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Chapter-1 INTRODUCTICN

1. INTRODUCTION

1.1- Introduction:

Mobile phones are essential accessories that are being used in everyday life, both in
its professional and private capacities. These devices are usually stored in handbags
and/or in the pockets of their owners’ clothing, therefore they are being touched by
hands and come in close contact with human skin, not to mention that they are being
placed on numerous surfaces countless number of time each and every day what
causes the microorganisms to migrate from any other surface that the phone had
contact with to a phone itself (Akinyemi K, et al. 2009).

Nowadays mobile phones have become an inevitable part of our lives. Their number
per capita is often much larger than the population of a country (Radicati S, 2014).
Despite the advances in modern medicine nosocomial infections still pose a risk of
increased mortality and morbidity to the hospitalized patients. Hands of the Doctors
and health care personnel play important role in transmission of hospital acquired
infections ( Landman et al 2002). Using mobile phones in hospitals can lead to
improved quality of health care, especially in terms of faster communication in
emergencies within hospital departments (Jacobs M, Dagan R. 2004). However,
with all the benefits that mobile phones offer, their potential role in microorganism
transmission has to be emphasized as well (West DM, 2013). While working with
patients and touching their mobile phones, health care workers (HCW) can easily
transmit microorganisms from patients to their mobile phones and vice versa,
Combination of constant handling with the heat generated by the mobile phones can
create a prime breeding ground for many microorganisms (Al-Abdalall AHA, 2010).

There are few reports on the role of mobile phones in the spread of nosocomial
infections (Karabay et al., 2007; Borer et al, 2005) and even fewer in a tropical
setting (Jayalakshmi et al, 2008). Those infections are increasing day-by-day and
are causing increased morbidity and mortality of hospitalized patients. Not only do
they affect the general patients’ health but they are also a huge financial burden
(Revelas A. Healthcare. 2012). Many of personal instruments used daily by medical
health care workers (HCW), such as stethoscope, cell phones and writing pens in the
hospitals can act as carriers of the infection (Neely, 2007).

Presence of nosocomial microorganisms is one of the main problems in th¢ §
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risk, patients are connected to various tubes and the entry of pathogens is very

pronounced and easily enabled. Due to their characteristics, such patients are
extremely sensitive to be infected by microorganisms that can be transmitted, not only
from any of the objects connected to the patient but also from mobile phones of

HCWs (Selim HS, Abaza AF. 2015).

1.2- Aim of study:

The aim of this study was to investigate the rate of microbial contamination of
mobile phones of health care workers (HCW) in ICUs, NCUs, Emergency care unit
ECU and Burn CUs at Al-Jumhory Teaching Hospital, describe the microbiological
profile of contaminated mobile phones and investigate the factors associated with

mobile phone contamination.
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Chapter-2 LITERATURE REVIEW

2. LITERATURE REVIEW

2.1- Historical review:

Mobile phones are essential accessories that have used in everyday life, both in its
professional and private capacities. Because of the rapid progress of modern technology, this
technology has contributed not only to medical fields, but also to the development of
technologies for individual use. This technology includes personal computers, pagers, mobile
hand-held devices (MHDs) (wireless tablets such as iPad, droids, etc.) and mobile phones
(MPs), in which improvements have made at a staggering speed over the past 20 years
(Manning ML et al., 2013).

MPs and MHDs help accelerate in-hospital flow of medical information and information
sharing and querying, and contribute to communications in the event of emergencies through
their application and access to wireless media technology (Ramesh J. et al., 2008).. As
technology in this area has evolved, MHDs that provide laboratory and imaging results,
physicians are using patient data, and photographic images during bedside rounds to engage
clinicians, residents, and students. Healthcare workers (HCWs) access pharmaceutical
knowledge and literature by MPs and MHDs, which facilitates learning and clinical
performance (Visvanathan A. et al. 2011).

However, the MP, which we often carry in our pocket and hold with clean or dirty hands,'can
lead to potential risks, such as noise, distractions, loss of concentration, data safety,
disturbance of patient privacy, and transfer of microorganisms possibly leading to
nosocomial infections (Brady RR. et al., 2009).

Aronson et al. first suggested the infection potential of telephones in 1977 (Aronson SH.
1977). Then, in 1978, Cozanitis reported that telephones could pose a risk of transmitting

infections within the intensive care unit (ICU) (Cozanitis DA. et al.,
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1978). Early in the 1980s, White-Rafferty and Pancoast supported these reports with different
studies (Rafferty KM, Pancoast SJ 1984 & White DA. 1980).

Borer performed the first study on MPs in 2005, and many articles have published since
(Borer A, et al., 2005).

2.2- Prevalence of Microorganisms on Mobile phones:

The use of MPs by healthcare workers increases the risk of repetitive cyclic contamination
between the hands and face (e.g., nose, ears, and lips), and differences in personal hygiene
and behaviors can further contribute to the risks (Ulger. F. et al., 2015).

Research has shown that mobile phones could be contaminated through several sources such
as human skin or hand, hunter bag, phone pouch, bags, pockets, environment and food
particles, these sources are links through which microorganisms colonized the phone, which
causing diseases that range from mild to chronic (Seto et al, 2006). Although
microorganisms have so far been isolated by several health researchers are mostly normal
flora of the source of contamination, they can cause opportunistic infections (Singh et al,

1988). It was revealed that there could be tens to thousands of bacteria live on each square
inch of mobile phones (Pugh, A. 2006). In addition, it was found that the most commonly
isolated bacterial pathogens are Methicillin-Sensitive Staphylococcus aurens (MSSA),
Methicillin-Resistance Staphylococcus aureus (MRSA), Micrococcus species, Bacillus
species, Diphtheroids, Streptococcus viridians, Escherchia coli and P. acruginosa. (Colblatt
et al. 2007), Also it was found the fungal species isolated from mobile phones include
Candida species, Rhizopus species, Aspergillus species and Mucor species are known to
cause human infections especially among the immuno-compromised individuals ( Yusha*u
et al, 2010).
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Furthermore, mobile phones and other commonly handled items have been concerned in
cross-infection in the hospital environments. Nosocomial infection is an important problem in
all modern hospitals. However, there are no guidelines for disinfection of mobile phones that
meet hospital standards (Trivedi, et al. 2011).

It wasreported that mobile phones of healthcare workers were also contaminated with
bacteria which include Staphylococcus epidermidis, Staphylococcus aureus, Klebsiella
pneumonia, E coli, Bacillus spp., Enterococci spp.,

Acinetobacter spp. and Pseudomonas spp. in addition, mobiles phones had bacterial
contaminations mostly with S. epidermidis (40%) and contamination with other nosocomial
species was 13.97% (Trivedi et al., 2011) table 2-1.

Table 2- 1: Relative occurrence and frequency of different isolates of bacteria isolated from

mobile phones of healthcare workers (Trivedi et al., 2011).

ed bacteria isolates iency (%)
beoccus epidermidis
hcoccus aureus

¥4 phctinonia

spp-

cci Spp.
acter spp.
onas spp.

