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Abstract
The quality of air inhaled by an individual within his environment determines to a great degree the 

well-being of that individual. The study was aimed at assessing the microbial quality of indoor and outdoor 
air in Delta State University libraries, Abraka. A total of twenty indoor and outdoor air samples were col-
lected from the various faculty libraries and analysed using standard microbiological procedures. Results 
obtained showed that the total bacterial counts ranged from 1.4±0.33×103 to 8.0±0.13×103 CFU/cm3 with 
the main library having the highest bacterial load. Fungal count ranged from 1.0±0.08×103 to 9.0±0.22×103 

CFU/cm3. Eight bacterial isolates were identified in the study which included: Klebsiella sp., Pseudomonas 
aeruginosa, Staphylococcus aureus, Bacillus sp., Citrobacter sp., Streptococcus sp., Escherichia coli and 
Corynebacterium sp. Klebsiella species (17%) had the highest prevalence while Corynebacterium sp. 
(8.5%) had the lowest prevalence. The fungi isolated were Aspergillus niger, Aspergillus fumigatus, Can-
dida albicans and Penicillium sp. The most dominant fungus was A. niger (33.3%) while Penicillium sp. 
(16.6%) was the least prevalent fungus isolated in the study. The high microbial loads of pathogenic mi-
croorganisms present in indoor air, as shown in this study, is a clear call to take measure such as regular air 
quality monitoring, sanitation, adequate ventilation of these libraries to mitigate the proliferation of these 
organisms, and also control of the environmental factors that favour the proliferation of microorganisms. 
Keywords: Air, Libraries, Microorganisms, Prevalence, University.
Резюме

Качеството на вдишвания въздух в съответната среда определя до голяма степен благосъстоя-
нието на всеки индивид. Проучването е насочено към оценка на качество на въздуха в библиотеките 
на Delta State University, Абрака и извън тях по отношение съдържанието на микроорганизми. Общо 
са събрани двадесет проби от въздуха във вътрешните и външните пространства от библиотеките 
на различните факултети, които са анализирани с помощта на стандартни микробиологични про-
цедури. Получените резултати показват, че общият брой на бактериите варира от 1.4±0.33×103 до 
8.0±0.13×103 CFU/cm3, като основната библиотека има най-високо бактериално натоварване. Броят 
на гъбичките варира от 1.0±0.08×103 до 9.0±0.22×103 CFU/cm3. В проучването са идентифицирани 
осем бактериални изолата, които включват: Klebsiella sp., Pseudomonas aeruginosa, Staphylococcus 
aureus, Bacillus sp., Citrobacter sp., Streptococcus sp., Escherichia coli и Corynebacterium sp. Видовете 
Klebsiella (17%) имат най-високо разпространение, докато Corynebacterium sp. (8.5%) са най-мал-
ко разпространени. Изолираните гъби са Aspergillus niger, Aspergillus fumigatus, Candida albicans и 
Penicillium sp. Най-доминиращата гъба е A. niger (33.3%), докато Penicillium sp. (16.6%) е най-малко 
разпространената гъбичка, изолирана в проучването. Високите микробни натоварвания на патоген-
ни микроорганизми, присъстващи във въздуха на закрито, както е показано в това проучване, е ясен 
призив за предприемане на мерки като редовно наблюдение на качеството на въздуха, подобряване 
на санитарните условия, адекватна вентилация на тези библиотеки за снижаване разпространението 
на тези организми, както и контрол на факторите на околната среда, които благоприятстват проли-
ферацията на микроорганизмите.
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Introduction
An academic library is a library that is at-

tached to a higher education institution to support 
the curriculum and research of the university facul-
ty and students (Pasquerella et al., 2000). Students 
and staff spend some of their time in their library 
which is an indoor environment for assessing in-
formation as well as reading and studying; and the 
possibility of disseminating microbial contami-
nants through activities such as talking, coughing, 
sneezing, ventilation systems, spread of dust by 
walking, carrying of books are common (Fernstrom 
and Goldblatt, 2013). The quality of air inhaled by 
an individual within his environment determines to 
a great the degree of well-being of that individu-
al. Some infectious agents are suspended in the air, 
therefore the environment could be a potential route 
for the transmission of airborne infections (Emma-
nuel-Akerele and Gbadamoshin, 2021).

