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Abstract: The  effect  of the constant handling of public handsets by various users  was  investigated.

It was found that public handsets contain an association of microorganisms as a result of this constant
handling. The organisms consistently isolated in this research, with their percentage frequency of

occurrence, based on colonial, morphological and biochemical characteristics comprised Staphylococcus
aureus (60%), Bacillus subtilis (100%) and Enterobacter aerogenes (40%) from bacteria and Aspergillus

niger (100%), and Rhizopus spp. (60%) as fungal isolates.  The mean bacterial viable count recorded was
4.93 X 10  CFU/g on nutrient agar, 2.12 X 10  CFU/g on MacConkey agar and 3.22 X 10  CFU/g on6 6 6

Mannitol salt agar.  Factors such as location of the phone booth and number of phone users were found
to affect the total bacterial count.  Less busy phone booths had lower bacterial count than the busy phone

booths. Consequently, these handsets could serve as a vehicle for the transmission of pathogenic
organisms.  Good personal hygiene, and the need for general reduction in call tariff globally as well as

cost of purchasing handsets to reduce the incidence of microbial transmission at call centers is highly
advocated.
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INTRODUCTION

A mobile or cellular telephone is a long-range,
p o r t a b l e  e l e c t r o n i c  d e v i c e  f o r  p e r s o n a l

telecommunications over long distances.
Until the late 1980s, most mobile phones were

sufficiently large in that they were permanently
installed in vehicles as car phones.

With the advancement in technology however,
leading to the miniaturization of circuitry, the vast

majority of mobile phones are hand held.  In addition
to the standard voice function of a telephone, a mobile

phone can support many additional services such as
SMS for text messaging, email, pocket switching for

access to the Internet, and MMS for sending and
receiving photos and video.

In fewer than 20 years, mobile phones have gone
from being rare and expensive pieces of equipment

used primarily by the business elite, to a pervasive low
cost personal item. In many countries, mobile phones

now outnumber landline telephones with most adults
and  many  children  now  owning  mobile  phones.

At present, Africa has the largest growth rate of
cellular subscribers in the world with African markets

expanding  nearly  twice as fast as Asian markets.
The availability of prepaid or pay as you go services,

where the subscriber does not have to commit to a
long term contract, has helped fuel this growth on a

monumental scale, not only in Africa but on other
continents as well.

With high level of mobile phone penetration, a
mobile culture has evolved, where the phone becomes

a key social tool, and people rely on their mobile
phone address book to keep in touch with their family

and friends.  Mobile phones serve as clocks,
organizers, reminders, calculators etc., depending on the

mobile phone accessories. W ith the development of this
new “mobile culture”, is the emergence of a new kind

of business – public call centres, made possible by the
various services provided by the telecommunications

network.  In Nigeria, this is a business boom and is
found  in  almost  every nook and cranny of towns

and villages.
With  all  the  achievements  and  benefits  of

the  mobile  phone especially public handsets, it is
easy  to  over  look  the  health  hazard;  it might

pose  to its many users.  This is against the
background  that  many  users  may not have regard

for  personal  hygiene  coupled with the location of
call  centre and the likely number of users per day.

The  constant  handling  of the phone by different
users makes it open for arrays of microorganisms,

making it a harbour and a breeding ground for
microbes especially those associated with the skin, and,

from this phone, different microorganisms are spread
from user to user.
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Research has shown that the mobile phone could

constitute a major health hazard. With tens of
thousands of microbes living on each square inch, they

harbour more bacteria than a man’s lavatory seat, the
sole of a shoe or the door handle. Microbiologists say

that 
the combination of constant handling and the heat

generated by the phones creates a prime breeding

ground for all sorts of microorganisms that are

normally found on our skin. The human surface tissue

(skin) is constantly in contact with environmental

microorganisms and become readily colonized by

certain microbial species . The adult human is covered[1]

with  approximately  2m   of  skin,  with  surface2

area supporting about 10  bacteria . The normal12 [2]

microbiota of the skin include among others; coagulase

negative staphylococci, Diphtheroids, staphylococcus

aureus, streptococci (various species), Bacillus spp.,

Mallassesia furfur and candida spp.  Others include

Mycobactenium   spp  (occassionally), pseudomonads

and Enterobacteriaceae (occassionally) . The normal[3]

Microbiota  is  harmless  and may be beneficial in

their normal location in the host in the absence of

coincident abnormalities. They can produce disease

condition if introduced into foreign locations or

compromise host.

