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ABSTRACT
The quality of air in healthcare environments has become a major public health concern globally, particularly as it relates to the transmission of airborne diseases and hospital-acquired infections (HAIs). The study assessed the microbial contamination and air quality of selected hospital environments in Warri and its environs, with a focus on identifying the types and concentrations of airborne microorganisms, to determine their compliance with World Health Organization (WHO), National Environmental Standards and Regulations Enforcement Agency (NESREA), and Standards Organization of Nigeria (SON) guidelines. Airborne pollutants such as particulate matters (PM2.5 and PM10), carbon dioxide (CO2), volatile organic compounds (VOCs), methane (CH4), and microbial contaminants were measured using Aeroqual Series 500 monitors and passive culture plate exposure respectively. Results revealed elevated indoor temperatures (29.1°C–32.8°C) and poor ventilation in several departments, especially administrative and emergency units, which corresponded with higher pollutant levels. Hazardous levels of methane (up to 4381 ppm) and VOCs (up to 9458 ppm) were detected, far exceeding recommended indoor limits. Bacterial and fungal analyses identified Bacillus spp., Staphylococcus aureus, Proteus mirabilis, Enterobacter spp., and airborne fungi such as Aspergillus niger, Alternaria spp., and Rhizopus spp. The study established a positive correlation between poor indoor air quality indicators and elevated microbial loads, suggesting a significant risk for hospital-acquired infections (HAIs). These findings highlight the urgent need for continuous air monitoring, improved Heating, Ventilation and Air Conditioning (HVAC) systems, and targeted interventions such as High-Efficiency Particulate Air (HEPA) filtration and microbial surveillance, particularly in high-risk zones.
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Introduction
Indoor air quality (IAQ) in hospitals plays a central role in protecting patients, visitors, and healthcare workers from airborne pollutants and infectious agents. Hospitals differ from typical indoor environments because they host highly vulnerable individuals, including the elderly, surgical patients, newborns, and immunocompromised persons, all of whom are at heightened risk of airborne infections (Humphreys & Coleman, 2020). The hospital environment often contains a mixture of pollutants such as particulate matter (PM₂. ₅ and PM₁₀), volatile organic compounds (VOCs), and biological contaminants like bacteria, viruses, and fungal spores. These pollutants originate from outdoor air, cleaning agents, medical procedures, ventilation systems, and building materials (D’Alessandro et al., 2020). Fine particulate matter, especially PM₂. ₅, can carry pathogens deep into the lungs and enhance the risk of respiratory infections, while VOCs, though non-infectious, may irritate the respiratory tract and suppress immune defenses, increasing susceptibility to opportunistic infections (Li et al., 2007)
Bioaerosols produced through coughing, sneezing, talking, and aerosol-generating procedures can remain suspended in the air for long periods. These airborne microorganisms contribute substantially to hospital-acquired infections (HAIs), especially in crowded or poorly ventilated zones (Otter et al., 2021). Studies frequently detect Staphylococcus aureus, Pseudomonas aeruginosa, and Aspergillus fumigatus in hospital settings, particularly in areas with inadequate ventilation or high patient traffic. These pathogens can remain viable in indoor air, settle on surfaces, and contaminate medical equipment, posing significant health risks to patients recovering from surgery or those with weakened immunity (Kowalski, 2021).
Critical environments such as Intensive Care Units (ICUs), surgical theatres, Neonatal Intensive Care Units (NICUs), hematology wards, and transplant units require especially stringent air quality management. These units contain large numbers of immunocompromised individuals for whom even low concentrations of airborne pathogens can result in severe and potentially life-threatening infections. Airborne transmission has been implicated in outbreaks of diseases such as tuberculosis, influenza, invasive aspergillosis, and COVID-19, underscoring the need for robust air management systems (Beggs, 2022). Documented cases show that contaminated air ducts, inadequate filtration, and construction activities can introduce fungal spores into hospital air, triggering outbreaks of invasive aspergillosis particularly in hematology and oncology wards where patient immune defenses are significantly weakened (Eames et al., 2020; WHO, 2023).
Construction and renovation activities pose a unique threat by releasing dust and Aspergillus spores into the air. Without proper containment measures, these spores can infiltrate clinical areas and cause fatal fungal infections among vulnerable patients, especially those undergoing chemotherapy or stem cell transplantation (Beggs, 2022). Such events have prompted hospitals to adopt stricter infection-control measures, including HEPA-filtered ventilation systems, physical barriers, negative-pressure isolation rooms, and careful monitoring of airflow during building maintenance and construction (Azimi & Stephens, 2013).
Maintaining good IAQ is therefore fundamental to infection-prevention practices. Clean hospital air reduces airborne pathogen loads and supports other infection-control strategies such as proper hand hygiene, sterilization of medical equipment, and routine surface disinfection (Otter et al., 2021). Effective air quality management includes adequate ventilation, air filtration with HEPA filters, pressure zoning (positive pressure for operating rooms and negative pressure for isolation rooms), and continuous monitoring of airborne contaminants (Azimi & Stephens, 2013). Maintaining optimal temperature and humidity also enhances patient comfort and reduces microbial growth, contributing further to patient safety (D’Alessandro et al., 2020).
Poor indoor air quality is associated with increased rates of hospital-acquired infections such as ventilator-associated pneumonia, surgical site infections, and invasive fungal diseases, all of which increase treatment costs, prolong hospital stays, and elevate morbidity. Improving IAQ has been shown to reduce infection rates, promote faster recovery, and lower overall healthcare expenditures. According to the World Health Organization, comprehensive infection-prevention strategies including environmental interventions like enhanced air management can reduce hospital-acquired infections by up to 70% (WHO, 2023). Thus, investing in-door hospital air quality is not only a preventive health measure but also an economically sound strategy that strengthens the overall quality of healthcare delivery (Humphreys & Coleman, 2020).
The main aim of this study was to investigate the quality of indoor air and associated microbial contaminants in selected hospitals in Warri and its environs to evaluate compliance with regulatory standards and mitigate the risk of hospital-acquired infections.
Materials and Methods

