrys chartarum on human health[3]. While existing studies suggest a correlation between S.
Chartarum and mild to moderate respiratory distress, the field is still in its early stages of development
[10].

Individuals living or working in environments contaminated with black mold face an increased risk
of hypersensitivity pneumonitis, a disorder of the immune system that leads to chronic lung inflammation.
This allergic reaction occurs after prolonged exposure to specific irritants or allergens [11]. Additionally,
black mold exposure has been linked to acute neutrophilic rhinitis, an upper respiratory condition causing
persistent nasal infections [22]. Some research indicates that damp and moldy indoor environments are
associated with various forms of rhinitis, including but not limited to allergic rhinitis. The highest risks
were linked to the presence of mold odor, followed by visible mold and indoor dampness. These
observations support a positive correlation between the presence of mold odors and the inhalation of
harmful biotoxins [25].

Chronic Iliness

Fungi primarily enter the human body through inhalation and ingestion. Indoor fungi are associated
with health issues such as irritation, allergies, and asthma. Bioaerosols from fungi, including spores and
hyphal fragments, can be easily inhaled, triggering lung irritation and allergic reactions [26]. The presence
of fungal biological pollutants in indoor environments significantly impacts air quality. Key factors that
promote fungal growth indoors include temperature, humidity, and the availability of nutrients. Indoor
humidity often originates from water sources such as reservoirs and bathroom tubs, making high humidity
areas particularly prone to fungal growth. Fungi can be identified by their visual appearance or the distinct
odor produced as they break down organic material into volatile organic compounds [15].
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Long term exposure to black mold can lead to chronic health conditions. Continuous inhalation of
toxic trichothecenes, a type of mycotoxin, may trigger chronic inflammatory response syndrome (CIRS),
which affects various body systems [5]. Symptoms of CIRS include neurological and digestive issues,
extreme fatigue, body aches, nasal congestion, mood changes, and dizziness. Chronic illnesses associated
with black mold usually emerge after exposure to water damaged buildings [10].

Intense exposure to toxic black mold has been linked to non-allergic symptoms, including neurotoxic
effects. The manifestations of mold toxicity can vary and include circulatory issues, swelling, loss of
balance, dizziness, cognitive impairments such as brain fog, digestive problems, blurred vision, depression,
anxiety, sleep disturbances, fatigue, muscular and joint pain, and other neurological disorders. [27].

Prolonged exposure to black mold may result in black mold poisoning, also known as
stachybotryotoxicosis. This condition poses a significant risk, particularly for young children and the
elderly. As mold accumulates in the body, it can contribute to chronic and elusive health conditions [6].
These include reduced white blood cell production, chronic fatigue syndrome, persistent coughing,
depression, anxiety, memory loss, autoimmune diseases, and nerve related symptoms like numbness in the
extremities [28].

Other effects of black mold exposure may include hair loss, muscle cramps, digestive problems (such
as diarrhea and abdominal pain), joint pain, nervous system disorders, night sweats, excessive thirst, a
metallic taste in the mouth, dizziness, and frequent urination. These symptoms highlight the serious and
potentially debilitating consequences of prolonged exposure to toxic black mold [8].

How to Detect the Black Mold

Detecting black mold requires attention to several key indicators. First, look for visual signs such as
black, dark green, or brown spots or stains on surfaces like walls, ceilings, or corners of rooms. However,
it is important to note that not all black-colored mold is the harmful black mold. Odor can also be an
indicator; black mold often produces a distinctive musty or damp smell [4]. If you notice such an odor
without a clear source, it could indicate hidden mold growth. Additionally, watch for signs of excessive
moisture, such as damp walls, peeling paint, or warped wallpaper, as these conditions can support black
mold growth. Sudden or worsening health symptoms when in a specific indoor environment, such as
sneezing, itchy eyes, or headaches, could also indicate the presence of black mold. For more accurate
detection, you can use commercially available mold testing kits or hire a professional to perform an
inspection and further testing, especially if you suspect mold growth in hidden areas such as behind walls
or under flooring [5], [10].

Preventing Excessive Exposure to the Black Mold

Black mold prevention in the home involves several important steps that focus on controlling
moisture and maintaining cleanliness. First, ensure good ventilation throughout the home, especially in
areas that tend to get damp such as bathrooms, kitchens, and basements [29]. Use exhaust fans when
cooking or bathing, and leave windows open regularly to allow good air circulation. Control humidity in
the house by using a dehumidifier if needed, especially in areas with humid climates [30].

Assessing exposure is a critical step in determining whether individuals are exposed to a hazard at a
level that could potentially harm their health. The mere presence of a chemical or biological hazard in the
environment does not automatically present a public health risk [31]. For a contaminant to be hazardous, it
must be present in an environmental medium such as air, water, food, or dust that allows it to come into
contact with individuals and travel through a biological pathway, such as inhalation, ingestion, or
absorption[32]. Additionally, the concentration of the contaminant must be sufficient to provoke a
biological response that results in adverse health effects. For instance, mold and its spores thrive on damp
materials, and disturbing mold can release harmful particles into the air. These particles are most commonly
inhaled into the sinuses and lungs, but they can also affect the skin or enter through open wounds [33].

The most effective way to prevent harmful health effects from mold is to limit exposure by
controlling its growth. The primary strategy is to prevent water from entering buildings or damaging
household items and structures [6]. Mold, when undisturbed, typically poses little risk, and most people are
not affected by moderate exposure. However, after a major disaster, cleanup and repair efforts often disrupt
mold, increasing the likelihood of exposure [23].