Several studies indicated that most commonly microorganisms isolated from mobile phones
of health care workers include Klebsiella pneumonia, Enterobacter species, coagulase
negative Staphylococcus, S. aureus, Bacillus anthracoid, Pseudomonas species, Neisseria
species, and Acinetobacter species, Enterococcus. feacalis, Escherichia coli, Serratia spp,
Proteus vulgaris which are antibiotic resistant organisms and responsible for nosocomial

infections. (WHO, 2002; - Karabay et al,

EML ATES

lNTER

\

gy,
v
o



Chapter-2 LITERATURE REVIEW

2007; Kilic et al., 2009; Teng et al., 2009, Chawla et al., 2009; Gunasekara ef al.,, 2009).
Furthermore, mobile phones had 18 times more bacteria than toilet handles and 16% of
mobile phones were contaminated with E. coli and 1 in 6 cell phones were contaminated with

fecal matter in UK, respectively (Andrew, 2010 & Sora, 2011).

2.3- Mobile phones and Bacterial Pathogens:
2.3.1- Staphylococcus aureus:

Staphylococcus aureus is gram-positive cocci and is normally found on the skin, as well the
respiratory tract of humans (Chaibenjawong and Foster, 2011). S. aureus can cause a host
of various illnesses, from minor skin infections to much more serious diseases, which include
pneumonia and bacteremia. Likewise, Staphylococcus aureus is one of the most common
causes of nosocomial infections (Nikolic ef al, 2011). Furthermore, Sumritivanicha et al.
(2011) described Staphylococcus aureus is a common bacterium found on the skin and in the
noses.of up to 25% of healthy people and animals can cause illnesses from pimples and boils
to pneumonia and meningitis, and is a close relative of methicillin resistant Staphylococcus
aureus (MRSA). Methicillin-resistant Staphylococcus aureus (MRSA) is of particular
importance in the medical community, és it has evolved resistance to beta-lactam antibiotics
(Holmes and Williams, 2010).

Staphylococcus aureus is a well-known micro biota of the human skin which could be
transferred into mobile phone via hand to hand or contact (Suganya and Judia, 2012;
Yusha®u et al, 2012). S.aurcus is an important pathogen due to a combination of toxin-
mediated virulence, invasiveness, and antibiotic resistance nature of the organism. This
organism causes a wide range of diseases, including endocarditis, osteomyelitis, toxic-shock
syndrome, pneumonia, food poisoning and carbuncles. S.aureus can resist pH from 4.2 t0 9.3,

with an optimum of 7 to 7.5, sodium chloride
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concentrations (up to 15% Na CL) and can grow in a wide range of temperatures from 7° C
to 48.5°C with an optimum of 30 to 37°C. These parameters enable the organism to grow in a
wide range of environments. Several reports indicated that the occurrence of S.aureus mobile
phones (Tambekar et al, 2006; Khivsara et al, 2006, Ekrakene & Igeleke, 2007;
Akinyemi et al, 2009).

Recently, it was found that the isolation rate of various organisms for all of the reviewed
studies; in 39 studies, S. aureus was the most frequently isolated microorganism (n = 26;

66.7%), and CoNS again ranked in second place (n = 19; 48.7%), figure2 -1 (Ulger et al.
2015).

S, epidermidis
S. aureus R i 66.7
Pseudomonas spp.
MSSA

MRSA R

Enterococeus spp. |

Enterobacter spp.
Difteroid W 5.1
Coliforms m 51

CoNs
Bacilius spp. e :
Acinetobacter spp. m 12.8
Non-fermentatives #8898 51
E. coli W 7.7

Others FEENDRNTNNERMSNINI 30.8

ik 48.7
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Figure2- 1. Distribution of main types of microorganisms isolated from all mobile phones

(Ulger et al. 2015).
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2.3.2- Staphylococcus epidermidis:

Staphylococcus epidermidis is another most commonly found species on phone surfaces
(Nikolic et al, 2011). The organism is gram-positive cocci, and is a commensal thét makes
up a large part of the normal human skin flora. Regardless of this, according to Hedin (1993)
S. epidermidis has the potential to be a pathogen, particularly in hospital patients with
compromised immune systems. While S. epidermidis has not shown the ability to colonize
and grow on phones, electronic devices can act as vectors that transmit the bacteria through
contact. This poses a problem as S. epidermidis can be transmitted onto other plastic surfaces,
including those that are inserted into the body such as catheters and prosthetic implants. As
(Otto 2009) reported when inside the body, these surfaces provide an accommodating
environment for S. epidermidis to persist and even grow into biofilms. In addition, it was
revealed the contamination rate of S. epidermidis on phones is constant throughout the year,
with little to no seasonal variation (Abdollahi and Mahfouzi, 2010).

2.3.3- Enterobacteraceae:

The Enterobacteriaceae is a family of Gram-negative, non-spore-forming bacteria and is one
of the most important groups of bacteria known to human. This family includes a number of
important foodborne pathogens, such as Salmonella, E. coli, and Shigella. A study conducted
elsewhere indicated that among the isolates, 18.2% were Shigella spp. and Salmonella spp.
(Tagoe et al. 2011). It was documented that the presence of E. coli and Salmonella spp. on
the mobile phones indicates the presence of faecal contamination, which can result in
community-acquired infections and disease outbreaks. Consequently, mobile phones can be
heavily colonized by high quantitics of pathogenic bacteria and the potential sources of

disease transmission
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requiring application of sound personal hygiene as preventive methods (Prakash & Pawar

2012).

2.3.4- Coliforms:

Coliform bacteria include a wide range of aerobic and facultative anaerobic, Gram-negative,
non-spore-forming bacilli. They are mostly inhabitants of gastrointestinal tract of animals
including human, which include E. coli, Klebsiella spp and Enterobacter spp. A study
conducted in Nigeria by Ilusanya et al. (2012) identified that mobile phones of food venders
were positive for Escherichia coli. Besides, report by Goldblatt et al. (2007) elsewhere
revealed that the presence of coliforms on mobile phones. Furthermore, report from Nigeria
by AKinyemi et al. (2009) has shown the presence of coliforms on mobile phone samples.
Therefore, the presence of fecal coliforms like E. coli on the mobile phones indicates that the
fecal contamination of mobile phones and the existence of sanitary problem among the users.
As Souza (2005) reported coliforms are representative constituent of the fecal microbiota and
are indicator organisms their detection in mobile phones may also indicates the potential

occurrence of other microorganisms which could be even more pathogenic to human beings.

2.3.5- Salmonella spp.:

In many developed countries, Salmonella is the second most common cause of bacterial
foodborne illness after Campylobacter. Salmonella are widely distributed in nature with a
diverse range of host species including mammals, birds, fish and reptiles (Harris et al, 2003;
Chris ef al,, 2011).

Studies have revealed that mobile phones were contaminated with Salmonella spp. and have
been implicated in a few outbreaks of mobile phone related Salmonella problem (Prakash

and Pawar, 2012, Tagoe et al2011). Another study on mobile
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phones contamination reported that among the isolates 3% was Salmonella spp. In addition,
from India, it was documented that mobile phones used by medical professionals, 13.89%

was Salmonella typhi positive (Prakash and Pawar, 2012).