Study Area
This study was done on three major hospitals in Warri and its surroundings. These facilities have been selected due to their central deployment in healthcare delivery to the people, and the high number of patients served daily that might lead to indoor air pollution. The hospitals chosen included Hospitals 1 (Agbarho), Hospital 2 (Ekpan) and Hospital 3 (Warri). In every hospital, microbial plate exposure and indoor air quality monitoring were carried out in the strategically chosen locations in wards, outpatient waiting areas, and main entrances, provided they were accessible. These sites were chosen because they were representative of high traffic and clinically relevant places where airborne contamination is likely to take place. Three (3) departments were selected from each hospital, resulting in a total of nine departments assessed for indoor air quality in this study.
Sample collection 
Air quality analysis was carried out using the Aeroqual Series 500 portable air quality monitor, while microbial air sampling was conducted using nutrient agar and Sabouraud dextrose agar that were freshly prepared aseptically in the laboratory prior to field deployment. Agar plates were exposed to air at selected locations for 30 minutes to allow passive sedimentation of airborne microorganisms. After the 30 minutes exposure, the Agar plates were taken to the laboratory for microbial analyses. Analyses of air quality parameters were done in-situ. These complementary methods were designed to assess both the chemical and biological components of air quality within three selected hospitals within Warri and its environments
Microbial Analyses
Air samples were collected using the passive sedimentation (settle plate) method, involving a 30-minute exposure of freshly prepared Nutrient Agar (NA) and Sabouraud Dextrose Agar (SDA) plates. Following exposure, the Nutrient Agar plates were incubated at 37 °C for 24–48 hours for the enumeration of total bacterial counts, while the Sabouraud Dextrose Agar plates were incubated at 25–28 °C for 3–7 days for fungal growth. (Alemayehu et al., 2022; Okafor et al., 2021). The microbial loads were subsequently determined using standard microbiological procedures for total bacterial and fungal counts, respectively.
Bacterial Identification 
The identification of the isolates was based on the various physiological and biochemical tests carried out using Bergey’s Manual of Systemic Bacteriology (Haider et al., 2022). 
Fungal Identification
The fungi were evaluated based on their airborne concentration (cfu/m³), the diversity of fungal species isolated, their spatial distribution across various hospital departments, and their level of compliance with WHO recommended standards for indoor air quality. (Shi et al., 2025; World Health Organization, 2009)
Procedure for Operating the Aeroqual Air Quality Monitoring Equipment
The air quality measurements focused on key airborne pollutants, including particulate matter (PM2.5 and PM10) and gaseous pollutants such as ozone (O3), nitrogen dioxide (NO2), and volatile organic compounds (VOCs), depending on the sensor heads deployed. The Aeroqual Series 500 was calibrated according to the manufacturer’s specifications prior to each sampling session, and data were logged at predetermined intervals for later analysis (Aeroqual Ltd., 2021; Lin et al., 2015) 
[bookmark: _Toc213643489]Statistical analysis
The collected data were analyzed through descriptive statistics, mean and standard deviation, to provide the summary of concentrations of pollutants in various sampling points. The findings were further compared by comparing the measured values to WHO/NESREA/SON permissible limits to determine compliance as well as spatial variation across hospital settings. 
Results and Discussion

