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Abstract: The extensive coal mining activities in Chandrapur, Maharashtra, have led to significant 

environmental degradation and pose serious health risks to coal miners. This study assessed the health 

impacts of long-term coal dust exposure, with a specific focus on the fungal species present in the Pauni-II 

Expansion Opencast Coal Mine environment and their potential effects on workers. Using air and skin 

samples, fungal species were isolated and identified from miners and the surrounding environment. Petri 

plates containing Sabouraud Dextrose Agar (SDA) and Potato Dextrose Agar (PDA) were used to collect 

airborne fungi at various distances (0m, 100m, 300m, 500m) from the mine entrance, while skin samples 

were collected from miners exposed to coal dust. A total of 12 fungal genera were identified, with 

Aspergillus (19.2%), Candida (19.2%) and Trichophyton (17.5%) being the most prevalent in air samples. 

Skin samples revealed a predominance of Candida species (86.7%), indicating potential risks for skin 

infections among miners. Respiratory health data collected through an online survey of 80 miners 

highlighted the prevalence of symptoms such as persistent coughing (60%), asthma exacerbation (38.75%) 

and reduced lung function (43.75%). The findings underscore the urgent need for improved ventilation, 

protective equipment and regular health monitoring to mitigate the occupational health risks in coal mining. 

These results contribute valuable insights into the fungal hazards in mining environments and provide 

evidence-based recommendations for enhancing worker safety protocols. 

  

Index Terms - Coal Mines, Mining Industry, Fungal Impact, Respiratory Issues, Preventive Measures, 

Environmental Health, Occupational Health 

I. INTRODUCTION 

 

Chandrapur, commonly known as the "Black Gold City," is a major coal-producing region in 

Maharashtra, India, with over 30 active mines managed by Western Coalfields Limited (WCL) (Greenpeace - 

Padmapur Coal Mine in Chandrapur, n.d.). While coal mining significantly contributes to the local economy 

through employment and energy production, it also brings considerable environmental and health challenges. 

The environmental degradation caused by coal mining in Chandrapur includes deforestation, loss of wildlife 

habitat and increased human-animal conflicts. This activity also contributes to severe air, water and soil 

pollution. Air pollution is particularly concerning, characterized by elevated levels of particulate matter 

(PM), sulfur dioxide (SO₂) and nitrogen oxides (NOₓ). PM2.5 particles, which can penetrate deep into the 
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lungs, pose serious respiratory and cardiovascular health risks (Gawande et al., 2016; Ruidas & Pal, 2022). In 

Chandrapur, the average PM2.5 levels often exceed the World Health Organization’s (WHO) safe limits 

(What Are the WHO Air Quality Guidelines?, n.d.; Chandrapur Air Quality Index (AQI), n.d.), placing the 

region among the poorest performers in global air quality indices. Its Air Quality Index (AQI) frequently 

reaches "unhealthy" levels. Additionally, the area experiences high UV index levels, particularly during 

summer, increasing the risk of skin diseases and other health issues related to prolonged sun exposure. The 

health impacts of coal mining extend to respiratory diseases, such as Coal Workers' Pneumoconiosis (CWP), 

Chronic Obstructive Pulmonary Disease (COPD), asthma, silicosis, bronchitis and lung cancer (Laney & 

Weissman, 2014). Long-term exposure to pollutants like PM2.5, SO2 and NOₓ exacerbates these conditions, 

contributing to higher morbidity and mortality rates among miners and local communities. Furthermore, coal 

mines serve as reservoirs for various microorganisms, including pathogenic bacteria and fungi, which present 

additional health risks. Notable bacteria include Staphylococcus aureus, Streptococcus pyogenes, 

Pseudomonas aeruginosa and Mycobacterium tuberculosis. Fungal species, such as Aspergillus fumigatus 

and Candida albicans, are also prevalent and known to cause serious infections (Akimbekov et al., 2022; 