2.3.6. Acinetobacter baumannii:

Acinetobacter baumannii is gram-negative coccobacilli, which are characterized by their
truncated rod shape. The organism is ubiquitous that can be found in the normal skin flora, as
well as in soil and bodies of water, amongst others (Peleg et al., 2008). Furthermore, these
scholars have mentioned that strains of A. baumannii resistant to multiple antibiotics have
been arisen, which combined with its ability to persist in hospital environments for extended
periods of time, has led to its emergence as a potentially dangerous nosocomial pathogen.

In other report, too A. baumannii has been reported to contaminate cell phones, hospital
phones, as well as other electronic devices such as keyboards (Borer et al., 2005). Moreover,
some strains have also shown to be _extremély resistant to desiccation, surviving for several
months with little to no reduction in the number of colonies (Wendt ef al, 1997).
Nosocomial Acinetobacter baumanniiis commonly acquired through cross-transmission

because of its propensity to survive in the hospital environment and persistently contaminate
fomites (Girma G. 2015). |

2.4-Antimicrobial Resistance of Microorganisms isolated from Mobile
phones:

According to the WHO (2002), anti-microbial resistance is one of the world™s most serious
public health problems. Antibiotic resistance increases the morbidity and mortality associated
with infections and contributes substantially to rising costs of care resulﬁng from prolonged

hospital stays and the need for more
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expensive drugs (Struelens, 1998). On the other hand, currently growing evidence has shown
that contaminated fomite or surfaces play a key role in the spread of bacterial infections with
antimicrobial resistance (Hota, 2004; Butcher and Ulaeto, 2005). Moreover, antimicrobial
resistance is a global phenomenon that has resulted in high morbidity and mortality because
of treatment failures and increased health care costs (Laxminﬁrayan & Malani, 2007).
According to the report of Brady et al. (2006) and Brady et al. (2009), antibiotic-resistant
strains of bacteria have been isolated from mobile phones leading to concern regarding cross-
contamination and infection, especially in hospital environments. Hospital acquired infection
caused by multi-drug resistant (MDR) gram-positive organisms such as Staphylococcus
aureus and Enteroccal species are a growing problem in many health care institutions (Singh
et al., 1998). '

According to report by Sepehri et al. (2009), there is marked resistances in bacteria isolated
from mobile phones to commonly used antibiotics were observed. Accordingly, 50% of the
microbes isolated from mobile phones had shown susceptibility for only 41.67% of the tested
antibiotics whereas 33.33% of the antibiotics that means, Ampicillin, Penicillin, Cloxacillin
and Cefuroxime were 100% ineffective (Khan & Malik, 2001).

Study by Tagoe et al. (2011) on antimicrobial sensitivity testing revealed that over 75% of
the isolates were susceptible to the Fluoroquinolone and Ceftriaxone antibiotics that were
evaluated. Correspondingly, in previous reports in Nigeria had shown that Fluoroquinolones
and third-generation cephalosporin are effective against a wide range of bacteria, and are
expensive and less abused than other antibiotics (Akinyemi et al., 2007). Salmonella spp.
and Shigella spp. showed the most resistance to the antibiotics (87.5%) each whilst

Escherichia coli were the
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most susceptible bacteria to the antibiotics (75%). Amikacin (71.4%) and Gentamicin
(63.6%) were the most effective antibiotics whilst Ampicillin, Penicillin G, Cloxacillin
showed the least effectiveness with 100% bacteria resistance (Tagoe et al., 2011). S. aureus
isblated from mobile phones have shown resistant to methicillin, amoxicillin, Pencillin G,
augmentin, Erythromycin and lincomycin (16.9%).All the isolates of mobile phones were
susceptible to Ofloxacillin while resistance to Pefloxacin. Resistance to Gentamycin,
Cotrimoxazole, and Tetracycline ranged between 75% and 83% was also documented. With
the exception to Ofloxacin resistance to other Fluoroquinolones indicates the increasing
tendency as reported previously (East et al, 2001). However, Ulger et al, (2009), had
documented the isolation of methicillin-resistant S. aureus strains from the mobile phones of
health care workers.

On the other hand, a recent study conducted by Kawo and Musa (2013) in Nigeria, on
antibiotic susceptibility profile of bacteria associated with mobile cell phones indicated that
total resistance of the Salmonella species against some of the tested antibiotics (Gentamycin,
Perfloxacin and Streptomycin) and low susceptibility of the isolates to Gentamycin. Similar
results were recorded in previous studies by Tagoe et al. (2011) conducted elsewhere, which
represent public health problems.

It was f that, Psendomonas and Acinetobacter species isolated from mobile phones showed
multi drug resistance to commonly used antibiotics. Furthermore, they also documented that
the ability of these organisms to contaminate mobile phones is expected as they are multi

drug resistant organisms and are responsible for infection in predisposed patients in the
hospital (Trived et al. 2011).
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2.5- Methicillin-Resistant-Staphylococcus aureus (MRSA):

The major reservoirs for MRSA are colonized or infected patients and, occasionally,
personnel in the hospital (Boyce 1992).environmental surfaces frequently touched by health
care workers are commonly contaminate in the rooms of patients colonized or infected with
MRSA. Nosocomial infection result in sever health and financial difficulties for patient and
healthcare facilities . Multiplying resistant strain of S.aureus , particularly MRSA, pose a
major clinical and epidemiological problem in hospitals , as they are easily transferred among
hospital staff and patients (Neely et al,2005) . It was also found the contamination of the
inanimate environment with MRSA occurred when either infected or colonized individuals
weré present in hospital room . It was demonstrated how the hands (gloved or otherwise ) of
the healthcare workers can become contaminated ,presumably by touching surface in the
‘immediate vicinity of an infected patient ( Boyce , 1997 ,Bhalla et al, 2004). More clearly , it
was found that 65%of nursing staff that had directly treated an infected individual
contaminated their gowns/uniforms with organism MRSA contamination of gloves was also
observed in 42%of personnel who had no direct contact with patient , but had touched
surfaces in infected patients room (Boyce et al, 1997).The proportional of hospital surfaces
contaminated with MARSA has varies considerable in published studies, ranging from 1%-
27% surfaces in patient rooms or regular hospital wards, and from a few percent to 64% of
surfaces in burn units MRSA patient (Boyce, 2007) Ratesof environment contamination also
vary on the basis of the site of infection in source patients contamination is more common in
the rooms of the patients with infected urine or wounds that is in the room of patients with
bacteremia only (Boy et 1,1997) .In the other study , contamination is more common in the
rooms of patient with heavy gastrointestinal colonization by MRSA at other body sites ,but
not in their stool (Ofter et al , 2006) .Also , the inanimate environment of burns units tends to
be more heavily contaminated than that of the non-burn units. MRSA contamination rates
range from 1% to18%in non-burn wards and up to 64% in burns unit (Boyce et al , 1997).
Hydrotherapy rooms associated with burn units have particularly high contamination rate
(Boyce et al ,1992). S.aurus has been isolated from hospital mattresses during an outbreak .