The first step is to isolate the affected area to prevent the spread of mold spores. Use plastic covers
and tape to seal the area. Next, fix the source of moisture that is causing mold growth, such as plumbing
leaks or ventilation issues. For small areas (less than 3 square feet), you may be able to handle it yourself
by using proper protective gear such as N-95 masks, gloves, and goggles [34].
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Clean the affected area with a mixture of water and detergent and dry completely. For further
cleaning, use a bleach solution (1 cup of bleach per 1 gallon of water) or a special anti mold product. Make
sure to scrub the affected surface clean and let it dry completely. Porous materials such as carpeting or
drywall affected by mold may need to be replaced [35]. For larger infestations or if you have health
concerns, it is highly recommended to hire a professional mold removal service. They have the equipment
and expertise to handle the problem safely and effectively [36].

After cleaning, it is important to ensure the area remains dry and ventilated to prevent re-growth.
Consider using a dehumidifier or increasing air circulation in vulnerable areas. Remember that improper
handling of black mold can lead to the spread of spores and increase health risks, so always put safety first
and don't hesitate to seek professional help if needed [3].

Fix water leaks immediately, whether from the roof, pipes, or other sources. Regularly check areas
prone to moisture, such as around windows, under sinks, and around water using appliances. Clean and dry
wet areas within 24-48 hours to prevent mold growth, use anti-mold paint in vulnerable areas, and consider
using mold resistant building materials when remodeling. Keep your home clean regularly, including
cleaning bathrooms and kitchens with cleaners that are effective against mold [37].

Pay attention to the outside of the house as well; make sure rainwater drains are functioning properly
and directing water away from the foundation of the house. Keep the humidity level in the house below
60%, ideally between 30-50%. Use an air conditioner or dehumidifier to help control the humidity. Finally,
conduct regular home inspections to detect early signs of mold growth or moisture problems. By
implementing these preventive measures consistently [8].

The review indicates that while there is considerable interest and some evidence suggesting an
association between the existence of black mold and health effects on human solution method. Future
studies should focus on several points to enhance understanding of the link between the existence of black
mold and health effects on humans [38]. Larger studies with diverse populations across different nation
will ensure that findings are applicable more broadly and can account for regional variations. Additionally,
exploring alternative methods to measure health effects on human and black mold existence could provide
a more comprehensive understanding of their connection[39].

Implications for public health and clinical management are also discussed. Effective prevention
strategies involve humidity control and improved ventilation in indoor environments. For cases of exposure
that have already occurred, a multidisciplinary approach involving environmental health experts,
physicians, and mold remediation specialists is recommended for optimal management [40].

Established Gaps in Literature

There are several reasons why correlational evidence linking S. Chartarum to human toxicity has not
yet progressed to establish causality. While experimental studies have shown various signs of respiratory
distress, mucosal inflammation, and dermatitis, much of the existing literature is plagued by confounding
variables that go beyond previously discussed limitations. S. Chartarum is rarely found growing alone,
often coexisting with other mold species, which complicates case studies aiming to link it to human disease
and its causes. This issue is further compounded by the fact that S. Chartarum is not the only household
mold capable of producing mycotoxins [8], [17], [41].

Recommendations and Concluding Remarks

The importance of indoor moisture management cannot be underestimated, despite limited
knowledge of S. Chartarum infectivity. All types of indoor mold should be treated with extreme caution,
given the gaps in knowledge about S. Chartarum, the variety of symptoms reported after exposure, and the
potential for serious health impacts [7].

Prevention is the first step to protecting oneself from the health effects that indoor mold growth may
bring. Inadequate ventilation, which can be caused by various infrastructure defects such as broken exhaust
fans or leaking windows, is a major cause of indoor dampness [42].

Homeowners and businesses tend to keep their windows closed during cold weather, but cold air can
cause moisture condensation that is ideal for S. Chartarum growth. Everyone should also consider
additional ventilation when performing certain household activities such as drying laundry or using a steam
iron [43].

Building decontamination should be a priority for homeowners and entrepreneurs, who are
responsible for the spaces they live or work in. Preventive measures such as the use of dehumidifier units
in basement areas, ensuring ventilation is functioning properly, and periodic deep cleaning can avoid the

13126



Jurnal

mm Serambi : p-ISSN : 2528-3561
i ISE Enaineering Volume X, No.2, April 2025 Hal 13119 - 13129 e-ISSN : 2541-1934

need for larger mold removal projects in the future. It can also reduce the chances of individuals getting
sick from S. Chartarum colonization indoors [13].

4. Conclusion

Exposure from Stachybotrys chartarum can cause health issues ranging from mild respiratory
irritation and eye discomfort to severe conditions such as lung infections and neurological disorders.
Vulnerable groups include children, the elderly, and individuals with weakened immune systems or chronic
respiratory illnesses. The study underscores the importance of preventive measures, such as controlling
indoor moisture, repairing water leaks, and improving ventilation, to limit black mold growth. It also
highlights the need for further research to better understand the causal relationship between black mold
exposure and health effects. A multidisciplinary approach involving environmental health experts and
remediation specialists is recommended for effective management. Prevention remains the most effective
strategy to mitigate health risks posed by black mold.
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