Staphylococcus aureus can cause illnesses from

pimples and boils to pneumonia and meningitis and is

a close relative of methicillin Resistant staphylococcus

aureus (MRSA). The main reservoir of S. aureus; is

the hand from where it is introduced into food during

preparation .[4]

Hand serves as a major vehicle of transmission of

various microbes including  the  enteric  species .[5]

They stressed that the microbial population of the hand

is extremely complex and variable, consisting of gram-

positive organisms like Staphylococcus aureus and

gram-negative organism like pseudomonas aeruginosa,

which may survive for sufficient period of time on the

hand and may thus serve either as a reservoir or shelter

of infection.

In the light of these, this study takes the health

concern of these public mobile phones into

consideration and aims at identifying the microbes

regularly associated with mobile phones; their

pathogenicity and possible suggestion on improve

handling.

MATERIALS AND METHODS

Collection of Samples: The samples were collected

from public call centres on a stretch of about 3 – 4km

along Benin - Sapele Expressway with Ring Road as

the take off point.  Fifteen (15) samples were collected

in  all. Samples were collected using sterile cotton

swab sticks. The sticks were used to vigorously swab

the phones in the earpiece, keypad and mouthpiece.

The cotton end was cut off, soaked in peptone water

and incubated overnight. This was to ensure that any

microorganisms present in the cotton swab diffused into

the broth.

Culture Media Used: The media used in this study
include Nutrient Agar, Mannitol Salt agar, Sabouraud

dextrose agar and MacConkey agar.

Mannitol Salt Agar Description: This is a selective
medium that favours the growth of organisms that can

ferment mannitol. It was used to culture Staphylococcus
spp. and other Mannitol fermenters.

M acConkey, Agar (Without Salt): This differential

medium was used to culture lactose fermenters such as
the Enterobacteriaceae.

Nutrient Agar: This was used to culture non-fastidious

organisms.

Sabouraud Dextrose Agar: This was used for the
cultivation of fungi

Inoculation of Media: Samples were inoculated from

serial dilutions using the pair plate method unto
Nutrient agar and sabouraud dextrose agar and

incubated aerobically at 37 C for 24-48 hours.0

Isolation of Bacteria: Bacteria colonies isolated were
purified by re-plating on sterile nutrient agar and

incubated for 24-48 hours at 34 C.0

Characterization and Identification: This was done
on the basis of cultural appearance of colonial,

Morphology, differential and selective media and by
conventional Biochemical tests.

The fungi were identified according to appearance,
mycelia, spores and colour according to Carpenters

Microbiology.

Morphology:
The Gram Stain: A smear of each of the isolates was

made on a clean glass slide and fixed  by  flaming.
The slide was flooded with Grams crystal violet and

allowed to react for 1 minute.
Excess stain was poured off and washed briefly in

tap water, 70% alcohol was then added drop by drop
till colour stopped coming off the slide. It was then

rinsed in tap water to avoid discoloration.  Next, it was
flooded with saffranin solution and allowed to react for

20 seconds.  The excess dye was washed off the slide
and the slide allowed to air dry. The slide was then

examined under oil immersion objective.
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RESULTS AND DISCUSSIONS

In the world over, microbiological standards in

hygiene are prerequisite for a healthy living. It is not

uncommon however to observe shifts in hygienic

practices that deviate from standards in developing and

Fig. 1: Percentage Frequency of Occurrence of

Bacterial Isolates

Fig. 2: Percentage Frequency of Occurrence of Fungal

Isolates

developed world. This investigation confirms such

deviation, as arrays of microbes are found associated

with public mobile phones. Also important in the

investigation are the factors of location and possible

number of users.

The research findings indicate that Staphylococcus

aureus, Bacillus subtilis and Enterobacter aerogenes

are the main bacterial isolates frequently associated

with public mobile phone as shown in Tables 1, 2 &

3 below.  These organisms may probably have found

their entry to the phone through the skin and hand to

hand mechanism.  This is because the isolated bacteria

are subset of the normal microbiota of the skin as

advanced by earlier researchers . Frequent handling by[3]

many users of different hygiene profile having regular

skin contact with the phones may have resulted in the

frequency and the degree of population of the isolates.

This has a lot of health implication.

Staphylococcus aureus is known to cause illness

ranging  from  pimples  and  boils to pneumonia and

meningitis, which are not unlikely as corroborated by
the high population of colonies even at low dilutions.

