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Abstract: Mobile phones are integral component of man’s social life. Mobile phones could constitute health hazards, apart
from electromagnetic radiations emitted, these devices could serve as sources of pathogenic and non pathogenic
microorganisms as they come in contact with human body parts and other surfaces during usage. The study was conducted to
evaluate microbial colonization and multi drug resistance patterns of phones of health care workers in Delta State. One
hundred and thirty phones of health care workers were swabbed asceptically, self administered questionnaires were used to
collected data from respondents to find out their hygienic altitude towards their phones. Swabs were cultured in bacteriological
and mycologic media. Microbial isolates identification and sensitivity tests were done using standard methods. Most of the
health care workers phones were contaminated though they admitted cleaning of phones. Bacterial and fungal contamination
were 92.31% and 71.54% respectively. Staphylococcus aureus (33.33%), Klebsiella pneumoniae (18.33%) and Escherichia
coli (25%) are potential nosocomial pathogens and were more dominant. Geotrichum spp (37.63%), Aspergillus niger
(27.96%) and Mucor spp. (21.51%) were prevalent among the fungi species. All bacteria were resistant to ceftazidime,
cefuroxime, cefixime and augumentin however sensitive to gentamycin in varied degree. Phones of health care workers carry
pathogens which were multidrug resistant so could pose health risk to patients. Measures should be put in place for phones of
health care workers to be cleaned always to avoid being a source of pathogenic organisms.
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1 . health conditions of the patients.

- Introduction Mobile phones (MP) are personal devices for
communication in everyday life activities. Mobile phones are
important to the health care workers (HCW) for the reason
that the device serve as reference source in terms of
information related to health issues. Mobile phone provide
information pertaining to vaccinations [5], a hand reference

Nosocomial infections are infections acquired by patients
during their stay in the hospital excluding those present at the
time of admission and those acquired transplacentally [1, 2].
The burden of nosocomial and health care associated
infections is about 75% in the developing countries [3]. The g _—
implication of nosocomial infection is prolonged stay in the  fof drug, laboratory medical dictionary and other matters as

hospital resulting to high cost of treatment which could be ~ HCW deal with patients [6]. o
difficult to both patient and hospital. More than 40% Mobile phones of HCW are often not disinfected and
could serve as sources of infections as mobile phones get

easily contaminated with hands and surfaces which get in
contact with such phones. Bacterial population on Mobile
Phones reflects the micorobiome of the owners. Personal
microbiome is a collection of microorganism associated with

hospitalization arise from nosocomial infection in Sub-
Sahara Africa, Asia and Latin America [4].

The causative agents of hospital acquired infections may
spread throw heath care workers personal items, sethoscopes,
thermometer and other items used for the management of
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personal possession of individual. Evidence exist that there
are variations in human microflora including those found on
the skin [7]. Exchange and sharing of MP between HCW and
patients can easily lead to contamination and transmission of
organisms on the surfaces of phones. Though no evidence
show that bacteria reproduce on phones but studies have
shown that bacteria that colonise phone are similar to those
of the owner’s hand [5]. The study invesitigated the
microbial colonization and multidrug resistance patterns of
phones of health workers in Delta State, Nigeria.

2. Materials and Methods
2.1. Study Design Area and Period

The research was carried out among health workers
consisting of doctors, nurses, pharmacists and laboratory
technicians working in different hospitals in Delta State,
Nigeria within 2019 and 2020. A survey questionnaire divide
into two parts was administered to them after due consent.
The self administered questionnaire contained items to which
the respondents were to respond to. Socio-demographic
information like sex, age and occupation. while the other
parts of the questionnaire contained information pertaining to
awareness. if their phones can harbour infectious agents. If
their phones were cleaned, how often the phones were
cleaned. If phones were used when attending to patients and
for what purpose.