Most mattresses padding and leaks in mattress covers and common finding during outbreaks

(Ndawula e al ., 1991).
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It was found that at least 16% of patients were colonizes with MRSA . A significant factor
contributing to the transmission of microorganisms is their ability to survive on
environmental surfaces( Hails et al .,2000). It also found that keyboard and mice might serve
as a source for the transmission of microorganism. Computer keyboards and mice might
serve as a source for the transmission of microorganisms in the intensive care unit (ICU)
(Hartmann et al., 2004; Anastasiades et al., 2009 ).

Qualitative bacteriological sampling was used to show that the colonization rate for keyboard
and mice with potentially pathogenic bacteria was greater than that of the other surfaces in
the ICU (Hartmann et al., 2004).

Studies have shown contamination of common hospital surfaces such as room door handles
(Oie et al.,2002 ), sterile packaging (Dietze et al., 2001 ), gowns and gloves (Boyce et al.,
1997 ), mops (Oie and Kamiya, 1996 ), ward fabrics and plastics (Neely and Maley., 2000 ),
health care works pens (Banerjee et al., 1999), keyboard and taps (Bures et al., 2000;
Hartmann et al., 2004; Anastasiades et al., 2009 ), curtains (Trillis et al., 2008 ) , stethoscope
(Cohen egt al ., 1997) , ultrasonic nebulized (Schultsz etal ., 2003), ventilation girlls (cotterill
etal.,1996 ;kumari et al., 1998) , blood pressure cuff ( de Gialluly et al.,2006) and telephones
and mobiles (Ciragil et al.,2206 ,trivedi et al ,. 2011) by MRSA. In addition to this , there is
mounting indirect evidence of a link between contaminated surfaces and nosocomial
infection ( Boyce et al., 1997 ;Talon , 1999 ; Bhalla et al., 2004) .It was shown by molecular
methods that identical or closely related isolates were recovered from the patient and their
environment ,suggesting possible environmental contamination of the isolation rooms ,

possibly contributing to endemic MRSA (Sexton et al.,2006).

2.6- Identification of isolates:-

S. aureus identified isolates were further checked for their susceptibility to Methicillin using
Oxacillin (1 pg) and Cefoxitin (30 pg) discs on Mueller Hinton agar plates supplemented by
4% NaCl by disk diffusion method described by Bauer and Kirby (Bauer AW, 1966). The
inhibiti‘on zone diameters were measured and interpreted as recommended by the Clinical and

Laboratory Standards Institute (CLSI. 2014).
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2.7- Influence of sétting, health personnel demographics and clinical role in
cell phone contamination:

As referenced before, the results obtained vary according to the clinical setting involved. Cell
phones from health personnel working in intensive care units showed a higher rate of
bacterial contamination compared to health personnel working in other clinical areas (Ustun
C, et al. 2012). Tﬁis relationship was not observed in any other of the studies analyzed, al-
though mention an high contamination rate in cell phones from professionals working in
inpatient settings such as intensive care units, operating theaters, dialysis units, burnt centres
and others (Stuchi R, et al., 2013 & Graveto J. et al., 2018 ).

Regarding health personnel’s cell phones, and according to all the studies analyzed,
demographic data such as age, gender and education level did not show any impact on
bacterial contamination rates. However, cell phones belonging to doctors present a higher
infection rate followed by health technicians and finally nurses (although with no statistical
significance) (Brady R, et al, 2009). In accordance, one of the studies examined the
bacterial contamination rate of cell phones and the hands of the respective holders of such
equipment having obtained a higher risk of contamination in doctors’ phones, followed by

support workers and, finally, nurses (Ulger F, et al., 2015).
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In one study, cell phones from both health personnel phones involved in direct contact with
patients and hospital administrative/clerical professionals and managers were analyzed,
concluding that cell phones belonging to the latter group had a higher microbial
contamination rate (78%) and é greater number of colonies (of which 29% were considered
pathogenic specimens) (Srikanth P, et al., 2010).

With regard to health personnel, doctors’ cell phones showed higher infection rates. In
contrast, and according to Koroglu ef al, which also analyzed the equipment of these two
groups in the hospital context, the infection rate among health personnel directly involved
with patients and other professionals in the hospital setting were similar (95% and 91%,

respectively) (Koroglu et al, 2015).

2-8-PREVENTIVE STRATEGIES TO DECREASE RISK OF CROSS
INFECTION IN CLINICAL CONTEXT:

In order to combat contamination of cell phones by microorganisms, there are three
preventive strategies of capital importance: washing their hands before and after the use
of such equipment, regular and standardized disinfection of cell phones and education
of health personnel in relation to this theme (Graveto J. et al., 2018). |

2-8-1- Hand hygiene:

Some studies consider the adoption of strict policies regarding hand hygiene, glove use
adapted to the various clinical interventions and adequate waste management policies, which
will positively impact and influence contamination rates.( Ustun C, et al., 2012 &Mark D, et
al., 2014). The hands of health personnel are considered the main source of contamination of
cell phones, hence the importance of hand washing in breaking the hands-phone-health
professional’s face cycle of contamination, given the high risk to the health personnel
themselves in the sense that the cell phone usage increases the risk of contact of pathogens
with “gateways” to the human body such as the ear canal, nasal cavity, eyes and oral cavity
(Brady R, et al, 2009). This finding may explain results obtained in one particular study,
which found colonization by Staphylococcus aureus and Streptococcus mitis/salivaris not

only in health personnel’ cell phones, but also in their nasal and oral cavity (Stuchi R, et al.,
2013).
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2-8-2- Use disinfection:

Cell phone disinfection is understood as the most consensual preventive strategy among
authors. Disinfection should meet the specific needs of each equipment, which hinders the
diffusion of generalized procedures in this regard, and the manufacturer’s recorﬁinendations
must be respected in order to not jeopardize the orderly functioning and integrity of the
equipment. Some of the authors identified isopropyl alcohol as the most adequate
disinfecting agent for such equipments (Shakir I, et al,, 2015 ). The allusion to ethyl alcohol
70%, 0.5% chlorhexidine and ammonia solution was referenced by some authors, although
the it has been verified that these options did not show similar and as satisfactory results in

combating contamination of cell phones by microorganisms (Brady R, et al., 2009 ).

2-8-3- Education of health personnel:

Continuous education and training has been referred to as the other major preventive strategy,
which could be justified by the passive and uninformed attitude demonstrated by various
health professional groups involved. Although cell phones are widely used in clinical
practice, they are not considered medical equipment, which eliminates the requirement for
manufacturers to publish disinfection protocols in several of the countries involved in the
studies analyzed (Brady R, et al, 2009). Health institutions, regardless of the specifics of
each device should implement guidelines for that express the need for regular disinfection of
all pfofessional’s cell phones, their restricted use or ban in all units or risk-added services
(intensive care uhits, operating theater, etc.) and strengthening of hands hygiene policies
before and after the use of the devices (Ulger F, et al., 2015).

