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ABSTRACT: Hospital infections caused by fungi have been frequently reported in hospitalized patients, with a high 

morbidity and mortality, making it increasingly important to the awareness of air quality. This study is designed to isolate, 

identify and investigate the occurrence of airborne fungal spores present in various working environments of some selected 
hospitals within Lagos State, Nigeria. Air samples at six working area (reception, out-patient, male ward, female ward, 

maternity ward and operating theatre) of the selected hospitals were obtained on triplicate of Sabouraud dextrose agar 

plates, every week days for six consecutive weeks. Isolated fungi were subsequently identified using both microscopic 
and macroscopic characteristics. Seven species of fungi belonging to three genera were recovered during this study period; 

Aspergillus niger, A. flavus, A. fumigatus, A. species, Candida species, Penicillium citrinum and P. species. The most 

abundant fungus encountered in this study is A. niger with P. species being the least isolated fungus from all the 
investigated hospitals. Of the six working areas sampled in the eight hospitals, the reception and out-patient areas appeared 

to record the highest occurrence of encountered fungi while the examined operating theatre rooms had the least fungal 

airsporal contaminant. It was gathered from this study that despite the daily cleaning of the investigated hospital working 
environments with different antiseptic and disinfectants, fungal contaminant was observed throughout the sampled period. 

We thereby conclude that the hospital environments are continuously monitored in order to identify and eliminate the 

sources of these fungal spores. 
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Fungi are ubiquitous in nature and can be transmitted 

by wind, water, insects, humans and animals, are able 

to spread through the ambient air and thereby called 

airborne (Aglawe et al. 2015). Air is a natural habitat 

of various fungi, mostly in the form of spores, clusters 

of spores and fragments of mycelium (Malgorzata, 

2014). Fungal spores and fragment of mycelium 

passively float in the air and are spread by air currents 

(Southworth, 1974). Fungal spores are discharged 

either passively or through active mechanisms and 

become airborne (Tainter and Baker, 1996). These 

spores may either land on suitable substrates and 

germinate into new organism or remain dormant for 

hundreds of years, becoming fossilized with time 

(Carris et al. 2012). Fungal species that may be present 

in hospitals, unusual opportunistic fungi in 

environment such as species of Candida and 

Aspergillus remain major cause of nosocomial 

infection (Pfaller and Diekema, 2007). The health 

hazards associated with exposure to these fungal 

spores include not only immunosuppressed patients, 

but also healthy individuals who may develop 

hyperactivity to the fungal allergens; such as asthma 

and allergic reaction (Cross, 1997). Approximately, 

10% of all patient infections are suspected to be 

hospital-acquired (Meers et al. 1990). Many of these 

infections are endogenous in nature, but others can be 

acquired from exogenous means by healthcare 

workers, contaminated infusion products, biomaterials 

and abiotic environmental sources (Bifarin et al. 

2013). The presence of fungal airborne spores in 

indoor air of hospital environment brings about a 

challenge to the health of individuals in the hospital 

which can also lead to hospital acquired infection and 

prolonged stay in the hospital (Saadoun et al. 2008). 

Hospital infections caused by fungi have been 

frequently reported in hospitalized patients, with a 

high morbidity and mortality, making it increasingly 

important to the awareness of air quality (Mousavi et 

al. 2016). Disinfectants and antiseptics are chemicals 

commonly used for a range of topical and hard surface 

procedures in hospitals and other healthcare settings 

(McDonnell and Russell, 2001). The British Standards 

Institution further define disinfection as not 

necessarily killing all of the organisms, but reducing 

them to a level which is neither harmful to health nor 

to the quality of perishable goods (Wilson et al. 2004).  

These chemical compounds are mostly used in the 

hospitals to clean their environment in order to 

eliminate/reduce the presence of these group of 
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organisms’ in their environs knowing fully the health 

implication. This study therefore aims to isolate, 

identify and investigate the occurrence of airborne 

fungal spores present in various working 

environments of eight different hospitals within Lagos 

State, Nigeria and ascertain the claims of these 

hospitals on the use of disinfectants to curb this 

contamination. 