After questionnaire completion, sterile cotton swab was
rotated over the surface, both sides of the phones asceptically
[8]. The swab was placed into normal saline and transported to
the laboratory [6]. The samples were inoculated into blood agar,
MacConkay agar, nutrient agar and Sabouraud dextrose agar.
The plates were incubated at 37°C for bacteria and 25°C for
fungi for 5 days. Further inoculation were done to obtain pure
culture. Various biochemical tests were carried out to identify
isolates.

2.2. Antimicrobial Susceptibility Testing

Standard disc including ceftazidime (30ug), cefuroxime
(30png), gentamycin (10png), cefixime (5pg), ofloxacin (5pg),
augmentin (30ug), nitrofurantoin (300pg) and ciprofloxacin
(5ng) (Abtek Biological Ltd) were tested against the
microbial isolates using standard methods 100ul of
Macfarland suspension of islolates were inoculated into the
surface of Mueller-Hinton agar and the disc were introduced
and incubated at 37°C for 18hrs. The inhibition zones were
measured using a calibrated ruler and then interpreted
according to standard guidelines [9].

3. Results

Table 1 indicated the survey results obtained from
respondents. Eight males (29.63%) and nineteen (19) females
(70.37%) filled the administered questions. Others refused to
fill their questionnaires. Most of the respondents were within
the age range of 26 and 35 and nurses were the most

responsive to request among the respondents that agreed to the
swabbing of mobile phones. Again, majority of the
respondents attend to at least 30 patients a week. As for
awareness of pathogen transmission by phones, 17 (62.96%)
were very much aware that phones surfaces could carry
pathogens which may be transmitted to patients. Health
workers who clean their phones use handkerchieves 10
(37.04%) and majority of others use methylated spirits.
Occasionally, 12 (44.44%) use phones when attending to
patients and 15 (55.56%) use phones once a day. Those that
use phones while attending to patients use it as devise for
information and consultation 13 (48.15%), and others as hand
reference for drug 6 (22.22%) and lastly for observation of
patients 10 (37.04%).

Table 1. Demographic Data and Information on Health Care Workers phone
Use.

Sex NO Y%
Males 8 29.63
Females 19 70.37
Age

21-25 0 0
26-30 16 59.26
31-35 7 25.93
36-40 4 14.81
Occupation

Nurse 21 77.75
Doctors 3 11.11
Laboratory Technology 1 3.70
Pharmacy 2 7.40
Number of Patients attended to a week

20 1 3.70
30 8 29.63
50 7 25.93
100 0 0
More than 100 0 0

No response 11 40.75
Awareness of pathogens transmission by phones

NUMBER %

Yes 17 62.96
No 10 37.04
Do you disinfect your cell phone?

Number %

Yes 10 37.04
No 17 62.96
What do you use to disinfect your phones

Methylated spirit 17 62.9
Handkerchief 10 37.04
Others specify

How often do your use phone while attending to patients

Once a day 15 55.56
Occasionally 12 44.44
No time 0 0

Do you use phone as a device for information and consulting when atten to
patients

Yes 13 48.15
No [ 2222
No response 8 29.65

If yes what kind of information/service do you use your cell phone for?
Mobile phone provide information pertaining

S 1 3.70
to vaccination
A hand reference for drugs 6 22.22
Others please specify 1 3.70

Observation of patients 10
Do you have any comment.
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Table 2. Towns and health workers sampled.