Indoor and outdoor environments are funda-
mental environmental factors capable of impacting 
health (Yassin and Almouqatea, 2010). Air quality 
of indoor environments is one of the main factors 
affecting the health, wellbeing and productivity of 
people and air quality is affected by the presence of 
microorganisms such as bacteria, molds and viruses 
which predispose people to airborne diseases (Fern-
strom and Goldblatt, 2013).  Transmission of path-
ogens by air occurs when droplets containing mi-
crobes from infected persons are propelled through 
the air and deposited on the host’s body. Droplets 
are generated from the source mainly when the per-
son coughs and sneezes (Pasquerella et al., 2000). 
Dissemination can be by air-borne droplets contain-
ing microorganisms that remain suspended in the 
air for a period of time or dust particles containing 
the infectious agents (Mirhoseini et al., 2015). The 
microbial contamination of indoor air of an area at a 
given period can be measured by the quality of air, 
the number of individuals in the area, the type of 
activities and degree of ventilation (Ekhaise et al., 
2010). Human activities such as sweeping, walk-
ing, waving of clothes etc., can raise dust which is 
a good vehicle of airborne contamination (Emma-
nuel-Akerele and Gbadamoshin, 2021). 

Fungi are commonly associated with indoor 
as well as outdoor environments, causing allergy 
in people globally. People exposed to aerosol with 
airborne microorganisms and their by-products 
can develop respiratory disorders, hypersensitiv-
ity pneumonitis and toxic syndromes (Yassin and 
Almouqatea, 2010). Microorganisms that cause 
damage in indoor and outdoor environments may 

play an important role in the biogeochemical trans-
formation of such environments (Pasquerella et al., 
2000). However, the relative humidity of an envi-
ronment determines to a certain extent the different 
types of microorganisms that are able to grow and 
multiply on indoor or outdoor materials or environ-
ment (Kim et al., 2010), also the level of air con-
tamination is dependent on the number of persons 
inside a room and the efficiency of the ventilation 
system (natural or artificial ventilation) (Emma-
nuel-Akerele and Gbadamoshin, 2021).

Saprophytic bacteria that are naturally part of 
the normal flora of the skin, mouth, and nose are 
most commonly emitted into the indoor air and en-
vironment (Ekhaise et al., 2010). Humans are an 
important source of indoor bacteria. The uppermost 
layer of the normal human skin is continuously re-
newed, and skin scales containing bacteria are shed 
into the environment (Fernstrom and Goldblatt, 
2013).

Bacteria in the respiratory airways are elim-
inated through droplets while talking, coughing, 
or sneezing (Yassin and Almouqatea, 2010). Other 
common bacteria of indoor environments include 
heterotrophic bacteria that grow in water reservoirs 
or moist sites of buildings, such as bathroom sinks, 
toilets and kitchenettes. Specifically, Legionellae 
and non-tuberculous Mycobacteria grow and pro-
liferate in biofilms of water pipelines or in water 
reservoirs of cooling systems. Actinobacteria (es-
pecially Streptomyces), Bacillus species and vari-
ous other bacteria grow in moist building materials 
together with fungi. Elements from bacterial struc-
tures released in air include bacterial cells, bacterial 
spores, peptidoglycans, microbial volatile organic 
compounds, exotoxins, and other bacterial growth 
metabolites (Fernstrom and Goldblatt, 2013).

Fungi are present in both outdoor and indoor 
air. The levels found in the outdoor air can range 
from less than 100 spores/m3 up to 100 000 spores/
m3 (Pasanen et al., 2016). Normally, fungi levels 
are lower in indoor spaces compared with outdoor 
spaces, but if conditions that favour fungal growth 
are present, for example, in damp houses, the levels 
of fungi in the indoor air can reach very high con-
centrations. Microbial level measurements are ex-
pressed in colony-forming units (CFUs) per cubic 
meter of air. The levels of bacteria and fungi pres-
ent in indoor air depend on the population, season, 
construction features, age, and use of the building 
as well as the ventilation rate (Yassin and Almou-
qatea, 2010).

The most common fungal genera occurring in 
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indoor and outdoor environments are Penicillium, 
Aspergillus, Cladosporium, Alternaria, and yeasts. 
These genera are also the most frequently occurring 
fungi in outdoor air. Spores of fungi are ubiquitous 
and are able to germinate whenever there is water 
available (Pasanen et al., 2016). 