[bookmark: _Toc213374074]The air quality assessment conducted across three hospitals in Delta State revealed notable variations in the concentration of major gaseous pollutants and volatile organic compounds (VOCs), as well as microclimatic factors such as temperature and wind speed. Table 1 shows measured air quality parameters in various departments of three selected hospitals in Warri and environs in comparison with WHO/NESRA/SON acceptable limits. Figures 1, 2, and 3 are charts showing the air quality readings at the different hospitals.
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Table1: Measured Air Quality Parameters in Various Departments of Three Selected Hospitals in Delta State in Comparison with WHO/NESRA/SON Acceptable Limits

	Parameter
	WHO/NESREA/ SON
	Hospital 1 Card/Record
	Hospital 1 Antenatal
	Hospital 1 Female ward
	Hospital 2 Ultrasound
	Hospital 2 Card/Records
	Hospital 2 Physiotherapy
	Hospital 3 Emergency
	Hospital 3 Card/Records
	Hospital 3 Female Ward

	Temp (°C)
	18–24
	29. 1± 0.49
	29.5±0.44
	29.6 ± 0.71
	31.2 ± 0.88
	32.1 ± 0.68
	32.4 ± 0.32
	32.5±0.30
	31.1± 0.21
	32.8±0.56

	Wind Speed (mph)
PM2.5 (ug/m3)
PM10 (ug/m3)
	—
15
45 
	0 .2 ± 0.00
30.7
46.3
	0.0 ± 0.0
28.8
48.3
	0.0± 0.0
29.8
51.8
	0.0± 0.0
29.1
50.3
	5.8 ± 0.09
28.8
48.8
	4.6± 0.02
29.5
47.5
	0.8± 0.014
19.0
31.1
	0.0 ± 0.0
17.8
27.1
	0.0±0.0
18.8
31.8

	[bookmark: _Hlk226768611]NO2 (ppm)
	0.04
	0.015 ± 0.0
	0.019 ± 0.0
	0.018± 0.0
	0.012± 0.0
	0.0± 0.0
	0.0± 0.0
	0.034  ± 0.0
	0.021 ± 0.001
	0.012±0.0

	SO2 (ppm)
	0.05
	0.0 ± 0.0
	0.0 ± 0.0
	0.0 ± 0.0
	0.0 ± 0.0
	0.0 ± 0.0
	0.0± 0.0
	0.0 ± 0.0
	0.0 ± 0.0
	0.0 ± 0.0

	CH4 (ppm)
	10
	2.87 ± 0.1
	5.99 ± 0.1
	2.08 ± 0.1
	3.69± 0.1
	2.44 ± 0.1
	2.53 ± 0.1
	3491 ± 76.8
	2593 ± 41.9
	4381±60.1

	H2S (ppm)
	0.008
	0.31 ± 0.00
	0.0 ± 0.0
	0.0 ± 0.0
	0.77 ± 0.00
	0.26 ± 0.00
	0.0 ± 0.0
	0.0 ± 0.0
	0.0 ± 0.0
	0.0 ± 0.0

	CO (ppm)
	10
	1.5 ± 0.02
	1.2 ± 0.02
	1.2± 0.02
	0. 6± 0.00
	1.72± 0.01
	0.6 ± 0.01
	1.7 ± 0.012
	1.5 ± 0.031
	1.2 ± 0.02

	VOC (ppm)
	600
	9458 ± 87.5
	1804±50.1
	1890 ± 16.1
	1756±43.2
	1771 ± 19.4
	1958 ± 39.4
	2 731± 20.5
	1791 ± 29.4
	2982 ± 38.8