Towns in Delta State.  NURSES DOCTORS PHARMACISTS TECHNOLOGISTS LABORATORY Total (%)
Abraka 20 5 5 5 36 (27.69)
Warri 5 5 0 0 10 (7.69)
Agbor 17 7 4 11 39 (30)
Eku 22 1 0 1 24 (18.46)
Obiaruko 13 3 4 1 21 (16.15)
TOTAL 66 19 15 6 130 (100)
Table 3. Bacterial contamination of health workers in Delta State.
Bacteria Nurses Doctors Pharmacists Laboratory Technologists Total (%)
Staphylococcus aureus 19 8 7 6 40 (33.33)
Streptococcus spp 7 2 2 1 12 (10)
Escherichia coli 10 7 7 5 30 (25)
Klebsiella pneumonia 14 2 4 3 22 (18.33)
Proteus spp 5 0 0 0 5(4.17)
Bacillus spp 1 0 0 0 1 (0.83)
Pseudomonas aeruginosa 4 1 2 1 8 (6.67)
Coynebacterium spp 2 0 0 0 2 (1.67)
Total 62 20 20 15 120 (100)

Samples collected as stipulated in table 2 above were
Abraka 36 (27.69%), Warri 10 (7.69%), Agbor 39 (30%),
Eku 24 (18.46%) and Obiaruko 21 (16.15%).

Bacterial and fungal contaminations were 92.31% and 71.54%
respectively. The bacteria included Staphylococcus aureus
(33.33%), Streptococcus spp. (10%), Escherichia coli 24.17%,

Klebsiella  pneumoniae (18.33%), Proteus spp (4.17%),
Pseudomonas aeruginosa (6.67%) Corynebacterium  spp.
(1.67%) and Bacillus spp. (0.89). Fungal isolated were
Aspergillus  niger (27.96%), Rhodotorula spp. (5.38%),
Geotrichum spp. (37.63%), Mucor spp. (21.51%) and
Penicillium spp. (7.53%) (Tables 2 and 3).

Table 4. Fungal Contamination of Health workers in Delta State.

FUNGI NURSES DOCTORS PHARMACISTS TECHNOLOGISTS LABORATORY Total (%)
Aspergillus niger 18 5 3 0 26 (27.96)
Rhodotorula spp 5 0 0 0 5(5.38)
Geotrichum spp 27 5 3 0 35 (37.63)
Mucor 16 2 2 0 20 (21.51)
Penicillium spp. 3 2 2 0 7(7.53)
TOTAL 69 14 10 0 93 (100)

Table 4 shows the antibiogram of bacteria from mobile
phones of health workers in Delta State. All the bacterial
isolates were resistant to ceftazidime, cefixime, augumentin
and cefixime. However, showed varied susceptibility to
gentamycin, oflaxacin, nitrofurantoin and ciprofloxacin.

Staphylococccus — aureus were more sensitive to
ciprofloxacin (67.5%), oflaxacin 52.50%, gentamycin 45%
and nitrofurantoin 40%. Streptococcus spp. were 75%
sensitive to ciprofloxacin, nitrofurantoin and 66.67%
sensitive to oflaxacin and gentamycin. Escherichia coli were

66.67% sensitive to gentamycin, ofloxacin nitrofurantoin and
23.33% to ciprofloxacin. Klebsiella pneumoniae were
susceptible to ciprofloxacin. Pseudomonas aeruginosa were
sensitive to oflaxacin and gentamycin 62.5%).

Klebsiella pneumonia were very sensitive to antibiotics
as only 1 (20%) of 5 isolates was resistant to gentamycin
and ciptofloxacin. Equally, Pseudomonas aeruginosa
showed low resistanc as 3 (37.5%) of 8 isolates were
resistant to gentamycin, ciprofloxacin and 25% resistant to
oflaxacin.

Table 5. Antibiogram of bacteria from mobile phones.

