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Abstract:

Background: Mobile phones are increasingly associated with the transmission of pathogenic microbial agents.
In the clinical setting where there is usually high exposure to pathogens, these devices may serve as vehicles for
the transmission/spread of pathogens. This study determined the prevalence of bacterial contamination of mobile
phones of health workers and the predisposing factors, in order to ascertain the risk of transmission of pathogenic
bacteria through mobile phones.

Methodology: This study was carried out in a private medical center at Mbouda, Cameroon, involving 78 health
workers including health professionals (nurses, physicians, laboratory scientists) and hospital support workers
(cleaners, cashiers and security guards), recruited by convenient sampling. Sterile swab sticks moistened with
physiological saline were used to swab about three quarter of the surface of each phone. The swabs were cultured
on MacConkey and Mannitol Salt agar plates which were incubated aerobically at 37°C for 24 hours, while
Chocolate agar plate was incubated in a candle extinction jar for microaerophilic condition. The isolates were
identified using standard biochemical tests including catalase, coagulase, and the analytical profile index (API)
system. Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 20.0.
Results: Mobile phones of 75 of the 78 (96.2%) health workers were contaminated, with highest contamination
rates for the phones of laboratory scientists (100%, 12/12), followed by support staff (98.9%, 13/14), nurses
(97.7%, 43/44) and physicians (87.3%, 7/8), but the difference in contamination rates was not statistically
significant (p=0.349). A total of 112 bacteria belonging to 12 genera were isolated, with predominance of
Staphylococcus aureus (31.3%, n=35), Micrococcus spp (30.4%, n=34), coagulase negative staphylococci
(10.7%, n=12) and Pseudomonas spp (5.4%, n=6). The laboratory (18.8%, 21/112) and medical wards (16.1%,
18/112) had the highest bacterial contamination of mobile phones (p=0.041), and more bacterial species were
isolated from smartphones (68.8%, n=77/112) than keypad phones (31.2%, n=35/112) (p=0.032). There was
no significant difference between phone contamination rates and the practice of hand hygiene or decontamination
of work surfaces (p>0.05).

Conclusion: The presence of potentially pathogenic bacteria on cell phones of health-care workers emphasizes
the role of fomites in the transmission of infectious diseases. Consequently, good hand hygiene and
decontamination practices are encouraged among health workers in order to limit the spread of hospital-acquired
infections.
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Résumeé:

Contexte: Les téléphones portables sont de plus en plus associés a la transmission d'agents microbiens
pathogénes. Dans le cadre clinique ol il y a généralement une forte exposition aux agents pathogénes, ces
dispositifs peuvent servir de véhicules pour la propagation de la transmission des agents pathogénes. Cette étude
a déterminé la prévalence de la contamination bactérienne des téléphones portables des agents de santé et les
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facteurs prédisposants, afin de déterminer le risque de transmission de bactéries pathogenes par les téléphones
portables.

Méthodologie: Cette étude a été réalisée dans un centre médical privé a Mbouda, au Cameroun, impliquant
78 agents de santé, y compris des professionnels de la santé (infirmiers, médecins, scientifiques de laboratoire)
et des agents de soutien hospitalier (agents de nettoyage, caissiers et agents de sécurité), recrutés par
échantillonnage pratique. Des écouvillons stériles humidifiés avec du sérum physiologique ont été utilisés pour
écouvillonner environ les trois quarts de la surface de chaque téléphone. Les écouvillons ont été cultivés sur des
plaques de gélose MacConkey et Mannitol Salt qui ont été incubées en aérobiose a 37°C pendant 24 heures,
tandis que la plaque de gélose au chocolat a été incubée dans un pot d'extinction de bougie pour une condition
microaérophile. Les isolats ont été identifiés a I'aide de tests biochimiques standard, notamment la catalase, la
coagulase et le systéme d'indice de profil analytique (API). Les données ont été analysées a l'aide du package
statistique pour les sciences sociales (SPSS) version 20.0.

