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Effects of 70% isopropyl alcohol wipes and bleach-
based wipes in disinfecting nurses' mobile phone: a
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Abstract
Introduction   Concerns have been increased about the use of mobile phones in hospitals as they
may be vehicles for the transmission of hospital-acquired infections. This study aimed to compare
the effectiveness of 70% isopropyl alcohol wipes with bleach-based wipes in decreasing bacterial
colony counts of mobile phones of staff nurses.
Methods  Mobile phones of staff nurses in the UERM Hospital were assigned to be disinfected with
70% isopropyl alcohol wipes or bleach-based wipes. Mobile phones were swabbed using standard
techniques before and after disinfection with 70% isopropyl alcohol wipes or bleach-based wipes.
Post-disinfection colony counts were compared with baseline counts in each group and compared
between the two test groups.
Results  There was a significant decrease in the post-disinfection mean colony count compared with
the mean baseline colony count in both the 70% isopropyl alcohol wipes (p < 0.001) and bleach-based
wipes (p = 0.002) groups. The decrease in the 70% isopropyl alcohol wipes group was bigger (121,635
vs 85,769 CFU/mL). The mean post-disinfection colony count of the 70% isopropyl alcohol wipes was
significantly lower (p = 0.007) than the other group.
Conclusion  Both 70% isopropyl alcohol wipes and bleach-based wipes are effective in decreasing
bacterial colony counts of mobile phones of staff nurses. The alcohol wipes resulted in a greater
decrease in colony count compared with the bleach wipes.
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I   n  the  world of   modern technology, majority of
   the population use different kinds of  gadgets, the

most common of  which is the mobile phone. A study
by Naeem in 2014 showed the mobile phone to one
of  the most widely-used objects in the world today.1

It is highly indispensable in improving the quality of
health care in hospital settings. However, Pal found
that mobile phones are perfect habitats for microbes
to be transmitted and cause health care-related
infections.2

In recent times, the health care providers have
increasingly used mobile phones before and after
patient care and they have been placed anywhere
without hand-washing, proper dusting or cleansing,
which may increase risk of acquiring microorganisms.
The pathogens may be transferred from one place to
another. Furthermore, mobile phones of  health care
workers are exposed inside and outside the hospital.
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Zakai showed that mobile phones were commonly
used in health care sett ings for  rapid
communication.3

Concerns have been increased about the use of
these devices in hospitals, as they are used everywhere,
even in toilets. Shakthivel revealed that out of 50
mobile phones screened for microbial colonization,
90% had Gram positive pathogenic bacterial and
commensal bacteria and 10% had Gram negative
bacteria.4  Brady showed that 78% of physicians were
aware that mobile phones could carry pathogenic
bacteria, but only 8% of them cleaned their mobile
phones regularly.5

Two agents available as wipes may be used to
disinfect mobile phones and other items - alcohol
and sodium hypochlorite. Ethyl alcohol is an
intermediate-level germicide which is the most
available and commonly used in health care settings
because it is least expensive compared with the other
products. Alcohol is safe for the skin although it may
cause dermatitis in certain prone individuals. Long
term use of alcohol as a disinfectant may cause
discoloration, swelling, hardening and cracking of
rubber and certain plastics. Alcohol is flammable;
precautions against accidents that may cause fires are
necessary.

Sodium hypochlorite is effective in killing
bacteria, fungi, and viruses such as the influenza virus.
In addition, it is also used for disinfecting hard
surfaces.6,7 According to Rutala, sodium hypochlorite
in a solution shows a broad spectrum antimicrobial
activity and is used in a variety of settings including
healthcare.7 It is normally diluted in water and a 0.5%
solution is used for disinfecting areas that are
contaminated with body fluids and high-volume
blood loss. Dilution of household bleach with water
at 1:9 inactivates Clostridium difficile and the human
papilloma virus. Bleach can irritate the skin, eyes,
nose, throat, and in some cases cause dermatitis if
there is direct skin contact. Prolonged exposure to
the fumes of bleach may lead to nausea and vomiting.
Bleach can also corrode metals and damage painted
objects. The use of bleach in conjunction with other
household products such as those containing
ammonia should be avoided as the mixture creates a
gas that may cause injury or death. Exposure to
sunlight creates a toxic gas.

Matthew has accepted the conundrum inherent
in cleaning mobile technology devices and stated
that wipes moistened with alcohol or bleach are

effective in reducing levels of pathogenic bacterial
load on mobile devices.8  The researchers aimed to
compare the effectiveness of 70% isopropyl alcohol
wipes with bleach-based wipes in decreasing
bacterial colony counts in mobile phones of staff
nurses.

Methods
This was a quasi-experimental study where mobile
phones of nurses in the UERM Hospital were
assigned to be disinfected with 70% isopropyl
alcohol  wipes or  bleach-based wipes.  Post-
disinfection colony counts were compared with
baseline counts in each group and compared between
the two test groups. The participants were randomly
selected from a list of nurses was obtained from the
Nursing Service. The mobile phones of  those who
agreed to join and give their informed consent were
assigned by drawing of  lots to either 70% isopropyl
alcohol wipes or bleach-based wipes groups. The
computed sample size was 20 mobile phones per
group.