Microorganisms need carbohydrates, pro-
teins, and lipids to develop. They can find all these 
elements in house dust, construction materials 
like wallpaper or textiles, paint, glue, wood, paper 
and books, stored food, or deposit of cooking oil 
(Ekhaise and Ogboghodo, 2011). Toxins (second-
ary metabolites) produced by fungi and bacteria 
interfere with RNA synthesis and can cause DNA 
damage (Pasanen et al., 2016). Some mycotoxins 
like aflatoxins produced by Aspergillus flavus and 
Aspergillus parasiticus induce carcinogenic effects 
(Ekhaise and Ogboghodo, 2011). Indoor and out-
door exposure to mycotoxins produced by Stachy-
botrys chartarum can be associated with acute 
pulmonary haemorrhage (Yassin and Almouqatea, 
2010; Pasanen et al., 2016). 

Based on the prevailing rise of infection due 
to inhalation of microorganisms, there is a need to 
study the indoor and outdoor air quality of the Delta 
State University libraries, which are used by thou-
sands of students and staff, to ascertain their current 
state, develop preventive methods and proffer ways 
to mitigate the spread of pathogenic microorgan-
isms. The study was aimed at assessing the micro-
biological quality of indoor and outdoor air in Delta 
State University libraries, Abraka.
Materials and Methods
Study area

The study was conducted in Abraka, Ethiope 
East Local Government Area, Delta State. Abraka 
is located at 5047′ 0′′ North and 606′0′′ East of Delta 
State, Nigeria.
Sample collection

Twenty indoor and outdoor air samples were 
collected from various faculty libraries at the Delta 
State University. Settling plate technique was em-
ployed to sample the air. Pre-poured nutrient agar 
and potato dextrose agar plates were exposed for 
about one hour to trap air, thereafter they were 
transported to the microbiology laboratory for anal-
ysis. All the samples obtained were cultured using 
standard microbiological procedures.
Isolation of microorganisms

The nutrient agar (Himedia, India) and pota-
to dextrose agar (Himedia, India) media were pre-
pared according to the manufacturer’s instruction 

and were sterilized using autoclave at 121oC for 
15 min (Okereke and Kanu, 2014). The inoculated 
plates were incubated at 37°C for 24 h (for bacte-
ria) and 25°C for 5-7 days (fungi). After incuba-
tion, colonies were picked using a sterile wire loop 
and were sub-cultured into petri dishes containing 
freshly prepared nutrient agar to obtain pure culture 
(Okereke and Kanu, 2014).
Identification of bacterial isolates

Isolates were identified on the basis of cul-
tural, morphological, Gram reaction and reaction to 
other biochemical tests such as catalase test, oxi-
dase test, citrate test, indole test, triple sugar iron 
test and motility test (Okereke and Kanu, 2014).
Motility test

A test tube containing sterile semi-solid nu-
trient agar was used to inoculate each test colony 
picked aseptically from a pure culture. A sterile nee-
dle was used to pick each test colony and stabbed at 
right angle and withdrawn immediately. The tubes 
were incubated for 24h and observed for growth. A 
motile organism grew away from the line of stab 
while non-motile organism grew along the line of 
stab (Okereke and Kanu, 2014).
Catalase test

A small inoculum of the well isolated organ-
ism was picked from the culture plate and placed 
on a glass slide using sterile spatula, then a drop 
of hydrogen peroxide (H2O2) was placed on it. Im-
mediate production of bubbles indicated positive 
result while the absence of bubbles indicated nega-
tive (Okereke and Kanu, 2014).
Oxidase test

A piece of filter paper was placed on a clean 
petri dish and three drops of freshly prepared oxi-
dase reagent were added. A sterile spatula was used 
to pick a colony of the test organism and smeared on 
the filter paper. The result is positive when purple 
coloration appears within 5 to 10 sec of the analysis 
while in negative isolates there is absence of purple 
coloration (Okereke and Kanu, 2014).
Citrate test