Résultats: Les téléphones portables de 75 des 78 agents de santé (96,2 %) étaient contaminés, avec les taux
de contamination les plus élevés pour les téléphones des scientifiques de laboratoire (100%, 12/12), suivis par
le personnel de soutien (98,9%, 13/14), infirmiéres (97,7%, 43/44) et médecins (87,3%, 7/8), mais la différence
de taux de contamination n'était pas statistiquement significative (p=0,349). Au total, 112 bactéries appartenant
a 12 genres ont été isolées, avec une prédominance de Staphylococcus aureus (31,3%, n=35), Micrococcus spp
(30,4%, n=34), staphylocoques a coagulase négative (10,7%, n=12) et Pseudomonas spp (5,4%, n=6). Le
laboratoire (18,8%, 21/112) et les services médicaux (16,1%, 18/112) avaient la contamination bactérienne la
plus élevée des téléphones portables (p=0,041), et plus d'espéces bactériennes ont été isolées des smartphones
(68,8%, n=77/112) que les téléphones a clavier (31,2%, n=35/112) (p=0,032). Il n'y avait pas de différence
significative entre les taux de contamination du téléphone et la pratique de I'hygiéne des mains ou de la
décontamination des surfaces de travail (p>0,05).

Conclusion: La présence de bactéries potentiellement pathogénes sur les téléphones portables des travailleurs
de la santé souligne le role des fomites dans la transmission des maladies infectieuses. Par conséquent, de bonnes
pratiques d'hygiéne des mains et de décontamination sont encouragées chez les agents de santé afin de limiter
la propagation des infections nosocomiales.

Mots-clés: téléphones portables, contamination bactérienne, personnels hospitaliers, facteurs de risque,

infections nosocomiales

Introduction:

Mobile phones are wireless hand-held
electronic devices that are used primarily for
communication (1). There are three main
categories of mobile phones. The basic phones
used for basic communication purposes such
as making voice calls, sending and receiving
short message service (SMS) messages and
making use of unstructured supplementary
services data (USSD) (1). The feature phones
offer features additional to a basic phone,
including cameras and increased storage, as
well as the ability to access the Internet. On
the other hand, smartphones offer advanced
capabilities and features over feature and
basic phones. Most smartphones run a full-
featured operating system, allow users add
applications to their phones and have wire-
less-fidelity (Wi-Fi) capabilities. These additio-
nal features make smartphones more widely
used than feature and basic phones. It is
estimated that more than 50% of the world’s
population make use of mobile phones and
this number is expected to increase especially
with the advent of the internet (2).

Despite the importance of the mobile
phones as effective communication tools, these
devices are increasingly being associated with
the transmission of disease agents from per-
son to person (3-5). In the hospital milieu,
mobile phones, though not direct medical tool
per se, are constantly being used in nearly all
the sectors. It is a fact that the hospital envi-
ronment usually harbors a variety of patho-
genic microbes which can be transmitted from

hospital staff to patients and vice versa (5-8).

It has been observed that health care
professionals constantly handle mobile phones
without disinfection in their bags and pockets
or on their hands in the clinical setting (6);
these practices may enhance the spread of
pathogens. Thus, mobile phones of hospital
workers may serve as important vehicles for
nosocomial transmission of infections. Various
research studies have shown that some micro-
bes have the ability to persist on inanimate
surfaces such as plastics, wooden material
and mobile phones (9-13). High rates of con-
tamination of mobile phones of health workers
with potentially pathogenic microorganisms
have been reported by many studies (13-16).

Amongst these microorganisms are
bacterial species such as coagulase negative
staphylococci, Staphylococcus aureus, Pseud-
omonas aeruginosa, Klebsiella spp, viridians
streptococci and Bacillus spp (13-16). There
are reports that poor hand washing, absence
of regular phone disinfection practices by hea-
Ith professionals predispose their mobile pho-
nes and those of others to colonization by
bacteria (14-16). In this light, the usage of
mobile phones by health workers within the
hospital milieu, coupled with poor hygienic
practices may be associated with high infec-
tion risks.