Tulsiyan et al., 2017.). While the economic benefits of coal mining are significant, the environmental and 

health risks it poses are severe. Addressing these challenges requires effective mitigation measures, such as 

improved occupational health practices, environmental restoration efforts and stricter pollution control 

measures (Kerfahi et al., 2022). In light of these challenges, this study aims to investigate the prevalence and 

diversity of airborne fungal species in the coal mining environment, assess their potential health impacts on 

miners and explore the relationship between prolonged dust exposure and respiratory conditions. Through air 

and skin sample analyses, combined with an online survey of miners, this study seeks to identify specific 

fungal species associated with occupational health hazards and provide data-driven recommendations to 

improve workplace health and safety protocols.. 

 

II. RESEARCH METHODOLOGY 

 

A two-phase study was conducted to investigate respiratory diseases, with a particular emphasis on airborne 

fungi within coal mining environments. The study aimed to identify airborne fungal species, assess their 

potential health impacts on coal miners and correlate prolonged dust exposure with respiratory conditions. 

To identify research gaps and better understand the potential health risks of respiratory diseases among coal 

miners, a comprehensive review of relevant literature was performed. This review utilized databases such as 

PubMed, Google Scholar, Web of Science and Embase, focusing on respiratory diseases like pneumonia, 

asthma, bronchitis, chronic obstructive pulmonary disease (COPD) and lung cancer. The literature review 

provided a foundational understanding of the respiratory conditions commonly associated with coal mining 

and helped frame the scope of the field investigation.. 

The first phase of the field study was carried out at the Pauni-II Expansion Opencast Coal Mines in 

Chandrapur, Maharashtra. This phase centered on the identification of airborne fungi through the open plate 

(passive) sampling method. Petri plates containing Sabouraud Dextrose Agar (SDA) (n=8) and Potato 

Dextrose Agar (PDA) (n=8) were used for fungal isolation. Air samples were collected at various distances 

from the mine entrance (0 m, 100 m, 300 m, 500 m) by exposing the plates to ambient air for 5 to 10 

minutes, as per the passive sampling technique (Viani et al., 2020).In addition to air sampling, dust samples 

were collected from the skin surfaces of coal miners exposed to coal dust. Sterile swabs were used to gather 

dust from the skin, which was then inoculated onto SDA and PDA plates. All these plates were incubated at 

room temperature for 4 to 5 days to allow for fungal growth. Fungal species were identified based on spore 

morphology, septation and methods of spore production. The identification process was further confirmed 

using lactophenol cotton blue staining to observe microscopic characteristics.  
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Figure. 1: PDA and SDA plates at various distances from the entrance of Pauni-Ii Expansion Opencast Coal 

Mine. (0m, 100m, 300m, 500m) 

 

The second phase was conducted in order to complement the experimental data. An online survey was 

distributed to 80 coal mine workers aged between 22 and 58 years (mean age: 40 years) to assess respiratory 

health issues related to coal dust exposure. The survey collected demographic information, work details, 

respiratory symptoms and safety concerns. The sample predominantly consisted of male workers (95%), 

representing both underground and opencast mine operations. 

Most respondents (56.25%) were involved in mechanical work, with 35% residing in Chandrapur and 65% 

from surrounding areas. Nearly all participants (97.5%) reported undergoing regular medical check-ups, 

underscoring the importance of health monitoring in this high-risk occupation. The survey was administered 

both in-person and online, ensuring broad representation of the workforce. The questionnaire featured a 

balanced mix of closed and open-ended questions to capture comprehensive insights into the miners’ 

respiratory health and working conditions. 

The results from the survey were integrated with data from the literature review and field investigation, 

providing a holistic understanding of the health impacts of coal mining. These findings informed the 

identification of specific fungal species associated with occupational hazards and supported 

recommendations for improving health and safety protocols in coal mining environments. 