The mobile phones were swabbed using a sterile
cotton swab and  inoculated directly into a sterile
test tube containing a 6 mL of nutrient broth. Mobile
phones were swabbed using standard techniques
before and after disinfection with 70% isopropyl
alcohol wipes or bleach-based wipes. All specimens
collected were placed in a clean ice box during
transport to avoid further contamination and were
brought immediately to the University Laboratory
to be incubated for 24 hours. After 24 hours of
incubation, the incubated specimen was diluted into
three dilutions (1:10, 1:100, 1:000) of melted nutrient
broth. Each 1 mL of dilution was plated in a nutrient
agar to determine the number of colonies found using
a colony counter.

The mean pre- and post-disinfection colony
counts in each group were compared using a paired
t-test. The difference in colony counts between the
70% isopropyl alcohol wipes and bleach-based wipes
groups was compared using an independent t-test.
The level of significance was set at 0.05.

The study was approved by the Ethics Review
Committee of  the Medical Center. Informed consent
was obtained from the nurses prior to including their
mobile phones in the study. Measures were instituted
to maintain the confidentiality of the data and the
privacy of the nurse participants.
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Results
Forty-one staff  nurses consented to have their mobile
phones included in the study. As seen in Table 1,
more than half of phones in each group had baseline
colony counts of at least 150,001 CFU/mL. There
were thrice as many phones in the 70% isopropyl
alcohol wipes group with 1,000 to 50,000 CFU/mL.

Table 2 shows that there was no significant
difference in the mean baseline counts of the 70%
isopropyl alcohol wipes and bleach-based wipes
groups (p = 0.064). There was a significant decrease
in the post-disinfection mean colony count compared
with the mean baseline colony count in each group:
p < 0.001 and 0.002 for the 70% isopropyl alcohol
wipes and bleach-based wipes groups, respectively.
The decrease in the 70% isopropyl alcohol wipes
group was bigger (121,635 vs 85,769 CFU/mL). The
difference in the mean post-disinfection colony
counts  between   the  two  groups  was  significant
(p = 0.007) and favored the 70% isopropyl alcohol
wipes over the bleach-based wipes.

Discussion
The results show that all except 11 mobile phones
tested were heavily contaminated. Factors such as

commuting from home to work, placing the phone
on furniture, bringing the phone when going to the
comfort room or when with animals, and the phone
not being disinfected daily may have contributed to
the phone's exposure to microorganisms before going
on duty.

However, after disinfecting 21 mobile phones with
70% isopropyl alcohol wipes, 18 units were observed
to have colony counts less than 250,000 CFU/mL.
This is consistent with the findings of  Durano.9 In
addition, it is stated that there was a significant
difference in the APC of mobile phones after
disinfection with 70% isopropyl alcohol. Eleven of
20 mobile phones disinfected with bleach-based wipes
had colony counts less than 250,000 CFU/mL,
however, nine were still heavily contaminated despite
disinfection. The colony count on a plate of 1 mL of
agar is countable at ranges of 25-250 CFU/ml, and
anything above that range on a standard-sized petri
dish is considered as highly contaminated.10 Since
the sample from mobile phones was swabbed with a
dilution from nutrient broth (1:10, 1:100, and
1:1,000), the countable range was then reported as
2,500-250,000 CFU/mL

Both 70% isopropyl alcohol wipes and bleach-
based wipes are effective in decreasing bacterial colony
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Table 1.  Comparison of colony counts of mobile phones  before  disinfection  with  70%  isopropyl  alcohol  wipes
(n = 21) and bleach-based wipes (n = 20).

Colony count     70% isopropyl alcohol Bleach
(CFU/mL)a            n (%) n (%)

1,000 to 50,000   7 (30.0)   2 (10.0)
50,001 to 100,000   1 (5.0)   0
100,001 to 150,000   0   0
150,001 to 200,000   0   2 (10.0)
200,001 to 250,000 13 (65.0) 16 (80.0)

aColony Forming Unit

Table 2.  Comparison of pre- and post-intervention colony counts of 70% isopropyl alcohol wipes (n = 21) and
bleach-based wipes (n = 20)

Colony count (CFU/mL) 70% isopropyl alcohol Bleach p-value
Mean ± SD Mean ± SD

Pre-intervention 164,270 ± 113,558.6 220,200 ± 69,469.1 0.064b

Post-intervention 42,635 ± 88,039.3 134,431 ± 113,824.3 0.007b

Mean difference -121,635 -85,769
p-value < 0.001a   0.002a

aPaired t-test
bIndependent t-test
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counts of mobile phones of staff nurses. The alcohol
wipes resulted in a greater decrease in colony count
compared with the bleach wipes.
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