Slants of Simmons citrate medium (Hime-
dia, India) were prepared in McCartney bottles 
as instructed by the manufacturer. Using a sterile 
straight wire, the test organism was streaked on a 
tube containing slant of Simmons Citrate Agar and 
incubated at 37°C for 24 h. The change in color 
from green to blue indicated positive while nega-
tive isolates did not retain the green color (Okereke 
and Kanu, 2014).
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Indole test
Peptone water of 3 ml were prepared and 

sterilized, allowed to cool and a loopful of the test 
organism was inoculated using a sterile wire-loop 
and incubated at 37°C for 48 h. At the end of incu-
bation, 3 drops of Kovacs reagent were added and 
then shaken. A red color ring at the interface of the 
medium denoted a positive result, while absence of 
a red color ring at the interface of the medium de-
noted a negative result (Okereke and Kanu, 2014).
Triple sugar iron test (TSI)

Slant of TSI medium was prepared in Mc-
Cartney bottles according to the manufacturer’s 
instruction. Using a sterile straight wire, the test 
organism was inoculated into the slant of the TSI 
agar and also streaked on the surface, and incubated 
at 37°C for 24h. The change in color at the bottom 
from light pink to yellow showed glucose fermenta-
tion was positive. Change in color at the bottom and 
in the middle from light pink to yellow showed that 
glucose and lactose were fermented. The presence 
of bubbles indicated gas production while change 
of color from light pink to black indicated hydrogen 
sulphide production (Okereke and Kanu, 2014).
Characterization and identification of fungal 
isolates

The isolates were identified using their mac-
roscopic features and thereafter stained with lac-
tophenol cotton blue for microscopic examination 
of the size, shape, type of budding of vegetative 
cells, presence of hyphae and other structures 
(Pasanen et al., 2016). 
Results

The bacterial load of the indoor air samples 
ranged from 1.4±0.33×10³ to 8.0±0.13×10³CFU/
cm3 with the main library outdoor sample having 
the highest bacterial load of 8.0±0.13×10³CFU/cm3 

and the main library indoor sample having the least 
bacterial load of 1.4±0.33×10³ CFU/cm3 as shown 
in Table 1. 
Table 1. Total bacteria count of indoor and outdoor 
air samples (×103)

Location
Total bacterial count (CFU/cm³)

Indoor Outdoor
MCB LIB 2.9±0.26 3.1±0.33
PHM LIB 1.5 ±0.22 1.7±0.11
FSS LIB 1.6±0.02 1.8±0.01
MAIN LIB. 1.4±0.33 8.0±0.13
BMS LIB 4.5±0.24 1.7±0.55

Key: MCB LIB= Microbiology Library, PHM=Pharmacy Li-
brary, FSS = Faculty of Social Science Library, MAIN LIB= 
Main library, BMS = Basic Medical Science Library.

Fungal load ranged from 1.0±0.08×10³ to 
9.0±0.22×10³ CFU/cm3 as presented in Table 2, 
respectively, with the main library indoor sample 
having the least fungal load of 1.0±0.08×10³CFU/ 
cm3 and the pharmacy library indoor sample having 
the highest fungal load of 9.0±0.22×10³ CFU/ cm3.

Table 2. Total fungal count of indoor and outdoor 
air samples (×103)

Location
Total fungal count (CFU/cm³)

Indoor Outdoor
MCB LIB 1.2±0.27 1.5±0.06
PHM LIB 9.0±0.22 7.0±0.48
FSS LIB 6.0±0.32 3.1±0.16
MAIN LIB 1.2±0.33 1.0±0.08
BMS LIB 6.0±0.15 5.0±0.26

Key: MCB LIB= Microbiology Library, PHM=Pharmacy Li-
brary, FSS=Faculty of Social Science Library, MAIN LIB= 
Main library, BMS=Basic Medical Science Library.

The prevalence of the bacteria isolates as pre-
sented in Table 4 showed that Klebsiella species 
(17%) had the highest occurrence, followed by P. 
aeruginosa (14.8%), S. aureus (12.7%), Bacillus 
sp. (12.7%), Citrobacter sp. (12.7%), Streptococ-
cus sp. (10.6%), E. coli (10.6%) and Corynebacte-
rium sp. (8.5%). 

The bacterial species isolated were Klebsiella 
sp., P. aeruginosa, S. aureus, Bacillus sp., Citrobac-
ter sp., Streptococcus sp., E. coli, and Corynebacte-
rium sp. as characterised in Table 3. It was observed 
that Klebsiella species 8 (17%) had the highest oc-
currence, followed by P. aeruginosa 7 (14.8%), 
Staphylococcus aureus 6(12.7%), Bacillus sp. 6 
(12.7%), Citrobacter sp. 6 (12.7%), Streptococcus 
sp. 5 (10.6%), E. coli 5 (10.6%) and Corynebacte-
rium sp. 4 (8.5%).

