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Abstract 

       The indiscriminate use of cell phones by health professionals within the Intensive 

Care (ICU) Unit is observed. The objectives of this study are to investigate whether 

there is a bacterial contamination to cell phones of the health professionals and to 

know whether these professionals perform any type of disinfection on their cell 

phones. One hundred eighty-six swabs were collected from the surface of cell phones 

for health worker staff at different hospitals and health care centers in the Duhok city, 

Iraq. To identify whether professionals performed any type of cleaning agents on their 

device, a semi-structured questionnaire was applied. It was found that (56.99%) of the 

mobile phones surface were contaminated with various bacterial profile of them 

pathogenic. The most prevalent isolated bacteria were: Staphylococcus epidermidis 

(40.16%), followed by Staphylococcus lentus (33.07%), Staphylococcus haemolyticus 

(3.15%) and Pantoea spp. (3.15%) show some results of whether professionals 

performed any type of cleaning on their device. It is understood that there is an urgent 

need for awareness, through continuing education, for the hospital community. 

 

Keywords: Mobile Phone, Bacterial   Contamination, Health professionals, Duhok 

city, Iraq 

 

Introduction 

Nosocomial infections are an important public health problem at all levels 

because they prolong hospital stays, increase complications, and raise the cost of 

patient care. This infection has been strongly associated with the hands of medical 

personnel and surfaces with which they frequently come into contact (1). 

At present, the use of cell phones by health personnel in all entities that concern 

them has become habitual and necessary, both in professional and social life. The use 

of these devices within public and private health facilities, especially in the hospital 

during performing hospital internship observe that the use is very frequent to 

exchange communication, read, consult on the Internet and even more with the 

advancement of technology. Constant innovating for the benefit of the society, as long 

as it is used properly in the right places, its commercialization without any restriction 

or used to disinfect it. It is possible that it constitutes a source of contamination of 

pathogenic bacteria for nosocomial infections, that is, a fomite as a transmitter 

between the owner and places loaded with microorganisms such as bathrooms, 

kitchens and hospitals (2).   

mailto:adelalsaered@uod.ac


Al-Kufa University Journal for Biology / VOL.14 / NO.3 / Year: 2022                                     

                       Print ISSN: 2073-8854                Online ISSN: 2311-6544  
 

 

07 

 

With the advancement of technology, many useful portable electronic items are 

becoming more frequently used among medical personnel, forming part of diagnostic, 

monitoring, and treatment tools (3). 

 The cell phone is not part of medical equipment but it has become so useful 

that it allows medical personnel of different specialties to keep in touch with their 

colleagues, share information about patients and even facilitate their locating and 

allow remote consultations in the event of a medical emergency (2). 

Bacterial contamination on hands is of clinical importance while mobile phone 

manipulation can have adverse health consequences due to the potential for cross-

contamination that can be generated with frequent use of mobile phones (1, 4). 

The problems that arise when connecting the use of electronic devices in the 

hospital environment range from the interference they can generate with other 

devices, by emitting electromagnetic energy, to their potential ability to act as a 

"fumate" when in contact with other devices. Investigations of bacterial contamination 

on mobile phones of different hospitals in countries have been carried out at the 

international level. Finding a large proportion of bacterial contamination and isolation 

of bacteria of interest in hospitals. However, we do not have studies of this kind in 

Duhok city.  

In the present research, cultures from the surface of cell phones were carried out 

identifying pathogenic bacteria or those of nosocomial interest. Demonstrating that 

bacterial contamination in the cell phones of medical personnel is a reality with the 

possibility of contaminating patients and even the user of the cell phone, being 

considered a fomites of microorganisms. The current cross-sectional study is the first 

in Duhok city, Iraq. 

The main objective of the current study is to determine personal hygiene and its 

role in bacterial contamination and transmission of pathogens. 

The aims of the present study are diagnosis and isolation of bacteria transmitted to 

mobile phones by patients, visitors and health workers in different departments of 

hospitals and health care centers Duhok city, Iraq. 

Materials and Methods 

Design of the Study 

The current research was a Cross-sectional study, in which data were obtained 

in a questionnaire and laboratory bacteriological findings database. 

Sample Size 

The present study made up of 186 cell phones of the physicians and healthcare 

workers at different hospitals and health centers at Duhok city, Iraq. 

Period of the Study 

The study was started from August 2021 till December 2021. 