[bookmark: _Hlk227809392]Note: All values are expressed as mean ± standard error.
The results show that temperature values across all three hospital ranged from 29.1 ± 0.49°C to 32.8 ± 0.56°C, which are above the WHO/NESREA/SON standard of 18–24°C. PM2.5 ranged from 0.0 to 5.8 µg/m³ and PM10 from 27.1 to 51.8 µg/m³, with some locations exceeding recommended limits. NO₂ levels ranged from 0.0 to 0.034 ppm, while SO₂ was not detected in all locations. CH₄ varied widely from 2.08 ± 0.1 to 4381 ± 60.1 ppm, H₂S from 0.0 to 0.77 ± 0.00 ppm, CO from 0.6 ± 0.00 to 1.72 ± 0.01 ppm, and VOCs from 1756 ± 43.2 to 9458 ± 87.5 ppm across the sampled hospital environments.
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[bookmark: _Toc213374075]Figure 1: Chart Showing the Air Quality Readings at Hospital 1

Figure 2: Chart Showing the Particulate Matter Readings at Hospital 1


[bookmark: _Toc213374076]Figure 3:  Chart Showing the Air Quality Readings at Hospital 2



Figure 4:  Chart Showing the Particulate Matter Readings at Hospital 2


[bookmark: _Toc213374077]Figure 5:  Chart Showing the Air Quality Readings at Hospital 3


[bookmark: _Toc206395540]Figure 6:  Chart Showing the Particulate Matter Readings at Hospital 3





Table 2 shows variation in total bacterial counts across the sampled hospital departments, ranging from 0.23 ± 0.01 × 10² CFU/m³ to 5.29 ± 0.09 × 10³ CFU/m³. Hospital 3 Card/Records recorded the highest bacterial load, while Hospital 1 Antenatal Care showed one of the lowest values. The bacterial isolates identified across the locations include Bacillus spp., Staphylococcus aureus, Micrococcus spp., Proteus mirabilis, and Enterobacter spp. In general, most of the bacterial counts exceeded the WHO/NESREA/SON acceptable limit of ≤ 5.0 × 10² CFU/m³, with only a few departments falling within or close to the guideline value.

Table 2: Total Bacterial Load (CFU/m³) and Identified Bacterial Isolates Across Three Hospital Departments Compared with WHO, NESREA, and SON Standards

	Hospital
	Department
	  Total Bacteria Count (CFU /m3)
	WHO/NESREA /SON Acceptable Limit (CFU /m³)
	Bacterial Isolates

	Hospital 1
	Card/ Records 
	1.00±0.02 × 10³
	≤ 5.0×10²
	Bacillus spp

	
	Antenatal Care 
	0.23±0.01× 102
	≤ 5.0×10²
	Bacillus spp

	
	Female Ward 
	0.41±0.02× 102
	≤ 5.0×10²
	Staphylococcus aureus

	Hospital 2


	Ultrasound 
	1.67 ± 0.06 × 10³
	≤ 5.0×10²
	Proteus mirabilis; Bacillus spp

	
	Card / Records 
	0.38±0.02× 102
	≤ 5.0×10²
	Bacillus spp

	
	Physiotherapy Centre 

	0.32±0.01× 102
	≤ 5.0×10²
	Micrococcus spp

	Hospital 3

	Emergency Ward (L3a)
	2.33 ± 0.05 × 10³
	≤ 5.0×10²
	Staph. aureus; Bacillus spp.

	
	Card / Records (L3b)
	5.29 ± 0.09 × 10³
	≤ 5.0×10²
	Enterobacter spp; Bacillus spp; Staphylococcus aureus; Micrococcus spp.

	
	Female Ward (L3c)
	0.45±× 102
	≤ 5.0×10²
	Staph. aureus; Bacillus spp


Note: All values are expressed as mean± standard error. spp = species.
[bookmark: _Toc213374030]Table 3 shows variation in total fungal counts across the sampled hospital departments, ranging from 0.18 ± 0.01 × 10² CFU/m³ to 20.0 ± 0.23 × 10² CFU/m³. Hospital 3 Emergency Ward recorded the highest fungal load, while Hospital 1 Antenatal Care recorded one of the lowest values. The fungal isolates identified across the hospitals include Aspergillus flavus, Aspergillus niger, Rhizopus spp., Fusarium spp., and Alternaria spp.. Overall, most departments recorded fungal counts within or around the WHO permissible limit of ≤ 5.0 × 10² CFU/m³, with a few locations showing elevated values above the guideline threshold.