Although there are several reports on
microbial contamination of mobile phones of
health workers, there are limited data in our
setting. This study was aimed at investigating
the bacterial species that contaminate mobile
phones of health workers and the factors ass-
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ociated with these phones’ contamination.

Materials and method:

Study area:

The study site was Adlucem Medical
Foundation (AMF) hospital located at Mbouda,
the chief town of Bambotus division in the
western region of Cameroon. This hospital is a
private health institution with about 80 staff,
including physicians, nurses, laboratory tech-
nicians and other paramedical staff. The hos-
pital consists of various units; notably, emerg-
ency, laboratory, imaging, antenatal & infant
welfare clinic, pharmacy, theatre, dentistry,
otorhinolaryngology unit, preventive medicine,
mortuary, almoner and administrative unit. It
also has several wards which include pediatric,
male and female medical and surgical wards,
gynecological ward, post-natal ward, intensive
care unit/reanimation and nursery.

Research design, participant recruitment and
ethical approval:

The study is a cross sectional hospital-
based design involving health professionals
(nurses, physicians, laboratory scientists) and
hospital support workers (cleaners, cashiers
and security guards). The study participants
were recruited by convenient sampling and
included all consenting hospital workers pre-
sent at AMF hospital during the study period.

A structured questionnaire was admi-
nistered on each participant to obtain infor-
mation on demographics and risk factors for
mobile phone contamination. The research
protocol was reviewed and approved by the
Faculty of Health Sciences Ethics Review
Board of University of Bamenda, Cameroon.

Sample collection

A mobile phone was sampled for each
participant and for those who have more than
one phone, only the most commonly used
phone was sampled. The mobile phones were
categorized into two groups; the smartphones
and the keypad phones (comprising all the
basic type phones).

Samples were collected aseptically
from each participant’s mobile phone as pre-
viously reported (17). Briefly, the external
surface of each phone was swabbed using
sterile swab slightly moistened with sterile
physiological saline. About three quarter of
the surface of each phone was swabbed with
key areas being the mouth piece, keys buttons
and outlets. Swabbing of each phone was
done through the entire front and sides to the
back of the phone for about 3 minutes under
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aseptic conditions. The samples were trans-
ported immediately to the laboratory and kept
at 4°C prior to analyses.

Isolation and identification of bacteria:

The swabs were inoculated onto Cho-
colate agar (CHA), Blood agar (BLA), Mac-
Conkey agar (MAC) and Mannitol Salt agar
(MSA) plates. The BLA, MAC and MSA plates
were incubated aerobically at 37°C for 24hrs
while CHA plates were incubated at 37°C in a
candle extinction jar for the isolation of fasti-
dious bacteria.

Presumptive identification of bacterial
isolates from culture plates was based on
colony morphology and Gram stain reaction,
as previously described (18). Further confir-
mation of Gram-positive bacteria was done
with catalase and coagulase tests while Gram-
negative bacterial isolates were identified
using Analytical Profile Index for Enterobacte-
riaceace (API-20E) according to the manufac-
turer’s instruction (BioMerieux, Marcy-I'Etoile,
France).

Data analysis

Data from the questionnaires and lab-
oratory results were entered in Microsoft Excel
office version 24 and analysis was done using
the Statistical Package for Social Sciences
(SPSS) version 20.0. The Chi-square test was
used to compare proportions and to establish
a statistical significance between the investi-
gated variables. Statistical significance was
established when the p value was < 0.05.

Results:

Sociodemographic characteristics of study
participants

A total of 78 health workers were rec-
ruited from 19 different units of the AMF and
a cell phone of each participant was sampled.
The socio-demographic information of partici-
pants is presented in Table 1. There were
more females (52.6%, n=41) than males
(47.4%, n=37), however, this difference was
not statistically significant. All the participants
were above 20 years of age, with the majority
in the age group 20-30 years (35.9%, n=28)
and age group 30-40 years (34.6%, n=27). In
addition, 40 out of the 78 (51.3%) partici-
pants were married while 33 (48.7%) were
single.