 

III. RESULTS AND DISCUSSION 

 

Our investigation into fungal diversity within the Pauni-II Expansion Opencast Coal Mine and its workforce 

identified 12 distinct fungal genera. Species were characterized through morphological analysis and colony 

traits, utilizing both environmental air samples and swab samples taken from workers 

3.1 Fungal Ecology and Occupational Exposure 

3.1.1 Fungal Distribution in Environmental Samples: 

Air sampling was conducted at four distinct locations at distances of 0m, 100m, 300m and 500m from the 

mine entrance. Across these locations, a diverse array of fungal species was identified. The most prevalent 

genera in the air samples were Aspergillus species (19.2%) and Candida species (19.2%), followed by 

Trichophyton species (17.5%). Other detected fungi included Fusarium species (7.5%), Penicillium species 

(7.5%), Rhizopus species (7.5%), Alternaria species (5%), Geotrichum species (5%), Mucor species (4.2%), 

Microsporum species (2.5%), Pseudallescheria species (2.5%) and Trichoderma species (2.5%), (Table no. 

1) some of which are commonly found in same settings around the globe, like Aspergillus species, Mucor 

species, Penicillium species, Tricoderma species (Rdzanek et al., 2015). This also aligns with previous 

studies highlighting these genera as common occupational fungi in industrial settings (Viegas et al., 2018) 
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Table no. 1: Overall percentage of fungal species was found in air sample. 

 
 

 

It was also observed that fungal counts increased at greater depths, specifically at 300m and 500m, 

suggesting higher fungal exposure for miners working in these areas. Both Potato Dextrose Agar (PDA) and 

Sabouraud Dextrose Agar (SDA) successfully isolated various fungal species, though slight variations in 

species detection were observed depending on the sampling location and the type of media used 

3.1.2Fungal Distribution in Worker Swab Samples: 

The increased fungal spore counts at deeper mine locations (300m and 500m) suggest a gradient of 

exposure, with workers in these areas facing potentially higher risks. For analysis a total of 80 swab samples 

were collected from coal miners exposed to coal dust. Analysis of these swabs revealed a more limited 

range of fungal species compared to environmental samples, with a striking predominance of Candida 

species (86.7%) on skin surfaces. Additionally, Aspergillus species were detected in 8.3% of the swab 

samples, while Trichophyton species were present in 5% of the samples. This distribution differs from other 

regions, where Trichophyton was the most common species (79%) and Candida was found in 60% of cases 

(Shams-Ghahfarokhi et al., 2014).These findings indicate a higher prevalence of Candida on miners' skin 

compared to other fungal species, likely due to the humid and dust-rich environment in which they work. 

The presence of Aspergillus and Trichophyton species along with Candida species on the skin further 

indicates potential health risks related to skin infections among the miners (Sarma et al., 2008; Shams-

Ghahfarokhi et al., 2014)  
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Figure 2: P0A1, S3A7 (both Aspergillus species), P1B2 (Penicillin species) showing different types of 

conidial structures. 

 

 

 
Figure 3: P5A5 (Alternaria species), S5A5 (Fusarium species) showing different types of spores. 

 

 
Figure 4: P1A3 (Tricoderma species), P0B7 (Trichophyton species), S0A3 (Mucor species), P3A7 

(Pseudallescheria species) showing different types of hyphae. 
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3.2 Occupational Health Survey: Demographic and Health Profile of Coal Mine Workers:  

The study involved a survey of  80 participants (coal mine workers) aged 22-58 years, with a mean age of 

40 years, primarily comprising middle-aged individuals. The largest age group was 30-40 years (45%), 

followed by the 50-60 age groups (32.5%). Participants aged 20-30 years accounted for 21.25%, while only 

1.25%was between 40-50 years. This distribution highlights a significant representation of middle-aged 

workers who may have varying susceptibility to coal dust exposure and airborne fungal infections. 

The sample was predominantly male (95%), reflecting the demographic of the coal mining workforce. 