Antibiotics Sensitivity Staphylococcui Streptococct:s Escherichia coli :)(llleel;s:lfgziae Protet:s spp Bacill(t)cs spp- ;’:::;1;:11::;:5
pattern aureus N=40 (%) spp. N=12 (%) N=30 (%) N=22 (%) N=5 (%) N=1 (%) N=8 (%)
Ceftazidim Resistant 0 0 0 0 0 0 0
Intermediate 0 0 0 0 0 0 0
Sensitive 0 0 0 0 0 0 0
Cefuroxime Resistant 0 0 0 0 0 0 0
Intermediate 0 0 0 0 0 0 0
Sensitive 0 0 0 0 0 0 0
Gentamycin Resistant 22 (55) 4(33.33) 20 (66.67) 12 (54.54) 1 (20) - 3(37.5)
Intermediate 0 0 0 0 0 0 0
Sensitive 18 (45) 8 (66.670 10 (33.33) 10 (45.45) 4 (80) 1 (100) 5(62.5)
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Antibiofics Sensitivity Staphylococcus Streptococcus  Escherichia coli :)(llleel::lllf(l)ll‘:iae Proteus spp  Bacillus spp. :::::g;::::::zs

pattern aureus N=40 (%) spp. N=12 (%) N=30 (%) N=22 (%) N=5 (%) N=1 (%) N=8 (%)
Cefixime Resistant 0 0 0 0 0 0 0

Intermediate 0 0 0 0 0 0 0

Sensitive 0 0 0 0 0 0 0
Ofloxacin Resistant 19 (47.5) 4(33.33) 20 (66.67) 12 (54.54) - - 2 (25)

Intermediate 0 0 0 0 0 0 0

Sensitive 21 (52.50) 8 (66.67) 10 (33.33) 10 (45.450 5(100) 1 (100) 6 (75)
Augmentin Resistant 0 0 0 0 0 0 0

Intermediate 0 0 0 0 0 0 0

Sensitive 0 0 0 0 0 0 0
Nitrofurantoin ~ Resistant 19 (22.5) 3 (25) 20 (66.67) 12 (54.54) 0 0 0

Intermediate 5(12.5) 0 3(10) 5(22.730 1 (20) 0

Sensitive 16 (40) 9 (75) 7(23.33) 5(22.73) 4 (80) 1 (100)
Ciprofloxacin Resistant 13 (32.5) 3(25) 17 (56.67) 9 (40.91) 1 (200 0 3(37.50

Intermediate 0 0 0 0 0 0 0

Sensitive 27 (67.5) 9 (75) 13 (43.33) 13 (59.09) 4 (80) 1 (100) 5(62.5)

Key, S=sensitive, R=resistance; < 13 =R, >14mm =S.

Table 6. Resistance patterns of mobile phones isolates of Health care workers in Delta State.

Antibiotics Staphylococcus Streptococcus Escherichia coli f:;?:jgﬁiae N=22 Proteus spp  Bacillus spp. Pseudomonas
aureus N=40 (%) spp. N=12 (%) N=30 (%) (%) N=5 (%) N=1 (%) aeruginosa N=8 (%)

Ceftazidime 40 (100) 12 (100) 30 (100) 22 (100) 5 (100) 1 (100) 8 (100)

Cefuroxime 40 (100) 12 (100) 30 (100) 22 (100) 5 (100) 1 (100) 8 (100)

Gentamycin 22 (55) 4 (33.33) 20 (66.67) 12 (54.54) 0 (0) 0 (R) 3(37.5)

Cefixime 40 (100) 12 (100) 30 (100) 22 (100) 5 (100) 1 (100) 8 (100)

Ofloxacin 19 (47,5) 4(33.33) 20 (66.67) 12 (54.54) 0(0) 0 (R) 2 (25)

Augmentin 40 (100) 12 (100) 30 (100) 22 (100) 5 (100) 1 (100) 8 (100)
Nitrofurantoin 24 (60) 3(25) 20 (66.67) 19 (86.36) 1 (20) 0 (R) 8 (100)
Ciprolfloxacin 13 (32,5) 3 (25) 17 (56.67) 9 (40.91) 1 (20) 0 (R) 8 (100)

4. Discussion

Nosocomial infections are hospital based infections which
are caused by pathogens present in hospital and their
facilities. Source of infectious agents in hospital settings
could be from a contaminated person, health care facilities,
health worker, food and water, environment, shared items
and other facilities. 27/130 (20.78%) of respondents filled the
questionnaires presented to them however, all submitted their
phones to be swabbed. Out of the 130 phones swabbed, 120
of them were contaminated with microorganisms with
bacterial contamination of 92.31% and fungi 71.54%. This
findings conforms to other findings conducted on health
workers, bacterial contamination were high as 98.15%,
94.2%, 93% and 69% reported by previous researchers [0,
10-12] but differ from 24% obtained by Balapriya et al., [13]
in India which was quite low.