The study participants were categori-
zed into four groups based on profession, with
physicians (10.3%, n=8), nurses (56.4%.
n=44), laboratory scientists (15.4%, n=12)
and support staff (17.9%, n=14).
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Table 1: Socio-demographic characteristics of participating health worker at Adlucem Medical Foundation
Hospital, Mbouda, Cameroon

Demographic parameters Number Percentage
Gender Male 37 47.4
Female 41 52.6
Age group (years) < 20 0 0.0
20 -30 28 35.9
30-40 27 34.6
>40 23 29.5
Marital status Married 40 51.3
Single 38 48.7
Category of hospital worker Physicians 8 10.3
Nurses 44 56.4
Laboratory scientist 12 15.4
Support staff 14 17.9
Type of phone Smartphone 52 66.7
Keypad phone 26 33.3

Table 2: Contamination rates of mobile phones of participating health workers at Adlucem Medical Foundation
Hospital, Mbouda, Cameroon

Category of hospital No of phones Number of phones Percentage of phones p-value
worker analysed contaminated contaminated
Physician 8 7 87.3
Nurse 44 43 97.7 0.349
Laboratory Scientist 12 12 100.0
Support staff 14 13 98.9
Total 78 75 96.2
Prevalence of bacterial contamination of the analysed with respect to the number of bac-
mobile phones of health workers terial species isolated from each mobile and
Out of the 78 phones examined, bac- the categories are as follows; single-cont-
terial contamination OCCUf‘red Wlth 75, g|V|ng amination (Single bacterial Species); double_
an overall bacterial contamination rate of contamination (two bacterial species) and
96.2% (Table 2). Mobile phones of laboratory multi-contamination (three or more bacterial
scientists had the highest contamination rate species). It was observed that single-conta-
(100%, 12/12) while those of physicians had mination of mobile phones was more frequent
the lowest contamination rate (87.3%, 7/8). (52%) while multi-contami nation was least
However, the difference in the contamination frequent (5.3%) (Fig. 1)
rates of mobile phones of the various cate-
gories of health workers was not statistically Bacterial species isolated from phones of
significant (p=0.349). health workers
Based on the type of phones, all the _ A total of 112 bacterial pathog.ens be-
keypad phones (100%, 26/26) were contami- longing to 12 bacter!a] genera were isolated
nated with at least one bacterial genus while from phones of participating health workers
49 of 52 (94.2%) smart phones were contami- (Table 3). Gram-posmvg bacteria (72.3%, n=
nated. On the other hand, mobile phones from 81) were commonly isolated than Gram-
the laboratory and medical wards had the negative bacteria (27.7%, n=31), however,
highest bacterial contamination rate (18.6%, 10 species of Gram-negative bacteria were
14/75) each, followed by those from re-anim- isolated compared to 2 species of Gram-posi-
ation (10.6%, 8/75), surgery (9.3%, 7/75) tive bacteria. The predominant bacterial spe-
and the PMI (8.0%, 6/75) units. cies were Staphylococcus aureus (31.3%, n=

The level of contamination was also 35), Micrococcus spp (30.4%, n=34), coagul-
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ase negative staphylococci (10.7%, n=12),
Pseudomonas spp (5.4%, n=6) and Haemo-
philus spp (5.4%, n=6).

Generally, more bacterial species were
isolated from smartphones (68.8%, 77/112)
than keypad phones (31.2%, 35/112) (Table
3). Regarding the individual bacterial species,
S. aureus was isolated about 7 times more
frequently from smartphones (91.4%, n=32)
than keypad phones (8.6%, n=3), and this
difference was statistically significant (OR=
7.585; 95% CI=2.135-26.944, p=0.0004).

The distribution of bacterial isolates
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with respect to the various hospital units was
statistically significant (p=0.041), with labo-
ratory (18.8%, 21/112) having the highest
proportion, followed by medical wards (16.1%,
18/112), PMI (8.9%, 10/112), reanimation
(8.0%, 9/112), surgery (7.1%, 8/112) and
reception (7.1%, 8/112) (Fig 2). Although
Gram-positive bacteria were predominantly
isolated, Gram-negative bacteria were isola-
ted more frequently than Gram-positive bac-
teria from mobile phones in PMI (16.1% and
6.2%, respectively) and mortuary (9.7% and
0.0% respectively).