Regarding living locations, 35% of participants resided in Chandrapur, while 65% were from surrounding 

areas, which may affect their exposure to environmental hazards. Job distribution showed that 56.25% were 

engaged in mechanical work, while other roles, including drivers, administrative workers and supervisors, 

accounted for smaller proportions. Notably, 97.5% of participants reported regular medical check-ups, 

emphasizing the importance of health monitoring in this high-risk occupation. These findings provide 

insight into the workforce's demographic and occupational factors that influence their exposure to coal 

mining-related health risks. 

The analysis of the participants' medical histories revealed several key health issues related to their 

occupational environment. The table no.2 outlines the prevalence of various occupational health issues: 

 

Table 2: Prevalence of Occupational Health Issues and Symptoms among Coal Mine Workers 

Health Issues Count Percentage 

(%) 

Discomfort due to humidity during working hours. 49 61.25 

Discomfort due to high temperature during working hours 48 60 

Discomfort due to high noise levels during working hours 56 70 

Health affected due to dust 76 95 

Persistent coughing 48 60 

Wheezing 7 8.75 

Shortness of breath 14 17.5 

Chronic bronchitis 4 5 

Worsening of asthma 31 38.75 

Dermatitis or skin rashes 13 16.25 

Itching or redness on exposed skin areas 64 80 

Eye and Nasal Irritation 43 53.75 

Fungal Infections 36 45 

Chronic Health Conditions 34 42.5 

Reduced Lung Function 35 43.75 

 

3.3 Health Implications of Fungal Exposure 

The health survey results reveal a concerning pattern of respiratory and dermatological issues among 

miners. Persistent coughing (60%), shortness of breath (17.5%) and asthma exacerbation (38.75%) are 

prevalent, correlating with the presence of airborne fungi, particularly Aspergillus and Trichophyton species 

(Maturu & Agarwal, 2015; Sisodia & Bajaj, 2024). These symptoms are consistent with occupational 

respiratory diseases such as allergic bronchopulmonary aspergillosis (ABPA) and hypersensitivity 

pneumonitis (Sisodia & Bajaj, 2024). Given that Aspergillus is a known allergen and pathogen, prolonged 

exposure to both fungal spores and coal dust in Chandrapur increases the risk of ABPA, recurrent asthma 

exacerbations and other complications like chronic pulmonary aspergillosis, invasive aspergillosis and 

emphysema (Agarwal, 2009; Lowes et al., 2015). 

Dermatological issues, such as itching or redness (80%) and dermatitis (16.25%), stem from fungal 

colonization and environmental factors. The prevalence of Trichophyton rubrum, the primary agent of 

dermatophytosis, in both air (17.5%) and skin samples (5%) supports this risk (Petrucelli et al., 2020). This 

fungal species is a significant cause of superficial infections like ringworm, especially in harsh, humid 

working conditions (Gnat et al., 2019; Khurana et al., 2019). Although dermatophytes generally cause 

superficial infections of keratinized tissues, there are increasing reports of deeper invasions in 

immunocompromised individuals, causing infections that spread to lymph nodes, the brain and bloodstream 

(Lanternier et al., 2013). 
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3.4 Environmental Factors and Occupational Health 

The reported discomfort reported by mine workers, due to high noise levels (70%) and elevated 

temperatures (60%) which leads to stress, highlights the multifaceted nature of occupational hazards in coal 

mining. In Chandrapur, these environmental stressors, combined with high fungal exposure and coal dust 

inhalation, can create a complex risk profile for miners. The synergy of these factors can lead to health 

issues and potentially compromises immune function, contributing to both respiratory and dermatological 

complications. Fungal spores flourish in environments with high dust levels and humidity (Mousavi et al., 

2016). These conditions are similar to those found in the Chandrapur mining area. The detection of fungal 

spores such as Aspergillus species (19.2% in air) and Trichophyton species (17.5% in air) further contributes 

to the risk profile in Chandrapur mining, 

Future research on the effects of coal dust exposure on DNA damage and telomere length could provide 

insights into the variability of biological responses among Chandrapur miners (Miranda-Guevara et al., 