In addition to these findings, some authors consider that institutional guidelines for other
information and communication devices such as computers (and all its components) and
tablets are more in number, given the fact that these equipments belong to the health
institutions, but the same position should be taken in respect of health professional’s cell
phones (Koroglu M, et al, 2015). In addition to these facts, surveillance and internal
legislation developed by health institutions on the impact of cell phone use in the clinical
setting is very small, and mostly focused on aspects such as patient confidentiality, clinical
information governance, noise in the clinical areas, interference with medical equipment and

distraction of professionals that may lead to clinical errors (Brady R, et al., 2009).
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The future use of nanotechnology based on substances such as titanium dioxide, oxide siiver
or zinc dioxide could prove useful in creating protective films with possible impact on

reducing contamination by microorganisms (Ulger F, ef al., 2015).
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Subjects, Materials and Methods

3-1.Subjects:

3.1.1- Study area and period:-

The study was conducted at Al-Jumhory Teaching Hospital, which is located in Sana'a
city. Al-Jumhory Teaching Hospital is one of the biggest tertiary level referral and
teaching hospitals in the Sana'a city. A large number of people from the surrounding
governorates and nearby regions visit the hospital both for inpatient and as an outpatient
treatment. The study was carried out from April 2018 - July 2018.

3.1.2. Stuﬂy design and population:

A hospital based cross sectional study was conducted. Information and clinical samples,
which were relevant to the study, were collected from the study populations.

Mobiles of all staff or heath personnel including doctors, nurses and dustman in the
intensive care unit (ICU), neonate care unit (NCU), emergency unit (E.U) and burns care
unit (BCU) or wards whose mobiles suspected to harbor bacterial pathogens.

A questionnaire was used for data collection of all the relevant information on tested
mobile phones (Appendix-1).

3.1.3. Sample size and sampling technique:

The study samples were taken from mobile phones of all staff or heath personnel
including doctors, nurses and dustman in the intensive care unit (ICU), neonate care unit
(NCU), emergency unit (E.U) and burns care unit (BCU) or wards whose mobiles
suspected to harbor bacterial pathogens. The sample size (n) was calculated by taking
prevalence of bacterial contamination of mobile phones of heath care workers as 50%
based on various studies from across the country. The allowance of error (E) was taken
as 15% of prevalence rate at 5% level of significance.

Contingency for the unknown circumstance was 10%.

(Za/2)*x P(1—P) (1.96) x 50(26) .
_ - = 43+ 10% = 53
n E? (10.80)?2 3+10%
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swabs were streaked over Blood agar supplemented with 5% sheep RBCs and

MacConkey agar plates.

3.1.4- Inclusion criteria:

All healthy personnel mobiles including doctors, nurses and dustman in the intensive
care unit (ICU), neonate care unit (NCU), emergency unit (E.U) and burns care unit
(BCU) or wards There was no age limit and gender bias for study.

3-2- Materials:

3.2-1 Media preparation:

3.2.1 .1. Blood Base Agar (Accumix):

A medium used with the éddition of sterile blood for the isolation, cultivation and

detection of haemolytic activity of streptococci and other fastidious pathogenic

organism. Blood Base Agar (Accumix) 500 g was prepared according to manufacturer's
instructions labeled on the bottle.

LOT | :BAB-1706
C |EP CMC Medical Devices & Drugs S.L., C/ Horacio Lengo No.18, CP
29006, Malaga, Spain.
3.2.1.2. MacConkey Agar (Accumix)

For studying carbohydrate fermentation reaction of coliforms

MacConkey Agar (Accumix) 500 g was prepared according to manufacturer's
instructions labeled on the bottle.
LOT [AB-1704

C EP CMC Medical Devices & Drugs S.L., C/ Horacio Lengo No.18, CP
29006, Malaga, Spain.
3.2.1.3. Muller Hinton Agar (Accumix)

Antimicrobial Disc-diffusion susceptibility testing (Low levels of sulfonamide and
trimethoprim antagonists, thymine and thymidine, calcium and magnesium).

Muller Hinton Agar (Accumix) 500 g was prepared according to manufacturer's

instructions labeled on the bottle.

Lot lMHA-17 13
C EP

CMC Medical Devices & Drugs S.L., C/ Horacio
29006, Malaga, Spain.
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3.2.1.4. Normal saline (SODIUM CHLORIDE INJ. 500ml) Each 100 ml
contains:-

Sodium Chloride 09g

Water for Injection 100ml

Lot. No. : 150707

Mfg. Data: 07/2015

Exp. Date: 07/2018

3.2.1.5. TRANSBOT SWAB COTTON ( CITOSWAB® )

C REP| sulte B, 28 Hertey Street, W1G 9QR, U.K.

www.CE-Marking .EU

REF | 2120-0001

LOT

150013

3. 2.1.6.Petridish:

3.2.1.7. Microscope: - LABO® JAS-ANZ®
Labo Microsystems Gmbh Germany
"220V, 50 Hz
HALOGEN LAMP 6 V-20W
FUSE 1.0A
3.2.1.8. Gram stain:

3.2.1.9. Flask, slender, glass slide, Lenses oil and loops.

3.2.1.10. Electronic Balance ( SHIMADZU CORPORATION )
TYPE AY220

NO. D440620343

CAPACITY 220g

READABILITY 0.1mg

Cert. No. T5763

321-61961-02
Log No. A01
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3.2.1.11. Refrigerator

3.2.1.12. Autoclave (Steam Autoclave Sterilizer high Pressure
Sterilization):
- Product Identifiers
GTIN 6926131770343
eBay Product ID (ePID) 1548286428
-Product Key Features
Model 18L
wer: 220V

3.2.1.13. Incubator:
S.NO. 01262g

VOLTS 230

SIZE 14x14

WATTS 5 VOLTS.

3.3. Methods used in microbial identification:

3.3.1. Bacterial Culture: all swabs from mobile phones were cultured on Blood
agar and MacConkey agar then incubated at 37 C in incubator for 12-24 hours.

3.3.2. Gram staining (Cappiccino and Sherman 1996):

Gram staining of bacteria was performed from swabs and after culture growth.

3.3.3. Biochemical tests:

3.3.3.1 Catalase test: catalase test was carried out by addition 1_2 drops of 3%
hydrogen peroxide (3 ml of 30% of Stock hydrogen peroxide with 97 ml sterile water)
on bacterial colony cultured (Cappiccino and Sherman 1996 ).

3.3.3.2 Slide coagulase test:

One staphylococcal colony from culture and one drop of diluted citrated plasma ( 1 ml
citrated plasma with three ml sterile normal saline ) were mixed on a slide .
Agglutination or clumping of cocci within 1 minute was considered as positive
(Cappiccino and Sherman 1996). Negative samples were further tested by tube

coagulase test.

3.3.4. Antibiotic sensitivity tests:

3.3.4.1 Mueller Hinton Agar (MHA) (Cappiccino and Sherman 194

MWJE:,}'
N
N

Rowepad®



Chapter-3 SUBHECTS, MATERIALS & METHQODS

Mueller agar (BD) was prepared according to manufactures instructions labeled on the
boitle . In a 2 L bottle , 1 L of deionized water were mixed with 38g MHA and 20g
NaCl , heated and steirred until the agar dissolved . The solution allowed to boil for !
min , and then autoclaved at 121 ¢ for 15 min . After that it was allowed to cool to about
45 c , and the agar was poured in to sterile petri dishes to have (25-30) ml each that was
left overnight at foom temperature . The following morning the petri dishes were turned
upside down and refrigerated.