= Single-contamination = Double-contamination

Multi-contamination

Fig 1: Percentage contamination of mobile phones based on the humber of bacterial species
(Single-contamination: one bacterial species; double-contamination: two bacterial species; multi-contamination: three or more bacterial species)

Table 3: Bacterial pathogens isolated from mobile phones of participating health workers at Adlucem Medical Foundation
Hospital, Mbouda, Cameroon

Bacterial species

Number of bacteria isolated from phones (%)

Smartphone Keypad phone Total OR p value
(95% CI)
Staphylococcus aureus 32 (91.4) 3 (8.6) 35 (31.3) 7.585 0.0004*
(2.135-26.944)
CoNS 7 (58.3) 5 (41.7) 12 (10.7) 0.600 0.5115
(0.1762-2.043)
Micrococcus spp 19 (55.9) 15 (44.1) 34 (30.4) 0.4524 0.0782
(0.1937-1.056)
Klebsiella spp 1(33.3) 2 (66.7) 3(2.7) 0.2171 0.2297
(0.019-2.480)
Citrobacter spp 2 (66.7) 1(33.3) 3(2.7) 0.9067 1.000
(0.079-10.351)
Pseudomonas spp 3 (50.0) 3 (50.0) 6 (5.4) 0.4324 0.3744
(0.0828-2.260)
Haemophilus spp 3 (50.0) 3 (50.0) 6 (5.4) 0.4324 0.3744
(0.0828-2.260)
Escherichia coli 1 (100) 0 1(0.9) 1.392 1.000
(0.055-35.055)
Serratia spp 4 (100) 0 4 (3.6) 4.347 0.3075
(0.228-83.036)
Enterobacter spp 0 1 (100) 1 (0.9) 0.1484 0.3125
(0.0059-3.738)
Acinetobacter spp 1 (50.0) 1 (50.0) 2(1.8) 0.4474 0.5293
(0.0272-7.370)
Cedecea spp 1 (50.0) 1 (50.0) 2(1.8) 0.4474 0.5293
(0.0272-7.370)
Burkholderia spp 3 (100) 0 3(2.7) 3.336 0.5507
(0.168-66.381)
Total 77 (68.8) 35 (31.2) 112 (100)

CoNS = coagulase negative staphylococci; OR=0dds ratio; CI = Confidence Interval; * = statistically significant
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Fig 2: Distribution of bacterial isolates from mobile phones from different hospital units

Table 4: Prevalence of bacterial contamination of mobile phones of participating health workers at Adlucem

Medical Foundation Hospital, Mbouda, Cameroon with respect to gender and age

Parameter No contaminated (%) No not contaminated (%) p value

Gender

Female 39 (95.1) 2 (4.9) 0.6179

Male 36 (97.3) 1(2.7)

Total 75 (96.2) 3(3.8)
Age group (years)

20-30 27 (96.4) 1(3.6) 0.9886

30-40 26 (96.3) 1(3.7)

>40 22 (95.7) 1(4.3)

Total 75 (96.2) 3(3.8)

No = Number

Predisposing factors for bacterial contamina-
tion of mobile phones:

The rate of contamination of phones
was analysed with respect to the age group
and gender of the study participants and the
results presented in Table 4. There was no
statistical significance difference in the rate of
contamination based on gender (p=0.6179)
and age group (p=0.9886).

Table 5 shows the rate of contamina-
tion of mobile phones with respect to hand
hygiene practice, disinfection of work surface,
and frequency of phone usage while working.
More than half of the participants (52.0%,
n=40) admitted they wash their hands with

water and soap while 19 (24.6%) wash their
hands with water/soap or detergent and also
sanitize their hands with alcohol solution.