Study Population 

Those who provide services directly or those closest to hospitalized patients and 

outpatients were listed in the following table (1). 
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Table (1): Collection and processing of swab samples from hospitals and health 

centers staff    
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Results 

 Inclusion criteria 
Health workers in hospital, who worked and used their cell phones in hospital 

areas, emphasizing the professional positions that were held they worked as doctors, 

nurses, dentists, nursing technicians and interns staff in general.  

 Exclusion criteria 
Workers who worked in administrative areas or offices of the hospital, as well 

as those who did not voluntarily agree to sign the informed consent.   

Ethical Consideration 

The scientific research committee of the college of medicine/University of 

Duhok and the Ethics Committee of the Director of Health (No.20092020-4. 

20/09/2020) approved the current study. All participants signed both oral and written 

consent forms. 

 

Materials 

The materials used in the sampling such as sterilized gel transport swab 

previously purchased from local medical Market. Above swabs were kept at the 

Microbiology laboratory Amr Private Laboratory, Duhok city. 

Samples 

Cell phone surface sample collection was performed after participants were 

informed of the study objectives and procedures and informed consent was signed, 
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and workers were asked to have their cell phones used frequently within hospital 

areas. Sample identification corresponds to the same scan code, encoded in the tube in 

a way that protects participant confidentiality while the same is being processed.  

Samples collection 

The sampling was divided according to the shifts of the staff (morning, 

afternoon and night) and were collected one hour before the end of their shift to 

increase the probability of contact with patients before the sampling.  The samples 

were collected from the surface of the cell phone; the test tube was labeled with the 

code corresponding to the participant’s information.  

Sample processing  
Once each sample was taken from the staff members then directly transported in 

the cool box to the Amr Private Laboratory within a half hour. Sample processing 

started by labeling the Petri dish with the number corresponding to the participant and 

cultured on media (Blood Agar, MacConkey Agar, and Mannitol Agar) incubated 

aerobically at 37° C for 24 - 48 hours. After overnihgt a visual inspection was made if 

there is growth and the number of colonies present on each media. Cultures growth 

were reported as positive as those with yielding bacterial growth and negative where 

no bacterial growth was found within 48 hours. 

Bacterial Identification  
Once the colonies were characterized, a colony of the most abundant groups 

was taken from each medium for replanting and identification tests were performed 

by colonies morphology microscopic examination (Gram stain), then by VITEK 2 

machine. 

Identification of bacterial species using VITEK 2 Machine 
Direct Vitek 2 (BioMérieux, France) was implemented to guide bacterial 

species identification. The Vitek 2 Compact 60 (AES software) Gram-Negative 

Identification test (GNI) card or Gram-Positive Identification test (GPI) cards were 

used to identify the bacteria (BioMérieux. Marcy l’Etoile, France).  

Data obtained from cell phone surface cultures were stored in Microsoft Excel 

and for processing and interpretation entered into the data matrix described in SPSS 

v22 statistical software.  

Results 

Socio-Demographic Characteristics of Participants 

A total of 186 questionnaires were distributed to various hospitals and health 

centers in the city of Duhok. Among the respondents in the study, the majority 102 

(54.84%) were females and 84 (45.16%) males. In terms of age group composition, 

highest respondents 77 (41.39%) were between the age range of (26-35) years, while 

lowest 23 (12.36%) were between age range of (18-25) as shown in Figure (1).The 

mean age of the participants was 32.6 years.  

Among the 186 participants, 58 (31.18%) of them wore gloves while working, 

while 128 (68.82%) did not wear gloves while working as shown in (Table 2). 
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Figure 1: Age groups and gender of participants 

 

Table 2: Socio-demographic characteristics of participants 

 

Criteria No. % 

Sex 
Male 84 45.16 

Female 102 54.84 

Protection 
Wearing gloves 58 31.18 

Not wearing gloves 128 68.82 

Disinfection 

Regular disinfection 22 11.83 

Rarely disinfection 60 32.26 

Non disinfection 104 55.91 

 

Type of personnel and level of contamination 

The research was carried out among healthcare workers from Duhok's hospitals 

and clinics. Physicians 40 (21.51%), Nurses 36 (19.35%), and laboratory assistants 34 

(18.28%) were the most common participants in this study, as shown in (Figure 2). 
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Figure 2: Distribution of the job of Personals 

Frequency of bacterial species 

 Out of 106 positive cultures, 72 (38.71%) cultures shown single bacterial 

species, 28 (15.05%) shown mixed double species and 6 (3.23%) show triple species, 

as shown in (Figure 3). 