The presence of the gram-negative rod,
Enterobacter aerogenes, a member of the coliforms
indicates the possibility of the presence of faecal
contamination on these public handsets.  Gram-negative
sepsis is most commonly caused by E coli, Klebsiella
spp, Enterobacter spp and Pseudomonas aeruginosa .[6]

Table 1: CULTURAL characteristics

A B C

Form Circular Circular Circular

Elevation Convex Convex Flat

Opacity Opaque Opaque Opaque

Surface Smooth Smooth Smooth

Colour Cream White White

Edge Entire Entire Entire

Table 2: M orphological Characteristics of Bacterial Isolates

A B C

gram staining 0 0 -

arrangement Clustered Chains Singles

Table 3: Biochemical tests

A B C

catalase + + -

glucose A/G A A

lactose A A A

maltose A A -

sucrose A A A

coagulase + - -

motility - - -

methyl Red + + -

citrate - +

indole - - -

oxidase - - -

vp - - +

possible Staphylococcus Bacillus Enterobacter

organisms aureus subtilis aerogenes

Table 4: Cultural and M orphological Features of Fungal Isolates

Colour Surface Hyphal Spores

of spores type formed

Aspergillus Brownish Fluffy Septate conidiophores

niger

Rhizopus Brownish Cottony Non-septate chlamydophores

spp.

Table 5: Total Aerobic Count (On Nutrient Agar)

Samples Dilutions

--------------------------------- ---------------------------------------------

10 10 105 4 3

1. 154 x 10 178 x 10 292 x 105 4 3

2. 97 x 10 104 x 10 216 x 105 4 3

3. 142 x 10 181 x 10 TNTC5 4

4. 156 x 10 220 x 10 TNTC5 4

5. 123 x 10 204 x 10 297 x 105 4 3

6. 126 x 10 197 x 10 220 x 105 4 3

7. 250 x 10 TNTC TNTC5

8. 156 x 10 220 x 10 297 x 105 4 3

9. 175 x 10 250 x 10 TNTC5 4

10. 127 x 10 195 x 10 270 x 105 4 3

11. 136 x 10 200 x 297 x 105 3

12. 120 x 10 196 x 10 280 x 105 4 3

13. 100 x 10 142 x 10 170 x 105 4 3

14. 120 x 10 170 x 10 220 x 105 4 3

15. 129 x 10 180 x 10 260 x 105 4 3
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Table 6: Coliform Count (On M acConkey Agar)

Samples 10 10 105 4 3

1. 19 x 10 39 x 10 62 x 105 4 3

2. 13 x 10 36 x 10 16 x 105 4 3

3. 53 x 10 98 x 10 95 x 105 4 3

4. 40 x 10 53 x 10 65 x 105 4 3

5. 50 x 10 64 x 10 70 x 105 4 3

6. 41 x 10 54 x 10 67 x 105 4 3

Table 7: Staphylococcal Count (On M annitol Salt Agar)

Samples 10 105 4

3 36 x 10 50 x 105 4

5 27 x 10 33 x 105 4

6 40 x 10 25 x 105 4

7 60 x 10 45 x 105 4

8 82 x 10 55 x 105 4

9 65 x 10 40 x 105 4

12 70 x 10 50 x 105 4

13 20 x 10 43 x 105 4

15 90 x 10 244 x 105 4

He also advanced that the endotoxin or

lipopolysaccharide (LPS) produced by members of this

group has been implicated as a primary initiator of the

pathogenesis of septic shock.

Bacillus subtilis with a 100% frequency of

occurrence has been identified as an important

organism in food spoilage . This in no doubt would[7]

contribute immensely to food spoilage and food

infection, if infected hands are used in the preparation

or eating of food.

Tables  5,  6  and  7  indicate  total Aerobic

count (on Nutrient Agar), coliform count (on

MacConkey Agar) and staphylococcal count (on

Mannitol Salt Agar) respectively.  All the samples

showed significant growths on the Nutrient Agar with

significant growth shown by only six samples on

MacConkey Agar and nine samples showing

staphylococcal  count  on  the  mannitol Salt Agar.

This is a strong indication that these microbes are

consistently  associated  with  the   investigated

mobile phones.

Figure 1 reveal the percentage frequency of

occurrence in which B . subtilis was isolated in all

samples, S. aureus occurred in 60% and 40%

occurrence was recorded for E. aerogenes.

Significantly present also are Rhizopus spp and

Aspergillus niger as presented inTable 4 based on

mycelia, colour and spores and Figure 2 with 60% and

100% frequency of occurrence respectively.  These add

significantly to food spoilage and food infection

through the production of toxins.

The overall implication of this result is that the

mobile phones which are met to make communication

easy and assessable by many, if not all, is gradually

assuming the status of pathogenic agent of disease

transmission and if care is not taken, it could be

vehicle for the transmission of Biological weapon of

mass destruction.

Besides soliciting for general hygiene improvement

by all, there is need for cost of mobile phones to be

reduced as well as the tariff. This is to enable

individuals have assess to personal mobile phone

together with having the financial ability to make calls

without resorting to the use of public call centers.
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