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Background: Hospital acquired infections are on the increase worldwide. A possible source for transmission is the presence 
of microorganisms on mobile phones which are carried by increasing numbers of medical and nursing staff, students, and 
caregivers.
Methods: A cross-sectional study was performed. Samples were obtained from medical and nursing staff, students, and caregivers 
from the paediatric wards (85 beds), and the neonatal unit (40 beds) at King Edward VIII Hospital (KEH), Durban. Mobile phones 
of participants were sampled, with sterile swabs, without prior warning. The swabs were transported promptly to the laboratory 
and cultured onto colistin, nalidixic acid agar and MacConkey agar plates. All positive cultures were identified using standard 
laboratory tests.
Results: Of the 100 mobile phones sampled, 30 were contaminated with bacteria. Gram-positive microorganisms were more 
frequently cultured than Gram-negative microorganisms (29 vs. 7). Significantly more caregivers had contaminated phones 
(54.17% vs. 22.37%, p value = 0.003). Caregivers’ phones were predominantly contaminated with Staphylococcus spp. (41.67%). 
More phones in the general wards (37.5%) and nursery (32.5%) were contaminated compared to the gastroenteritis ward (10%).
Conclusions: Our results indicate that one third of the mobile phones carried in the paediatric wards are contaminated. Caregivers 
had the highest likelihood of carrying mobile phones that were contaminated, with the lowest rate among the nursing staff. 
Caregivers’ phones were also more likely to have multiple microorganisms. The lowest rate of contamination was found in the 
gastroenteritis ward, possibly due to a heightened awareness of the need for handwashing.
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Introduction
Maintaining adequate infection control practices in high disease 
burden1 paediatric and neonatal units is an issue of ongoing 
concern to the paediatric staff of any hospital’s Infection 
Prevention and Control (IPC) department. There are many possible 
routes of transfer of microorganisms to patients within the wards, 
resulting in spread of disease, prolonged admissions, and frequent 
readmission. Nosocomial infection continues to be of increasing 
significance. According to the World Health Organisation (WHO), 
an average of 8.7% of hospital patients have nosocomial infections. 
At any time, over 1.4 million people worldwide suffer from 
infectious complications acquired in hospital.2

One of the possible routes of transfer is the presence of 
microorganisms on mobile phones which are carried by all 
medical staff, large numbers of nursing staff, students, and 
almost all caregivers. Over the past decade, mobile phones have 
become an essential accessory in our social and professional 
lives, used increasingly by healthcare personnel for 
communication. Mobile phones may harbour many harmful 
pathogens, which may serve as a reservoir for nosocomial 
infections.3,4 High mobile phone usage is reported in South 
Africans across all economic groups. The General Household 

Survey (GHS) conducted in South Africa in 2013 found that 81.9% 
of households had access to at least one mobile cellular phone.5

Mobile phones are often touched during or after the examination 
of patients without handwashing and are seldom cleaned. These 
instruments can harbor various potential pathogens and become 
an exogenous source of nosocomial infections, amongst 
hospitalised patients.6,7 In paediatric wards, caregivers (mainly 
mothers) are either admitted with the child or are present at the 
child’s bedside for most of the day. They have been noted to 
frequently leave mobile phones on the childrens’ beds, inadvertently 
exposing them to a number of microorganisms contaminating the 
phone. Older children often use the mobile phone for playing 
games, and younger children frequently put the phones into their 
mouths [personal observation]. The potential of mobile phones to 
spread infection is an important component of any debate in which 
relaxation of restriction on mobile phone use is considered.8

Aims of study
To determine the presence of and characterise the spectrum of 
bacteria on mobile phones belonging to medical, nursing, allied 
health staff, students, and caregivers. Also, to advise on best 
practices based on the results obtained.
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Study design
A cross-sectional study was performed. Samples were obtained 
between 10:00am and 12:00am, from all the paediatric wards (85 
beds), and the neonatal unit (40 beds) at King Edward VIII 
Hospital (KEH), Durban. KEH is a large urban teaching hospital 
serving a high disease burdened area with high rates of 
pathologies related to human immunodeficiency virus, 
tuberculosis and malnutrition. Permission was obtained from the 
Ethics committee of the University of KwaZulu-Natal and KEH 
Management.