The fungal species were identified according 
to their macroscopic and microscopic features as 
presented in Table 5. The fungi isolated were A. 
niger, A. fumigatus, C. albicans and Penicillium sp. 
A. niger occurred most followed by A. fumigatus, 
C. albicans and Penicillium sp. with prevalence 
percentages of 4 (33.3%), 3 (25%), 3(25%), and 2 
(16.6%), respectively.

The prevalence of the fungal isolates as 
presented in Table 6 showed that A. niger (33.4%) 
had the highest occurrence, followed by A. fumigatus 
(25%), C. albicans (25%) and Penicillium sp. 
(16.6%) which had the least occurrence of fungi 
isolated.
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Table 4. Prevalence of bacterial isolates
Bacterial Isolates Occurrence (N) Percentage (%)
Klebsiella sp. 8 17.0
Pseudomonas sp. 7 14.8
Staphylococcus sp. 6 12.7
Bacillus sp. 6 12.7
Citrobacter sp. 6 12.7
Streptococcus sp. 5 10.6
E. coli 5 10.6
Corynebacterium sp. 4 8.5

Key: N =47

Table 6. Prevalence of fungal isolates
Fungal isolates Occurrence(N) Percentage (%)
A. niger 4 33.4
A. fumigatus 3 25.0
C. albicans 3 25.0
Penicillum sp.  2 16.6

Key: N = 12

Discussion 
The total bacterial count of the indoor and 

outdoor air samples ranged from 1.4±0.33 to 
8.0±0.13×103 CFU/cm³ with the main library out-
door sample having the highest bacterial load, 
while the fungal count ranged from1.0±0.08 to 
9.0±0.22×103 CFU/cm³ for the main library out-
door and pharmacy library indoor, respectively, as 
shown in Tables 1 and 2. The high microbial load 
recorded in the study could be attributed to the num-
ber of occupants or students during the assessment, 
which is relative to the actual size of the libraries.  

Similar studies revealed that the presence of air-
borne bacteria may be associated to the presence of 
personnel particularly in closed premises (Awosika 
et al., 2012; Meadow et al., 2014; Emmanuel-Ak-
erele and Gbadamoshin, 2021).

The high value of the fungal counts did not 
conform with the findings of Knibbs et al., (2011), 
whose findings showed that the mean fungal con-
centrations were slightly decreased as occupation 

Table 3. Identification and characterization of bacterial isolates
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Bacillus sp. Rod + + - + - - - - + -
Pseudomonas sp. Rod - + - - - - + + + +
E. coli Rod - + - + + - + + + +
Klebsiella sp. Rod - + + + - - + - + +
Staphylococcus sp. Cocci + + - + - - + - + +
Citrobacter sp. Rod - + - - - - + - + +
Streptococcus sp. cocci + + - + - - - + + -
Corynebacterium Rod + + - - - - - + + -

Key: +: Positive, -: Negative

Table 5. Identification of fungal isolates
Fungal species Cultural morphology Microscopic characteristics
A. niger Filamentous mold with white margin  

and black spores
Roundish conidiophores brownish vesicles 
globose and has branched hyphae

A. fumigatus Velveting and spread over the plate. 
Light brownish color at the center and 
whitish edges.

Conidiophore colored in shades of green and 
short. Conidia in chains, brownish colored 
vesicles and septate hyphae.

Penicillium sp. Surface of colony bluish-black spreading 
with yellow underside

Hyphae septate and branched conidiophores 
septate with branchlets. Conidia in chain giving 
broom-shaped appearance

C. albicans White to cream colored, globotous and 
yeast like

Spherical and sub-spherical budding, 2.7-3 x 
8.3µm.  in size.
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progressed, suggesting that most fungi species 
present in the air were not humanborne. Accord-
ing to the reports in this study and Emmanuel-Ak-
erele and Gbadamoshin (2021) report, it has been 
observed that dampness in a building might create 
favourable conditions for the proliferation of fungi 
and subsequent fungal contamination which can be 
easily dispersed through droplets and fungal spores 
into the environment. Hence, a means of avoiding 
adverse health effects caused by various fungal spe-
cies is the prevention of persistent dampness and 
microbial growth in the interior surfaces and on the 
building structures.