 

MATERIALS AND METHODS 
Sampling area: Eight general hospitals (secondary 

healthcare) in Lagos state, Nigeria were selected for 

sampling with the permission from Permanent 

Secretary, Lagos Health Service Commission 

(LSHSC/2222/VOL.X/130). Air sampling of various 

working environment in these hospitals. The area 

sampled in these hospitals include; the reception, out-

patient, male ward, female ward, maternity ward and 

operating theatre. 

 

Air sampling procedure: Air samples were obtained at 

each working area by exposing previously fresh 

prepared Sabouraud dextrose agar (with 

chloramphenicol) for five minutes. Triplicate of SDA 

plates were exposed at different angle of constant 

height of about 1.5 above the floor in each sampled 

area. This air sampling was carried at the same time, 

between 11 a.m. – 12 p.m. of each sampled day as this 

is the peak period for the influx of patients and medical 

personnel at these sampling sites. The exposed petri 

plates were transported to the laboratory in sealed zip 

locked bags. The sampling was conducted every week 

days (Monday - Friday) for six consecutive weeks 

(April 9th – May 17th). 

 

Mycological examination of airborne samples: A total 

of 90 culture sample plates were exposed at each 

hospital, incubated at 28°C and observed daily. The 

fungi were subsequently identified by both 

microscopic and macroscopic observation of each 

colony isolated. The identities of these fungi were 

certified by comparing them with confirmed 

representatives of different species in relevant 

mycology texts; Ellis et al. (2007). 

 

RESULTS AND DISCUSSION 
Seven species of fungi belonging to three genera were 

recovered from the study; Aspergillus niger, A. flavus, 

A. fumigatus, A. species, Candida species, Penicillium 

citrinum and P. species (Plate 1 - 7). The most 

abundant fungus encountered in this study is A. niger 

(fig. 1-6) with P. species being the least isolated 

fungus from all the investigated hospitals. 

 
Plate 1a&b: culture plate and micrograph of Aspergillus species 

 

 
Plate 2a&b: culture plate and micrograph of Candida species 

 
Plate 3a&b: culture plate and micrograph of Penicillium citrinum 

 

 
Plate 4a&b: culture plate and micrograph of Penicillium species 

 

 
Plate 5a&b: culture plate and micrograph of Aspergillus fumigatus 
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Plate 6a&b: culture plate and micrograph of Aspergillu flavus 

 
Plate 7a&b: culture plate and micrograph of Aspergillus niger 

 

Of the six working areas sampled in the eight 

hospitals, the reception and out-patient areas appeared 

to record the highest occurrence of encountered fungi 

(fig. 1 and 2). This trend was also observed in the male 

and female wards of the investigated hospitals (fig. 3 

and4). The reception areas of all the sampled hospitals 

recorded highest occurrence of A. niger, having 

isolation range between 87 – 90 plates of the total 90 

culture plates exposed at each hospital (fig. 1) with an 

exception to hospital 2. At hospital 2, A. species which 

was found to be present in the reception of this hospital 

but absent in all other seven hospital receptions 

sampled (fig 1). A. niger, was also found to be the most 

abundant in all the out-patient areas investigated but 

absent completely in hospital 8 throughout the study 

period (fig 2). Hospital 8 out-patient area appears to be 

the only area among that of the eight study hospital 

with the presence of A. species (fig. 2). Same trend was 

observed with the fungus Candida species, which was 

only noted at out-patient area of hospital 7 (fig. 2).  

 

The male wards areas of the investigated hospitals 

were found to be contaminated with all above listed 

fungal spores except for A. species which was 

observed to be absent all through the sampled period 

(fig. 3). Candida species on the other hand, was 

observed to be the most frequently isolated organism 

in the eight female wards examined (fig. 4).  The 

fungus Candida was also noted to be the most 

abundant fungus (fig. 5) in all investigated maternity 

wards. Though, the occurrence in the maternity wards 

seem lower compare to that encountered in the 

sampled female wards. From fig. 6, it was observed 

that the examined operating theatre rooms had the 

least fungal contaminant occurrence. Penicillium 

species for instance, was not recovered from these 

sampled areas and P. citrinum was only observed in 

the operating theatre of hospital 8 on just two culture 

plates of the 90 exposed culture plates. 