Bacterial isolated from the phones of health worker in this
study are potentials nosocomial pathogens. Staphylococcus
aureus cause superficial and deep seated skin infections [2]
and also a commensal that colonises 20% individuals nasal
passages. Long stay in the hospital reduces the immunity of
patients and therefore make them prone to infections caused
by this organism. In this study, 33.3 of isolates were S.
aureus, which was the most predominant organism. Apart
from health care worker, S aureus have been isolated from
student and others [5].

Escherichia coli as a nosocomial pathogen cause diseases
in hospitals and health institutions [14].

Klebsiella pneumoniae has been noted as eight significant
bacterial pathogen in health care settings [2]. The gastro
intestinal tract, skin and pharynix are colonized by K.
pneumoniae, which are normally transmitted through person
to person contact, when hands are not washed after attending
to a patient. Exposed wounds, respiratory machines are other
sources of its transmission. Similar findings was obtained by
Bodena et al. [6] Klebsiella pneumoniae like this study was
the third predominant organism. Their study also showed that
Klebsiella spp. was 6.9% but in this study, it was 19.17%
which was higher than theirs however, lower than 39.8% as
reported by Pipliya and Jain [12].

Pseudomonas aeruginosa cause 11% of all nosocomial
infections and common reservoir for its contamination are
breast pumps, incubations, sinks and hands of hospital staff
and hand soaps [15,16].

Other bacterial isolated from health workers in Delta State
were Proteus spp, Bacillus spp and Corynebacterium spp.

Ibtesam et al. [17] reported that health care workers
phones were contaminated with enteric bacteria. Fungal
isolated included Aspergillus niger, Mucor spp, Geotrichum
spp and Rhodotorula spp. Anibijuwon et al. [18] isolated 4.
niger (90%) and Rhizopus spp (50%) from mobile phones.

Antibiotic sensitivity

All isolates were resistant to ceftazidime, cefuroxime,
cefixime and augmentin in this research. However showed
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varied sensitivity to gentamycin, oflaxacin, nitrofurantoin
and ciprofloxacin. This study showed that all the islates were
multidrug resistant as all showed resistance to more than
three antibiotics in this study. Multidrug resistant isolates
were also identified from health workers and from health
care settings from previous studies. Ceftazidime and
ceftaxime resistant E. coli was isolated from health care
setting [19]. Olu-taiwo et al. [3] reported multi drug resistant
isolates from phone and keyboards of health care university
students. Likewise, bacterial isolated from phones of health
care workers showed various level of resistance to ceftzidime,
gentamycin and ciprofloxacin Staphylococcus aureus, P.
aeruginosa, E. coli were multdrug resistant to these drugs
[11]. Multidrug isolates were also reported from studies on
students and others [20, 21].

5. Conclusion

Mobile phones of health workers in Delta State were
contaminated with pathogenic bacteria and fungi; which
could pose potential health risk to patients who seek medical
assistance. Klebsiella pneumoniae, Escherichia coli,
Streptococcus spp, Proteus spp were among bacterial isolated.
Aspergillus  niger, Geotrichum spp, Mucor spp, and
Rhdotorula spp. were fungal isolated. All bacteria isolated
were multi drug resistant. Health care workers could be a
source of inoculation of multidrug resistant isolates to
patients. Measures for deliberate cleaning of phones of health
workers should be set up. As phones are essential
commodities of humans and also some health workers use it
as tool for their services.
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