~ 3.3.4.2 Oxacillin disk diffusion test (Cappiccino and Sherman 1996):

Oxacillin (1 mg) antibiotic discs ( Oxoid ) was used to detect methicilline resistant
S.aureus . Zones of inhibition was determined in accordance with procedures of the
Clinical and Laboratory Standerds Institute (CLSI , 2011) , isolates were categorized as
susceptible and resistant . According to Oxacillin , S.aureus isolate were considered

susceptible if inhibition zones were >13 mm after incubation on 2% NaCl MHA at 35 C.
for 24 hours .

3.4. Ethical consideration:
The study proposal was revised and approved by the committee on research Faculty of
Medicine and Health Sciences, Emirates International University, Sana’a Yemen.

(Appendix-1).verbal consent was taken from all participants included in this study.

3.5. Data management and statistical analysis:

The data were collected and processed to a personal computer (P.C) and then analyzed
with the aid of the Statistical program Package (Dorak, 2018. http://statpages.info/ ).
There were two types of variable as follow:

Dependent variables- S.aureua and bacillus sp. as well as antibiotics
Independent variables- sex, age, occupation and dept.
The statistical tests used in this work were:
-Contamination rate.
-Chi-square test with Yates correction for continuity.
Chi-square test was performed to obtain the association between variables. The
probability value (p) was then obtained from the distribution of Chi-squére tables and
calculated at < 0.05 (Dorak, 2018. http://statpages.inib/..).
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RESULTS

The present study aimed to investigate the contamination rate of mobile phones of
health care workers (HCWs) in ICUs, NCUs, Emergency care unit ECU and Burn
CUs at Al-Jumhory Teaching Hospital, describe the microbiological profile of
contaminated mobile phones and investigate the factors associated with mobile phone
contamination. So that the results were divided in to three parts.

4.1-Bacterial contamination rate:

The present work was conducted on 46 mobile phones from HCWs at Al-Jumhory
Teaching Hospital in Sana'a city and the rate of bacterial contamination of HCWs’
mobile phones was 58% (27 phones)- table 4-1.

Table 4-1: Distribution of bacterial contamination rate according to gender and

bacterial pattern of growth among 46 HWCs.

“._Bacterial growth | Bacterial Bacterial TOTAL

Growth Non growth

Gender >\ X2=0.146
MALE 0 |13 (32.6%) 35 (76.1%)

FEMALE 7(15%) | 4(87%) 1123.9%) | P=0.703
Total 27 (58%) | 19 (42%) 46 (100%)

Among total 46 HCWs included in this study; 76.1% (35/46) were males while 23.9%
(11/46) were females. In addition, The number of samples taken from male
participants was 76.1% (35/46) , of which 20 samples(43%) showed positive growth.
On the other hand, 23.9 % (11/46) of the 7 (15%) samples taken from female
participants showed positive growth. There was no statistical significant difference
between the two groups regarding the bacterial growth and gender. Table 4-1&
figure 4-1.

2 |
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Growth

= Male ® Female

Figure 4-1: Distribution of study participants according to gender.
Regarding their age range, it found that age range 26 35 years was the most
contaminated rate. There was no statistical significant difference between the age

groups and gender, table 4-2.

Table 4-2: Distribution of the study participants according to age group.

““\mégﬂg groups 14-25 Yrs | 25-35Yrs | 37-50 Yrs | TOTAL | X2=6.25
Gender TR S
MALE 6 (2) 18 (12) 11 (6) 3520) |P=0.053
FEMALE 5() 6 (4) 0(0) 11 (7)
Total 11 (5) 24 (16) 11 (6) 46 (27)

4.2. Microbiological profile of contaminated mobile phones:

Out of 46 cell phones screened in the study, 27 (58%) showed bacterial growth. Of

these positive samples, 27(58%) yields tow bacterial species: Staphylococ

with 20 (74.1%) isolates was predominant followed by Bacillus sp. 7

/
According to the types of isolated bacteria and gender, ;the
Staphylococcus aureus and Bacillus sp. was more prevalent \i\\mon
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females. In addition, no statistical

and gender, table 4-3.

significant difference between the isolated bacteria

Table 4-3: Distribution isolated bacteria according to gender.

e ,‘QENDER MALE FEMALE TOTAL X2=0.47
MICROBE P=0.49
S.aureus 16 4 20
Bacillus spp 4 3 7
Total 20 7 ot

Regarding to the department or wf/ard, the frequency of Staphylococcus aureus was

more prevalent in the ICU follo
Bacillus sp. was more prevalent

statistical significant difference bet

Table 4-4: Distribution of isola

ved by EMR, NCU and Burn Unit. In addition,
in the NCU and absent in Burn Unit. With no

ween the isolated bacteria and ward, table 4-4.

ted bacteria according to ward at Al-Jumhory

Teaching Hospital.
. WARD|LCU |[EMR. |[N.CU|BURN |TOTAL |X2=6.36
CcuU
|
MICROBES | P=0.005
S.aureus 11 4 3 2 =
Bacillus spp 1 L % 0 7
Total 12 6 & 2 e

Regarding to HCWs occupation and isolated bacteria, Staphylococcus aureus and

Bacillus sp. was more isolated from Nurses followed by Doctors with no statistical

significant difference between the isolated bacteria and ward, tabl

2 |

/
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Table 4-5: Distribution of isolated bacteria according to HCWs occupation.

~~.OCCUPATION | DOCTORS | NURSES | CLEANERS | TOTAL

MICROBE sl
S.aureus 6 13 1 20
P=0.825
Bacillus spp 2 5 0 7
Tetal 8 18 1 27

As far as anti-biogram of bacteria was concerned, S.aures showed 25 % sensitivity to
Co-trimoxazole, and Piperacillin tazobactam. Moreover, S.aures 25% was resistant to
Cefoxitin, Oxacillin and this regarded as Methicillin-Resistant Staphylococcus aureus
(MRSA), and 13 (65%) S.aures isolates were Multiple Drug Resistant (MDR), tabled-
6. In other hand, isolated Bacilus spp. showed 71% sensitivity to gentamycin followed
by Noroxin 42%. While 56% resistant to Optichin and Noroxin. In addition, 67%
isolated Bacilus spp. were Multiple Drug Resistant (MDR), table4-6.