 

 
Fig. 1: occurrence of fungi in receptions of all sampled hospitals 

 

 

 
Fig. 2: occurrence of fungi in out-patient wards of all sampled 

hospitals 

It was deduced from the results that various degrees of 

variety of pathogenic fungi contamination are present 

in all the eight hospital environments examined in this 

study despite their claims on the use of disinfectant on 

daily basis to clean. Hospital, an institution ought to 

provide patient with treatment through specialized 

medical personnel now appears to source of many 

nosocomial fungal infections to the patients. This is 

due to the encountered load/occurrence of fungal 

airborne spores in the investigated hospitals. 
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Fig. 3: occurrence of fungi in male wards of all sampled hospitals 

 

 
 

Fig. 4: Occurrence of fungi in female wards of all sampled 

hospitals 

 
 

Fig. 5: Occurrence of fungi in maternity wards of all sampled 

hospitals 

 
Fig. 6: Occurrence of fungi in operating theatres of all sampled 

hospitals 

 

The isolated species of fungi from this work are 

consistent with those reported by streifel et al. (1987); 

Saadoun et al. (2008); Bifarin et al. (2013); Aglawe et 

al. (2015); Martinez-Herrera et al. (2016) and 

Mousavi et al. (2016). Species of Aspergillus 

recovered in this work were in accordance with the 

work of Hedayat et al. (2004). These authors stated 

that species of this genera are ubiquitous mold in 

homes and hospital environments. Mousavi et al. 

(1995) reports fungi as one of the important producer 

of allergens which can caused diseases including 

localized infection, fatal diseases, allergic responses in 

human when inhaled their spores/conidia. A. 

fumigatus which is one of the most isolated fungal 

species in this work, was reported as a life-threatening 

airborne opportunistic fungal pathogen which is 

particularly important among immunocompromised 

patients (Patterson and Strek, 2010).  Segal and 

Romoni, (2009) also pointed inhaling spores of A. 

fumigatus intothe lungs of human may cause a serious 

hazard and the severity of this depends on the 

immunological status of the host. Storti et al. (2012) 

stated that patient own body is usual the reservoir of 

Candida species and Pfaller and Diekema (2007) 

reported that over 75% of women will suffer from 

Candida albicans infection in their life-time. They 

also reported Candida species being the fourth most 

caused of nosocomial infection in patients in the 

United States.  This may justify the reason why 

occurrence of Candida species was more in the 

sampled female wards and maternity. Cook et al. 

(2007) and Bliss et al. (2008) in their work concluded 

that nosocomial fungal infections may originate from 

patients themselves into the hospital environment or 

transmitted to patients through contaminated 

biomedical devices or even by hospital personnel. 

According to Storti et al. (2012), they noticed that 

constant contact with patients in a hospital 
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environment facilitates cross-contamination inside the 

wards (e.g. female wards and maternity). Deorukhkar 

and Saini (2016), in their study concluded that any 

microorganism is capable of causing nosocomial 

infections, but resistance to antimicrobial agents and 

disinfectants will eventually be established over time 

by those capable of surviving and persisting in the 

hospital environment. This explains why despite the 

use of different disinfectants in the working 

environments in the sampled hospitals, loads of fungal 

spore contamination were still recovered. The low 

level of fungal spore contamination observed in the 

investigated operating theatres and maternity wards, 

according to Sessa et al. (2002); Saad, (2003) and 

Saadoun et al. (2008) may be as the result of factors 

like number and activities of patients, design of theatre 

rooms which prevent outdoor air and dust from 

entering and disinfectant process and methods. 

 

Conclusion: In conclusion, it was gathered from this 

study that despite the daily cleaning of the investigated 

hospital working environments with different 

antiseptic and disinfectants, fungal contaminant was 

observed throughout the sampled period. We thereby 

conclude that the hospital environments are 

continuously monitored in order to identify and 

eliminate the sources of these fungi. Further study is 

also recommended to assess the safety of the hospital 

environments and define new preventive measures and 

control. 
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