After verbal consent was obtained, mobile phones of all 
participants were sampled without prior warning. The study was 
anonymous, unlinked, and non-invasive. The staff were not aware 
that such a survey was going to be carried out. Information that 
was collected included ownership of the phone (medical staff, 
nursing staff, allied health professional, students, or caregiver) and 
the type of ward from which the sample was taken.

Sample collection
Swabs were collected from 100 mobile phones of staff members, 
patients’ caregivers, and other healthcare workers (HCW) in three 
paediatric wards and the neonatal nursery between 10:00am 
and 12:00am on a single day. Mobile phones of all participating 
members were swabbed on both sides using commercially 
available sterile swabs in Amies transport media (Clinical 
Sciences Diagnostics). The sterile swabs were first moistened in 
brain heart infusion (BHI) broth before actual swabbing of the 
mobile phones. The swabs were thereafter inserted into the 
Amies transport medium, and transported promptly to the 
medical microbiology laboratory at Inkosi Albert Luthuli Central 
Hospital (IALCH). At the laboratory, the swabs were cultured onto 
colistin, nalidixic acid agar (CNA) and MacConkey agar plates. 
The CNA agar plates were incubated at 37°C in a CO2 incubator 
whilst the MacConkey agar plates were incubated aerobically at 
37°C for 18-24 hours. These plates were incubated for up to 48 
hours if no growth was observed at 24 hours. A semiquantitative 
count was performed on all positive cultures, which were 
subsequently identified using standard laboratory tests.9 Drug 
susceptibility testing was only performed on the Staphylococcus 
aureus isolates using the Kirby-Bauer method.

Statistical analysis
The variables were characterised into ward and staff type, and the 
percentages among these categorical variables were compared using 

the χ2 or Fischer’s exact test, as appropriate. Statistical analyses were 
performed using STATA version 11.1 (Mac).

Results
A total of 100 mobile phones were sampled from 3 paediatric 
wards and the neonatal nursery at King Edward VIII hospital (20 
from the gastroenteritis ward, 20 from each of the two general 
paediatric wards, and 40 from the neonatal nursery). The 
distribution of phones sampled was as follows: 38 from nursing 
staff; 24 from caregivers; 20 from doctors; and, 14 from other 
staff (9 medical students, 3 general orderlies, 2 occupational 
therapists, 2 physiotherapists and 1 speech therapist) (Table 1).

Of the 100 mobile phones sampled, 30 were contaminated with 
bacteria. Of these, 21 had one microorganism, 7 had two 
microorganisms, 1 had three microorganisms and 1 had more 
than three microorganisms. Gram-positive microorganisms were 
more frequently cultured than Gram-negative microorganisms 
(29 Gram-positive vs. 7 Gram-negative). The Gram-positive 
microorganisms cultured were Staphylococcus spp. (64%), 
Staphylococcus aureus (14%) and Micrococcus spp. (3%). All of the 
S. aureus isolated were methicillin/cloxacillin sensitive. The Gram-
negative microorganisms cultured were Enterobacter cloacae 
(8%), Acinetobacter spp. (8%), Pseudomonas stutzeri (3%), Klebsiella 
pneumoniae (3%) and Chryseobacterium indologenes (3%).

Significantly more caregivers had contaminated phones (Table 1) 
(54.17% vs. 22.37%, p value = 0.003). Caregivers’ phones were 
predominantly contaminated with Staphylococcus spp. (41.67%). 
In terms of Gram-negative microorganisms cultured, two staff 
member’s phones harboured 1 type of Gram-negative bacteria 
each. In comparison, three out of 24 caregivers’ phones (12.5%) 
harboured 1 Gram-negative microorganism, and 2 out of 24 
(8.33%) harboured 2 or more Gram-negative microorganisms.

Analysis of bacterial contamination according to the ward from 
which the mobile phone was sampled (Table 2), showed that more 
mobile phones in the general wards (37.5%) and nursery (32.5%) 
were contaminated compared to the gastroenteritis ward (10%). The 
neonatal nursery exhibited the highest diversity of contaminating 
microorganisms: 9 of the 40 phones harboured Staphylococcus spp.; 
3 of the 40 harboured S. aureus; 1 of the 40 harboured Micrococcus 
spp.; 1 of the 40 grew only 1 Gram-negative bacterium; and, 1 of the 
40 grew 3 Gram-negative microorganisms. The general wards had 
the most Gram-negative bacteria isolated (5 of 40, 12.5%).