Table 3: Total Fungal Load (CFU/m³) and Identified Fungal Isolates Across Three Hospital Departments Compared with WHO Standards
	
Hospital
	Department
	Total Fungi Count 
(CFU /m3)
	WHO
	Fungi Isolates

	Hospital 1

	Card / Records 
	6.7 ± 0.09 × 10²
	≤ 5.0×10²
	Aspergillus flavus; Rhizopus spp.

	
	Antenatal Care 
	0.18± 0.01 × 10²
	≤ 5.0×10²
	Aspergillus niger

	
	Female Ward 
	0.22± 0.03 × 10²
	≤ 5.0×10²
	Aspergillusflavus

	Hospital 2


	Ultrasound 
	0.20± 0.01 × 10²
	≤ 5.0×10²
	Fusarium spp

	
	Card / Records 
	3.3 ± 0.06 × 10²
	≤ 5.0×10²
	Aspergillus niger

	
	Physiotherapy Centre 
	0.31± 0.02 × 10²
	≤ 5.0×10²
	Aspergillus niger

	Hospital 3

	Emergency Ward 
	20.0 ± 0.23 × 10²
	≤ 5.0×10²
	Alternaria spp; Rhizopus spp.
Aspergillus niger 

	
	Card / Records 
	6.7± 0.07 × 10²
	≤ 5.0×10²
	Fusarium spp

	
	Female Ward 
	0.40± 0.03 × 10²
	≤ 5.0×10²
	Aspergillus niger


 Note: All values are expressed as mean± standard error. spp= species.
Air quality assessment across nine hospital departments showed substantial spatial variation when compared with WHO (2023), NESREA (2011), and SON (2015) standards. The physicochemical characteristics observed in this study are consistent with recent empirical evidence showing that hospital indoor environments often exhibit elevated temperature, particulate matter, and chemical pollutants. The temperature range recorded in this study (29.1–32.8°C) agrees with reports that hospital indoor temperatures in tropical and resource-limited settings frequently exceed recommended comfort limits. Similarly, the PM₁₀ values (27.1–51.8 µg/m³), with some exceeding the 45 µg/m³ guideline, align with findings from recent hospital-based studies that documented elevated particulate matter levels in clinical environments, particularly in high-activity units (Ahmad Jonidi Jafari et al., 2025). Furthermore, the extremely high VOC concentrations observed in this study (up to 9458 ppm) are consistent with broader reviews indicating that healthcare environments often contain significant levels of VOCs due to disinfectants, medical supplies, and cleaning agents (Morakinyo et al., 2022). These findings collectively reinforce the pattern that hospital indoor air is often chemically burdened and spatially variable.
The bacterial results of this study also show strong agreement with previous research demonstrating that hospital air commonly contains elevated microbial loads, especially in high-occupancy areas. The bacterial counts recorded in this study (up to 5.29 × 10³ CFU/m³) fall within the range reported in recent studies, where concentrations between 829 and 4980 CFU/m³ were observed in hospital wards and outpatient departments (Onmek et al., 2022). The dominance of Bacillus spp., Staphylococcus aureus, and Micrococcus spp. identified in this study further aligns with these findings, as these genera are consistently reported as the most abundant airborne bacteria in healthcare environments (Onmek et al., 2022). In addition, evidence from hospital-based exposure studies indicates that indoor bacterial aerosols are prevalent and may pose health risks in clinical settings, particularly in developing regions (Megri et al., 2022), supporting the elevated bacterial loads observed across several departments in this study.
The fungal findings equally agree with recent studies highlighting the widespread presence and variability of airborne fungi in hospital environments. The fungal counts recorded in this study (up to 20.0 × 10² CFU/m³) are comparable to values reported in hospital environments, where fungal concentrations ranging from 90 to 920 CFU/m³ have been documented (Onmek et al., 2022). The predominance of genera such as Aspergillus, Fusarium, and Alternaria also aligns with recent findings from hospital-based studies, which consistently identify these fungi as common airborne contaminants. For example, Belizario et al. (2021) reported that Aspergillus species are among the most dominant fungi in indoor hospital air, particularly in critical care areas. Similarly, Lemos et al. (2024) documented the frequent occurrence of Aspergillus species in tertiary hospital environments, with variations across departments. These findings support the fungal profile and spatial distribution observed in this study.
In addition to agreement, the present findings also show some variation compared with previous studies, highlighting the influence of environmental and operational factors. While some studies report consistently high particulate and microbial loads across all hospital units, this study shows that certain departments recorded lower PM₂.₅ and fungal counts, indicating localized differences. Recent reviews confirm that indoor air quality in hospitals is strongly influenced by ventilation efficiency, occupancy rate, and sanitation practices, with better managed environments showing reduced contamination levels (Morakinyo et al., 2022). This suggests that the variability observed in this study reflects the dynamic and location specific nature of hospital indoor air quality.
Overall, the findings of this study are in strong agreement with recent research, demonstrating that hospital indoor air is characterized by elevated chemical pollutants, significant microbial contamination, and marked spatial variability across departments. The concurrence of high VOC levels, elevated particulate matter, and substantial bacterial and fungal loads supports the growing body of evidence that healthcare environments remain critical zones for indoor air quality concerns. At the same time, the observed variations across departments reinforce the understanding that indoor air quality is not uniform but influenced by multiple interacting factors, highlighting the need for continuous monitoring and targeted environmental management in hospital settings.
Conclusion
 This study reveals that the selected hospitals exhibit generally poor indoor air quality characterized by elevated temperatures, high particulate matter (PM₁₀), and significantly high volatile organic compound (VOC) concentrations that exceed recommended standards. The physicochemical findings indicate that hospital indoor environments are thermally stressed and chemically polluted, particularly in high-activity departments, which reflects potential inadequacies in ventilation and environmental control systems. The microbiological assessment further shows substantial bacterial and fungal contamination, with bacterial loads exceeding WHO/NESREA/SON limits in most departments and fungal isolates dominated by potentially pathogenic genera such as Aspergillus, Bacillus, Staphylococcus aureus, and Fusarium. These findings collectively imply that hospital indoor environments in the study area pose potential occupational and public health risks to patients, healthcare workers, and visitors due to continuous exposure to airborne pollutants and microbial contaminants. The study therefore underscores the urgent need for improved ventilation systems, routine air quality monitoring, and strict infection control and environmental hygiene practices to reduce airborne contamination and safeguard health within hospital settings.
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HOSPITAL 1