Eight bacterial isolates were identified in the 
study which include: Bacillus sp., Pseudomonas 
sp., E. coli, Klebsiella sp., Staphylococcus sp. and 
Corynebacterium sp, (as shown in Table 3), while 
four fungal isolates were isolated which are A. ni-
ger, A. fumigatus, C. albicans and Penicillium sp 
(as presented in Table 5). The microorganisms iso-
lated in this study are similar to those reported by 
Yassin and Almouqatea (2010), who worked on the 
assessment of airborne bacteria and fungi in an in-
door and outdoor environment. 

The prevalence of the bacteria isolates as pre-
sented in Table 4 showed that Klebsiella species 
(17%) had the highest occurrence, followed by P. 
aeruginosa (14.8%), S. aureus (12.7%), Bacillus 
sp. (12.7%), Citrobacter sp. (12.7%), Streptococ-
cus sp. (10.6%), E. coli (10.6%) and Corynebacte-
rium sp. (8.5%). These bacteria isolated from these 
libraries might have been disseminated by the staff, 
students, visitors, ventilation and/or air condition-
ing systems. A similar report was made by Ekhaise 
and Ogboghodo (2011), who also isolated S. aureus, 
E. coli, B. cereus, S. marcescens and Micrococcus 
sp. in their study on airborne microflora present in 
the atmosphere of the University of Benin. 

S. aureus is a pathogenic organism that is ca-
pable of causing pneumonia and other infections 
in the skin, tissues and organs (Emmanuel-Akerele 
and Gbadamoshin, 2021). E. coli, gram-negative 
bacteria, are normally present in the gastrointestinal 
tract of healthy persons, but some strains are known 
to cause infections in the gastrointestinal tract (such 
as diarrhoea), urinary tract, and other parts of the 
human body (Ekhaise and Ogboghodo, 2011; Em-
manuel-Akerele and Gbadamoshin, 2021). Few 
strains such as E. coli O157:H7 have been report-
ed to cause vomiting, stomach cramps and bloody 
diarrhoea. Other gram-negative bacteria such as 
Serratia spp., Klebsiella sp., and Enterobacter sp. 
are opportunistic and may also infect the urinary 

or respiratory tract (Emmanuel-Akerele and Gbad-
amoshin, 2021). Klebsiella has the ability to cause 
pneumonia in individuals with weakened immune 
systems. P. aeruginosa is also a gram-negative bac-
terium that can cause infection in the blood, skin, 
bones, ears, eyes, urinary tract, heart valves, and 
lungs, as well as wounds (Emmanuel-Akerele and 
Gbadamoshin, 2021).

The prevalence of the fungal isolates in the li-
braries as shown in Table 6 were 33.4%, 25%, 25% 
and 16% for A. niger, A. fumigatus, C. albicans, and 
Penicillium sp., respectively. Similar observations 
have been reported by other researchers in indoor 
and outdoor environment of houses at the Universi-
ty of Benin Teaching Hospital and two major hos-
pitals in Benin City, Nigeria (Ekhaise and Ogbo-
godo, 2011). Emmanuel-Akerele and Gbadamoshin 
(2021), who investigated the microflora of fomites 
and air in day-care centres also reported that they 
were able to isolate the following microorganisms; 
S. aureus, Serratia spp., S. flexneri, Citrobacter 
spp., S. typhi, P. aeruginosa, E. aerogenes, P. vul-
garis, E. coli, A. niger, P. chrysogenum, A. flavus, 
and R. stolonifer. Similarly, a survey of filamentous 
fungi in three hospitals in Greece indicated that 
A. niger and A. fumigatus were the most common 
pathogens. Spores of Aspergillus species may lead 
to aspergillosis in immunocompromised hosts Mir-
habar and Badaruddin (2005).
Conclusion

The present study has shown that potential 
pathogenic microorganisms are present in both 
the indoor and outdoor environment of Delta State 
University, Abraka, and there is correlation of the 
organisms in terms of number and species. The bac-
teria and fungi concentrations of air obtained in this 
study might be a potential risk factor for the spread 
of airborne infection in the University library as 
well as the entire University Community. Thus, 
there is a need for regular air quality monitoring, 
proper hygiene measures, sanitation to identify and 
control the environmental factors that favours the 
proliferation of microorganisms.
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