27
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Table 4-6: Antibiotic Sensitivity Profile of bacterial Isolates (N=27)
Microbe | GEN| CT| D] A] P] B O] N| D] €] C] CI] NX O] A| PE] C P|MR [MD
X| O M P A O| T| O P M N O] | O|sA |R
X| p P| T X p| N T
Antibiotic
S.aures | S(3) | S(2)| -| -|s(| -] s(] -[s(] -[s([s([s@m| -|s(] -|s(| -] -
5 1 1
n=20 | 15% | 10% 2; ) 1 N sy 1) 1)
% 5 5 25| 5 5 5
% % % | % % %
S G A O N Y/ B N R I e e e
5 |13
1) (1] (2 @5 | 65
- )| ) %) | %)
5
% | 10
%
R(1) - RC|R(|R(|R(|R(| =-| -] -|R( - -| R@| -|R(| -
% | 20% 21 2)| 1)]3)]1) 1) ) 1)
10105 |15 |5 5 5% 5% 5
% | % |% | % | % % %
Bacilus | S (5) SES(pSC) -1 = =|S(]sS(]s(] -|s( - -1 - -1 -1 -1 Y
S, 1 1) 2 3 1 1 1 1
pp 719% (1) 1) 2) )11 ) )
n=7 14% | 14 | 28 42 |14 | 14 14 14
% | % % | % | % % %
-lmal -1 - -IMI| -] -] =] -] -1 - - - . = =] #| =
) (2) 18
14% 28 (
% 67%
)
-l R -] R] -TRO|RO]RO] - -1 -] - - -1 R( N I R
2 3)| 4| 4 3
. ) ) ) ) )
28 42 |56 | 56 2
% % | % | % %

GEN= Gentamicin, CTX= Cefoxitin, DOX= Doxycycline, AMP= Ampicillin, P= Permapen''Pencillin" B=
Bacitracin, OP=Optichin, NA=Nalidixic, CTP= Citalopram , COT= Cotrimoxazole, CIP= Ciprofloxacin,
Norfloxacin, O= Oxacillin, AMX= Amoxicillin, PEN=Penicillin, COP= Copsin, N= Neomycin,
S=Sensitive, M= Moderate, R= Resistance.

NX =
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4.3. Factors associated with mobile phone contamination:

Several various attributes or questions were answered by the study participants in
order to determination of risk factors associated with contamination of mobile phones
of HCWs.

A highly frequency of contamination rate was observed in the ICU ward so that
a highly significant association was noted between the ward or department of HCWs
and their knowledge that mobile phones can carry microbes or had role in nosocomial
infections ( X2=17.8 & P=0.000). While a significant association was noted between
the ward or department of HCWs and hand washing when they used mobile phones at
hospital (X2=15.7 & P=0.001). Moreover, a significant association was noted
between the ward or department of HCWs and using mobile phone at home and
hospital (X2=8.9 & P=0.031), table 4-7.
Table 4-7: Association between the ward of HCWs with several characteristics of

users and mobile phones.

Ward

I.C.U

Nursery

Burns

Emergency X2
P
Attributes
Yes NO Yes No Yes No Yes No

1= Use mobile in 11 2 11 0 10 1 11 0 X2=3.33
Health center

P=0.344
2- Use the same 12 1 10 1 11 0 11 0 X2=1.94
mobile at home

P=0.584
3- Your family use 11 2 6 5 11 0 10 1 X2=8.91
at home

P=0.031
4- Hands washing 11 2 7 4 11 0 3 8 X2=15.7
after Dx pt.

P=0.001
5- Disinfectants 10 3 7 4 8 3 6 5 X2=1.58
using for mobile

s =0.665

6- Mobile carry 13 0 11 0 10 1 5 6 X2=17.8
microbes

p=0.000
7- Answer mobile 11 2 7 4 5 6 5
call during work y
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No significant association was found between the gender, occupation of HCWs and
several characteristics of users and mobile phones, table 4-8, 9. Moreover, there was
no significant association between isolated bacteria and characteristics of users and
mobile phones, table 4-10.

Table 4-8: Association between the gender of HCWs with several characteristics

of users and mobile phones.

Male Female X2
Gender P
Attributes
Yes No Yes NO
1- Use mobile in 32 3 11 0 X2=1.01
Health center
P=0.315
2- Use the same 33 2 11 0 X2i=0.657
mobile at home
=0.418
3- Your family use 30 5 8 3 X2=0.983
at home
P=0.322
4- Hands washing 25 10 7 4 X2=0.240
after Dx pt.
P=0.624
5- Disinfectants 25 10 6 5 X2=1.09
using for mobile
P=0.297
6- Mobile carry 29 6 10 1 X2=0.421
icrob
microbes P51
7- Answer mobile 20 15 8 3 X2=0.853
call during work
P=0.356
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Table 4-9: Association between the occupation of HCWs with several

characteristics of users and mobile phones.

Doctor Nurse Dustman X2
Occupation P
Attributes
Yes No Yes No Yes No
1- Use mobile in 9 0 32 3 2 0 X2=1.01
Health center

P=0.604
2- Use the same 8 1 34 1 2 0 X2=1.27
mobile at home

P=0.531
3- Your family use at 7 2 28 7 2 0 X2=0.531
home

P=0.767
4- Hands washing 6 3 26 9 1 1 X2=0.692
after Dx pt.

P=0.707
5Disinfectants using 6 3 23 12 2 0 X2=1.01
for mobile

P=0.602
6- Mobile carry 6 3 32 3 1 1 X2=5.36
microbes

P=0.068
7- Answer mobile 4 5 23 12 1 1 X2=1.46
call during work

=0.481
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Table 4-10: Association between the isolated bacteria with several characteristics

of users and mobile phones.

isolated bacteria S.aureu Bacitlus X2
P
Attributes
Yes No | Yes No

1- Use mobile in Health center 18 2 7 0| x2=0.756
P=0.385
2- Use the same mobile at home 19 1 7 0] x2=0.363
P=0.547
3- Your family use at home 16 4 6 1| x2=0.112
P=0.738
4- Hands washing after Dx pt 14 6 4 3| x2=0.386
P=0.535
5- Disinfectants using for mobile 12 8 5 2| Xx2=0.290
P=0.590
6- Mobile carry microbes 19 1 5 2 X2=2.92
P=0.088
7- Answer mobile call during work 15 5 4 3| x2=0.793
P=0.373
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DISCUSSION

All over the world, maintaining hygiene standards is a prerequisite in all hospital
settings._ Excessive usage of mobile phone in the hospital by healthcare professionals has
emerged as a matter of valid concern in recent years. It is due to its threat to act as a
source of potential pathogens or as vectors for the nosocomial infections.

5.1-Bacterial contamination rate:

Many reports have documented the contamination of mobile phones among HCWs
(Goel M. et al., 2009, Lavanya J, ef al. 2016 & Almeshal F. ef al. 2018).

Of the phones sampled in this current study, the majority of mobile phones (58%) were
contaminated by bacterial agents, which was approximately comparable to a study
conducted in India (Sharma K, et al. 2017)..

While other studies showed higher contamination rate, it was reported that 94.5% of
health care workers’ mobile phones were contaminated with various microorganisms,
including nosocomial pathogens ( Ulger et al. 2009). Another study done in India has
shown that as much as 98.5% of HCWs’ mobile phones were bacterially contaminated
(Sham 8. ef al. 2011). However, a study done in Queen Elizabeth hospital in Barbados,
West Indies and other in Saudi Arabia had showed lower contamination rate with 45%
and 43% respectively. (Ramesh J, ef al. 2008 & Almeshal F. ef al. 2018).

The disparity in rate of contamination may be due to variation in the hand hygiene
practices, frequency of the use and disinfection of cell phones among HCWs in various
hospitals.

This study revealed that male HCW’s mobile phones had comparatively more
contaminated than female HCWs phone with age range 25-35 years. The present study
concurs with the findings of other studies which showed 76% and 69% of mobile phones
of male doctors and 44% and 31% of mobile phones of female doctors to be
contaminated respectively (Tambekar DH. et al. 2008 & Kokate SB. ef al. 2012 ). As
suggested by other study, it might be due to the reason that females generally keep their
phones in purses and use it less frequently than male HCWs whereas male HCW keep it
in pocket and use it whenever, wherever it was needed, and were thus more
contaminated (Tambekar DH. ef al. 2008).