Hospital  1 Card/Record	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	1.4999999999999999E-2	1E-4	2.87	0.31	1.5	9458	Hospital 1 Antenatal	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	1.9E-2	1E-4	5.99	1E-4	1.2	1804	Hospital 1 Female ward	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	1.7999999999999999E-2	1E-4	2.08	1E-4	1.2	1890	Parameter


µg/m³




HOSPITAL  1 
PM 2.5 (µg/m³)	Card / Record	Antenatal	Female Ward	30.7	28.8	29.1	PM 10 (µg/m³)	Card / Record	Antenatal	Female Ward	46.3	48.3	56.8	HOSPITAL DEPARTMENTS

(µg/m³)
Hospital 2

Hospital 2 Ultrasound	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	1.2E-2	0	3.69	0.77	0	1756	Hospital 2 Card/Records	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	0	0	2.44	0.26	1.72	1771	Hospital 2 Physiotherapy	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	0	0	2.5299999999999998	0	0.6	1958	Parameter


µg/m³




Hospital 2

PM2.5 (ug/m3)	 Ultrasound	Card/Records	 Physiotherapy	29.1	28.8	29.5	PM10 (ug/m3)	 Ultrasound	Card/Records	 Physiotherapy	50.3	48.8	47.5	Hospital Department


ug/m3




Hospital 3

Hospital 3 Emergency	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	3.4000000000000002E-2	0	3491	0	1.7	0	Hospital 3 Card/Records	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	2.1000000000000001E-2	0	2593	0	1.5	1791	Hospital 3 Female Ward	NO2 	SO2 	CH4 	H2S 	CO 	VOC 	1.2E-2	0	4381	0	1.2	2982	Parameter 


µg/m³




Hospital 3
PM 2.5 (µg/m³)	Emergency	Card/ Record	Female Ward	19	17.8	18.8	PM 10 (µg/m³)	Emergency	Card/ Record	Female Ward	31.1	27.1	31.8	Hospital Department
µg/m³

2