2023). Oxidative DNA damage and its link to karyocyte apoptosis, which can reduce lymphocyte 

populations, have been observed as risks associated with coal dust exposure (Chen et al., 2024). Genotoxic 

effects, such as micronuclei formation, nucleoplasmic bridges, and nuclear buds, have also been 

documented in exposed workers (Sinitsky et al., 2016). Toxic metals present in coal dust are known to cause 

DNA damage through oxidative mechanisms, leading to complex cellular responses (Matzenbacher et al., 

2017). Additionally, inadequate use of protective equipment has been associated with increased 

occupational risks, suggesting the need for effective safety protocols (Kvitko et al., 2012). These studies 

imply potential health risks for miners in Chandrapur, who may experience similar effects despite long-term 

exposure, though they may remain undiagnosed, highlighting variability in biological responses across 

mining environments. Our findings underscore the need for comprehensive occupational health strategies in 

coal mining. The high prevalence of fungal species, particularly in deeper mine locations, calls for improved 

ventilation systems and frequent air quality monitoring. Additionally, the use of personal protective 

equipment (PPE) designed for both respiratory and skin protection is crucial, given the high rates of 

dermatological and respiratory symptoms observed in this study. Advanced PPE could help mitigate 

exposure to fungal spores and coal dust, especially in high-risk areas within the mines (Agarwal, 2009; 

Mousavi et al., 2016). 

Regular medical surveillance, as reported by 97.5% of participants, is a positive practice that should be 

continued and enhanced. However, despite routine check-ups, the high prevalence of health issues, 

particularly those related to fungal exposure, suggests a need for more targeted screenings, such as specific 

testing for fungal-related conditions like ABPA, candidiasis and dermatophytosis (Sisodia & Bajaj, 2024; 

Wächtler et al., 2012). Additionally, interventions to control temperature, humidity and noise levels in 

mining environments are essential to reduce occupational health risks. The establishment of on-site health 

clinics offering both preventive and acute care would provide miners with timely access to medical services, 

improving overall health outcomes. 

To improve occupational health in coal mining, we recommend enhancing ventilation systems to reduce 

fungal and dust exposure, improving personal protective equipment and conducting regular health check-

ups focused on respiratory, dermatological and mental health. Education programs on health risks, strategies 

to control environmental factors and the establishment of on-site health clinics are crucial. Additionally, 

targeted interventions for older miners and further research, particularly longitudinal studies, are needed to 

assess long-term health impacts 

Limitations of this study include the small sample size and the lack of control for confounding factors such 

as tobacco use or diet. Future studies should involve larger, more diverse samples and explore healthcare 

access, with longitudinal designs to better understand the long-term effects of coal mining on health 

 

IV. CONCLUSION 

The Chandrapur coal mining environment presents significant occupational health risks due to the combined 

impact of fungal exposure and coal dust inhalation. Our study identified a high prevalence of allergenic and 

pathogenic fungi such as Candida, Aspergillus and Trichophyton in air and skin samples, contributing to 

respiratory and dermatological conditions among miners. Survey results highlighted widespread respiratory 

issues, mental health concerns and adverse working conditions, emphasizing the need for immediate 

intervention. To address these risks, we recommend enhancing ventilation systems, improving personal 

protective equipment and establishing regular, comprehensive health check-ups. Worker education 

programs on health risks and protective practices are also essential. Furthermore, strategies to control 

environmental factors like temperature and humidity should be implemented and on-site clinics should offer 

http://www.ijcrt.org/


www.ijcrt.org                                              © 2024 IJCRT | Volume 12, Issue 11 November 2024 | ISSN: 2320-2882 

IJCRT2411324 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org c896 
 

both acute and preventive care. Targeted interventions for older miners and further research on the long-

term health impacts are necessary. 
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