In addition, majority of the partici-
pants (52.1%, n=37) always disinfect their
work surfaces with 10% hypochlorite before
and after work. Meanwhile, 40 (51.3%) rarely
use their mobile phones (<5 times) and 38
(48.7%) often use phones while working.
However, there was no significant difference
between the practice of hand hygiene, decon-
tamination of work surfaces, and frequency of
phone usage with the contamination rates of
the mobile phones (p>0.05).
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Table 5: Prevalence of bacterial contamination with respect to hand hygiene and work surface decontamination

Factors Response Contaminated (%) Not contaminated (%) p value
Hand hygiene With water only 4 (100.0) 0 0.2102
(n=77) With water and soap 39 (97.5) 1(2.5)
With water and detergent 4 (80.0) 1 (20.0)
With alcohol solution only 8 (88.9) 1(11.1)
A mixture of all 19 (100.0) 0
Total 74 (96.1) 3 (3.9)
Work surface Before work only 18 (100.0) 0 0.4108
decontamination After work only 9 (100.0) 0
(n=71) Before and after work 34 (91.9) 3(8.1)
Before or after work 7 (100.0) 0
Total 68 (95.8) 3 (4.2)
Frequency of Rarely 39 (97.5) 1(2.5) 0.9639
phone usage Often 36 (94.7) 2 (5.3)
(n=78)
Total 75 (96.2) 3 (3.8)
Discussion: rent units of the hospital. In one of such stu-

Although mobile phones play a signi-
ficant role in communication in the healthcare
sector, they may act as vehicles in the spread
of nosocomial infections. Studies have shown
that mobile phones of health workers harbor
significant amounts of potentially pathogenic
microbes most of which are bacterial species
(19-26). The present study investigated the
mobile phones of 78 hospital workers inclu-
ding health professionals and support staff to
ascertain the level of contamination and the
factors associated with risk of contamination.

The overall contamination of mobile
phones of hospital workers in our study was
96.2%, and mobile phones of laboratory sci-
entists showed the highest contamination rate
(100%) while those of physicians had the
least contamination rate (87.3%). These res-
ults are similar to previous findings in Saudi
Arabia (13), Cameroon (14), Ethiopia (15,16)
and Iran (27) in which the prevalence of
contamination of mobile phones of healthcare
professionals ranged from 94-100%. Although
relatively lower contamination rates have been
reported by others (28), these are still high
(>50%). Also, based on the type of phones,
all (100%) keypad phones were contaminated
with at least one bacterial genus while 94.2%
of the smartphones were contaminated. Al-
though this difference was not statistically
significant, keypad phones are more likely to
have debris on them over a longer period due
to the roughness of their surfaces (29). As a
result, it might be more difficult to clean or
disinfect the surfaces of key pad phones than
smartphones and this may encourage the
growth of microbes.

On the other hand, mobile phones
from laboratory (18.7%) and medical wards
(18.7%) had the highest contamination rates.
Previous studies have reported varied conta-
mination levels of mobile phones from diffe-

dies, Asfaw and Genetu (15) reported higher
rates of bacterial contamination of the mobile
phones in the intensive care unit (22.6%), the
surgical ward (17.8%) and the Ilaboratory
(17.8%) compared with other hospital units.
The relatively higher contamination rate in the
laboratory may due to the numerous speci-
mens handled in this unit (30). Also, the diffe-
rence in the contamination rates in the various
hospital units may be accounted for by the
poor adherence to infection control practices.

With regard to the types of bacterial
species isolated, Gram-positive bacteria (72.3
%) were more frequently isolated than Gram
negative bacteria (27.7%), and the predomi-
nant species were skin commensals such as S.
aureus, Micrococcus spp and coagulase nega-
tive staphylococci (CoNS), Pseudomonas spp
and Haemophilus spp. Similar findings have
been reported in Cameroon and elsewhere
(13,14,28). In Zambia, Mushabati et al., (28)
reported common bacterial isolates from
phones to be CoNS, S. aureus and Bacillus spp
while the study by Bodena et al., (16) in
Ethiopia had CoNS, S. aureus and Klebsiella
spp as predominant bacteria from mobile
phones. The study conducted by Sedighi and
colleagues (27) in Iran isolated more of CoNS,
S. aureus and P. aeruginosa.