Table 1: Bacterial growth according to staff designation

*Statistical analyses were performed using STATA version 11.1 (Mac).

No growth, n (%) Growth, n (%) p value*

Hospital Staff 59 (77.63) 17 (22.37) 0.003

Caregiver 11 (45.83) 13 (54.17)

TOTAL 70 (70) 30 (30)

Table 2: Bacterial growth stratified according to ward

*Statistical analyses were performed using STATA version 11.1 (Mac).

No growth, n (%) Growth, n (%) p value*

General wards 25 (62.5) 15 (37.5) 0.082

Nursery 27 (67.5) 13 (32.5)

GE ward 18 (90) 2 (10)

TOTAL 70 (70) 30 (30)
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Discussion
Hospital acquired infections (HAI) are of concern to all medical 
practitioners, particularly infectious disease specialists and 
infection control staff, due to the increasing prevalence of HAI 
worldwide. As indicated previously, one possible route of 
transmission is through mobile phones that are contaminated.3,4 
Previous studies have shown that mobile phones carried by 
healthcare workers (HCW) are frequently contaminated, and are 
a possible source of transfer of infection from the HCW to 
patients as well as to inanimate objects in the wards.6–8 However, 
no previous study has looked at mobile phones carried by 
caregivers in paediatric wards, compared contamination 
between different categories of HCWs or between different 
wards in a paediatric setting.

Our study showed that caregivers had the highest likelihood of 
carrying mobile phones that were contaminated, followed by 
medical staff with the lowest rate among the nursing staff. In the 
paediatric wards at KEH, the majority of caregivers carry mobile 
phones. Many caregivers (mostly mothers), leave the phone on 
the child’s bed for prolonged periods, thereby exposing the 
phone to possible contamination.

Medical staff particularly are likely to use their phones whilst on 
a ward round. The phone is used for both personal and work-
related reasons. The doctor often uses his/her phone to check 
doses of medication, to calculate doses of medication, to look up 
causes of a particular symptom or sign, to read up on side effects 
of drugs, etc. Not all doctors clean their hands before or after 
using their phones, particularly if their phone rings whilst they 
are examining a patient. This exposes both themselves as well as 
their patients to risk of transferring infections. The doctor can 
transfer microorganisms from the patient to their own hands, 
and from their hands to their phones, and from their phones to 
their faces, mouths and ears. In reverse, the doctor can transfer 
microorganisms from the phone to the patient that they are 
examining.

Nursing staff phones had the lowest rate of contamination. This 
is most likely due to the restrictions placed on the use and 
carrying of mobile phones by nursing staff. In King Edward 
hospital, nurses are not permitted to use their mobile phones 
during the times that they are on duty in the ward.

Surprisingly, mobile phones from both staff and caregivers from 
the gastroenteritis ward had the lowest rate of contamination, 
compared to both the neonatal unit and the general paediatric 
wards, where the rates were similar. This may be due to the 
strategic placement of posters at relevant points to reinforce the 
importance of handwashing in the gastroenteritis ward, or more 
awareness regarding infection control practices created in the 
gastroenteritis ward.

The most common microorganisms cultured were Staphylococcus 
spp., followed by S. aureus. The S. aureus isolates were all 
methicillin/cloxacillin susceptible. Staphylococci, in particular 
Staphylococcus spp., are part of the normal flora of humans. 
However, they are resistant to drying and may survive in the 
environment for months. Of the Gram-negative microorganisms, 
Enterobacter cloacae and Acinetobacter spp. were the most 
frequently cultured. These two microorganisms are the main 
causes of nosocomial infections, with acinetobacter being a 
particularly resilient microorganism that can survive in the 

environment for prolonged periods. Caregivers’ phones were 
mainly contaminated by Staphylococcus spp., but were also more 
likely to have multiple microorganisms. This increases the risk of 
microorganisms being carried out of the hospital and spread 
into the community.

Although our sample size was small, our results indicated that 
one third of the mobile phones being carried and used in the 
paediatric wards were contaminated. This is lower than the 
prevalence found in other studies, but still of concern in view of 
the possible risk factor for spread of infection.10–12 All HCWs and 
caregivers need to be educated on a regular basis about infection 
control and the importance thereof, with emphasis on the 
mandatory use of disinfectants before and after any procedures 
and handling of phones. Standard guidelines on mobile phone 
usage by HCWs as well as caregivers, need to be formulated for 
general paediatric wards and neonatal units.
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