5.2 Isolated bacteria :

Regarding the isolated microorganisms in the present study, the most fg
bacteria was Staphylococcus aureus, which was (74.1%), followed by

(25.9%) as in other studies stated that S. aureus the most frequentl{y isol
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microorganism (Jayalakshmi J. ef al. 2008, Singh S, ef al. 2010 & Ulger et al.,2015).
Their high occurrence rate could be traced to the fact that they are abundant in human
body especially as the normal flora. Moreover, Bacillus sp bacteria are omnipresent in
nature being able to colonize anything. Moreover, it was found that 100% of mobile
phones grew only one bacterial species without polymicrobial growth as showed by
other studies (Chawalaer al. 2009 & Selim et al. 2015).

In the present study, there was no statistical significant difference in the frequency of
isolated bacteria from different departments of the hospital or among different
Categories of HCWs. It was noted that the frequency of Staphylococcus aureus was
more prevalent in the ICU followed by EMR, NCU and Burn Unit. In addition, Bacillus
sp. was more prevalent in the NCU and absent in Burn Unit. Other researchers observed
similar finding, approximately, 74 % of mobile phones that belong to clinicians in ICUs,
PICUs, and NCUs was contaminated in Kuwait and 43.6 % was reported from Saudi
Arabia (Heyba et al. 2015 & Almeshal F, ef al, 2018).

Regarding to HCWs occupation and isolated bacteria, it was found that the
prevalence of Staphylococcus aureus and Bacillus sp. was more isolated from Nurses
followed by Doctors with no statistical significant difference between the isolated
bacteria and ward. This was in concordance with Trivedi R .ef al. 2011 and Tambe N.
ef al2012. They stated that higher rate of contamination among paramedical staff may
be due to their direct exposure to body fluids, tissues etc. harboring various pathogenic
organisms and lower level of awareness about the hand hygiene practices (Sharma K. ef
al. 2017).

According to antibiotic sensitivity pattern of bacterial isolates, the study revealed
that S.aures showed 25 % sensitivity to Co-trimoxazole, and Piperacillin tazobactam.
Moreover, S.aures 25% was resistant to Cefoxitin, Oxacillin and this regarded as
Methicillin-Resistant Staphylococcus aureus (MRSA), and 13 (65%) S.aures isolates
were Multiple Drug Resistant (MDR). In other hand, isolated Bacilus spp. showed 71%
sensitivity to gentamycin followed by Noroxin 42%. While 56% resistant to Optichin
and Noroxin. In addition, 67% isolated Bacilus spp. were Multiple Drug Resistant
(MDR). This was in agreement with another study conducted in Sudan (Adhlkal‘l S. et
al. 2018)

}.3 : TE‘
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(Ulger F. et al. 2009) and 26.8% in Sudan with 21.4% Multiple Drug Resistant (MDR).
(Adhikari S. ef al. 2018).

Variation in antibiotic resistance pattern in different geographic areas or different time
frame in same place might depend on antibiotic policy of the hospital at that particular
time (Kuhu Pal. ef al. 2015).

The observed high rate of antibiotic-resistant bacteria (MRSA and MDR in this study
could be attributed to both the misuse and abuse of antibiotics. The prevalence of
antibiétic-resistant bacteria is a serious problem with important implications for hospital
infection prevention and control program. Although the geographic distribution of these
bacteria is worldwide, the epidemiology and dissemination patterns appear to differ
within and across regions (Pal P, ef al. 2013 & Selim et al. 2015).

MRSA, like all S.aureus survives on skin, dust and on environmental surfaces. In healthy
individuals, they can be colonized asymptomatically. Therefore, the most common
sources of transmission to patients and hospital environment are hospital staff as well as
visitors and patients with MRSA infection or who carry the infection asymptomatically
(Badr R. ef al. 2012). Until now, hands are considered the main mode of transmission to
inanimate objects like apron, swipe cards, mobiles; key boards etc have also been studied
to carry MRSA.

MRSA is problematic for patients in hospital with invasive devices or surgical
wounds and lowered immunity having higher risk of contracting infection as compared
to public. Among patients being treated in hospital and/or having weakened immune
system HA- MRSA occurs most commonly and found to cause life threatening infections
» such as blood stream infections , surgical site infections or pneumonia (Rachna Tewari
et al.2015).

5.3- Risk factors :

Bacterial colonization on the mobile phones can be reduced by, proper training of
staff about hand washing, use of alcohol disinfectant wipes, use of alcohol-chlorhexidine
wipes, and by imposing restrictions on the use of mobile phones in high-risk areas. The
present study find that. a highly frequency of contamination rate was observed in the
ICU ward so that a highly significant association was noted between the ward or
department of HCWs and their knowledge that mobile phon.es can f‘?’f;"‘"\ “ongad
role in nosocomial infections ( X2=17.8 & P=0.000). While a sign/iﬂ(: ; :
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was noted between the ward or department of HCWs and using mobile phone at home
and hospital (X2=8.9 & P=0.031).

Many studies have reported ethyl or isopropy! alcohols as effective, disinfectant. These
precautions may also be adopted for phones of patients, their companions and visitors.
Ultraviolet irradiation by ultrasonic cleaner might be used as a disinfectant, and silicone
cell phone covers that are easier to clean might offer some protection. HYGreen is a
system which monitors HCW's hand hygiene by detecting fumes of sanitizer or soap
formed while usage from the hands. Decolonization regimens should be strictly followed
for patients and healthcare workers if found positive. Avoidance and completion of
antibiotic treatment protocols will enhance the margin of safety (Sichani M. ef al. 2011
& Rachna Tewari ef al.2015
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Chapter-6 CONCLUSIONS & RECOMMENDATION

Conclusions and Recommendations
0nciusions and necommendaations

6.1 COCULOSIONS :

1-Bacterial contamination rate of mobile phones among health care workers in Al-
JumhOry teaching hospital was 58% in Sana’a city.

2- S.aureus and Bacillus was the bacterial isolated and the most prevalent was
S.aureus followed by Bacillus.

3-High microbial contamination rate among nurses in the ICU unit.

4-Methacillin resistance S.aureus (MRSA) 25% among HCWs and multidrug
resistance was high 65%.

S-Hand washing and use of mobile phone in hospital and home were associated
with microbial contamination of HCWs mobile phone. |

6.2 RECOMMENDATIONS:

1-Futher studies must be conducted in more than one general hospitals to
investigate the accurate contamination rate and prevalence.

2-Futher studies must be carried out to investigate the microbial profile in
nosocomial infections.

3- Methicillin resistance and multidrug resistance is huge public health problems
particularly in hospital. Hence, more study concerned with this problem must be
conducted in Yemeni hospitals.

4-Epdeﬂ1iological studies must be conducted to investigate the risk factors
associated wiih microbial contamination of HCWs and assist to spres nosocomial
infection.

5- Work shop related to nosocomial infections must be contacted to prevent to this

health problems.
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