It is common to find Gram-positive
bacteria contaminating surfaces especially the
skin. Staphylococcus aureus is commonly
found in the anterior nares of healthcare
workers and can easily be transmitted on
surfaces via contaminated hands (24). The
predominance of CoNS reflects the fact that
normal commensal of the skin can easily be
transferred to any object that comes in con-
tact with body surfaces. The combination of
constant handling and heat generated during
receiving phone calls may facilitate the surv-
ival and growth of microorganisms on the cell
phone surface (21,31). Though CoNS is a nor-
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mal skin flora, in hospital setting, this bacte-
rium could emerge as a pathogenic micro-
organism causing nosocomial infections (32).

Important Gram-negative nosocomial
pathogens such as P. aeruginosa and E. coli
were isolated in our study. According to pre-
vious report, Pseudomonas is metabolically
versatile, ubiquitous in both terrestrial and
aquatic environments and infection caused by
the organism is very difficult to manage (32).
The presence of this bacterium on mobile
phones of medical personnel should be very
concerning. Escherichia coli was the most
prevalent aerobic bacteria in human/animal
faeces and its presence may suggests faecal
contamination (21). Poor personal hygiene or
contamination from already contaminated
sites may account for the presence of this
organism (33). Contrary to our study, Asfaw
and Genetu (15) isolated more of Gram-
negative (53.6%) than Gram-positive bacteria
(46.4%). These differences may reflect varia-
tions in the source of contamination, hand
hygiene and other infection control practices,
especially as the Gram-positive bacteria isola-
ted were mostly skin commensals while the
majority of the Gram-negative bacteria were
enteric bacilli.

Although more keypad phones were
contaminated compared with smartphones, it
was observed that more bacterial species
were significantly isolated from smartphones
(68.8%) than keypad phones (31.2%). Itis a
fact that smartphones have more features
than keypad phones and coupled with their
advantage of internet accessibility, smart-
phones are frequently being used than keypad
phones (34). The high frequency of touch of
these phones may explain the higher bacterial
isolation rate compared with keypad phones.
In the present study, there was no significant
difference in the rate of contamination of the
phones with respect to gender and age. Our
findings are similar to those of Mushabati et
al., (28) who reported no association between
bacterial contamination of mobile phones and
age, gender and profession. Notwithstanding,
some previous studies significantly associated
bacterial contamination with male gender (15,
16) and age group 20 to 35 years (15)

According to the World Health Organi-
zation (WHO), proper hand hygiene and sani-
tation practices may help reduce the spread of
nosocomial infections (33). However, our stu-
dy did not find any association between conta-
mination rates of mobile phones and practice
of hand hygiene, disinfection of work surfaces
and frequency of phone usage while working.
This discrepancy may be as a result of the
small number of samples (n=78) used in our
study as well as variations in the type of
detergents used especially as some domestic
soap may not be antiseptic, as previously rep-
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orted (31). Bodena and colleagues (16) rep-
orted that the absence of regular hand wash-
ing was significantly associated with mobile
phone contamination, and another study in
Ethiopia reported a significantly higher mobile
phone contamination rate among healthcare
workers in intensive care unit (ICU) who
neither disinfected their phones nor wash their
hands, compared to their counterparts who
performed these tasks (15). A similar study
carried out in Cameroon reported that using
mobile phones during working hours, moving
around patients with phones, and lack of hand
hygiene practices of health professionals were
risk factors for the dissemination of multi-drug
resistant (MDR) pathogens (14).

Conclusion:

The bacterial species isolated from
mobile phones of hospital workers in our study
were mostly skin commensals and enteric
bacteria. More bacterial species were isolated
from smartphones than keypad phones and
the laboratory and medical units had more
contamination than other units. The presence
of potentially pathogenic bacteria on mobile
phones of healthcare workers emphasizes the
role of fomites in the transmission of infec-
tious diseases. Consequently, good hand hyg-
iene and decontamination practices are enc-
ouraged among healthcare workers in order to
limit the spread of hospital-acquired infec-
tions.
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