 

 
 

Figure 3: Number and percentage of bacteria species per sample 
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Bacterial profile  

The bacteria isolated on the surface of the cell phones of health personnel, of 

greater predominance were: Staphylococcus epidermidis 51(40.16%), Staphylococcus 

lentus 42 (33.07%), Staphylococcus haemolyticus 4 (3.15%), Kocuria kristinae 4 

(3.15%) and Pantoea spp 4 (3.15%) as shown in (Table 3). 

 

Table 3: Frequency of pathogenic bacteria 

 

Isolated bacteria No. % 

Staphylococcus epidermidis  51 40.16 

Staphylococcus lentus 42 33.07 

Staphylococcus capitis 2 1.57 

Staphylococcus alactolyticus 2 1.57 

Staphylococcus hominis   2 1.57 

Staphylococcus warneri  2 1.57 

Staphylococcus haemolyticus  4 3.15 

Staphylococcus aureus  2 1.57 

Kocuria kristinae 4 3.15 

Corynebacterium diphtheriae 2 1.57 

Micrococcus luteus 2 1.57 

Pantoea spp 4 3.15 

Pseudomonas luteola 2 1.57 

Pluralibacter gergoviae  2 1.57 

Escherichia coli 2 1.57 

Candida albicans (Fungi)  2 1.57 

Total 127 100% 

Discussion 

The purpose of the current research was to analyze the presence of 

contamination with bacterial agents in the mobile phones of health workers in 

hospitals and various health centers in Duhok city/ Iraq. These mobile devices were 

contaminated on the surface with properly pathogenic bacteria and opportunistic 

pathogenic bacteria, determining the level of contamination present, the genera and 

species of bacteria isolated. 

The age composition of the respondents showed that an overwhelming majority 

of the healthcare workers were aged between 26 years and 45 years making up 

68.27% of the respondents. This points to a young workforce of healthcare workers in 

Hospitals and health centers in Duhok city where this study was conducted. 
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Specifically, 41.39% were between age 26 years and 35 years while 26.88% were 

between age 36 and 45 years. This means that overall, 68.27% of the healthcare 

workforce were below age 45 years and this reflects the general age characteristic of 

the healthcare workforce in present times where young healthcare graduates are being 

absorbed into the healthcare sectors. 

Physicians (21.51%), Nurses (19.35%), and laboratory assistants (18.28%) were 

the most common participants in this study. The majority of research respondents 

were physicians and nurses in Duhok healthcare sectors. Furthermore, the female sex 

dominates of these two professions in Duhok, which may explain the study's high 

female’s participations rate compared to male’s participations. 

The vast majority of survey respondents (68.82%) stated that they do not use 

hand sanitizer before and after monitoring patients and do not use gloves during using 

mobile phone. This result was higher than that found by other researchers in their 

studies. According to (5), 40% of dental students use contaminated gloves when using 

their smartphones. In another survey (6) revealed that 36% of medical doctors and 

10% of dentists use cellphones while wearing unclean gloves. This is a lower 

frequency than have seen in the current study.  

In the present study, rate of bacterial contamination among health care workers, 

mobile phones was found to be high in this investigation (56.99%). Other studies 

conducted in India (South and Southwestern regions) (7, 8), Ethiopia (9), Egypt (10), 

Turkey (11) and Nepal (12) revealed higher results, with the number of contaminated 

devices ranging from (70%) to (100%). Other investigations conducted in Ethiopia 

and the western part of India, however, found similar contamination levels of (30%) 

and (62%), respectively, (13). Geographical differences, methods used, mobile phone 

handling, sample sizes and hygiene practices of the studied people may all contribute 

to disparities in contamination levels. 

A considerable proportion of respondents in this study believed their mobile 

phones were contaminated in work, which could explain why the majority of them 

reported to wash their hands after handling their phones at work. This suggests that 

doctors and nurses in hospitals and health centers are aware that their mobile phones 

could be carriers of microbes that could support to the spread of healthcare-associated 

infections. Other studies back up this claim, showing that mobile phones can operate 

as a reservoir for bacteria introduced to cause nosocomial infections, making it easier 

for them to spread from healthcare staff to patients. (14, 15; 16). 

Regarding the possibility for mobile phones to contribute in the spread of about 

health infections, it is proposed that proper hand hygiene, as well as device cleaning 

and disinfection, could reduce this risk (17). 

Thus, the finding in this study that the majority of respondents reported to wash 

their hands after handling their mobile phones at work is critical in limiting the spread 

of about health infections among healthcare workers via mobile phone use.  However, 

another study found that health care workers do not frequently follow hygiene 

practices such as cleaning their mobile devices and performing hand hygiene before 

and after using them, despite the fact that they may be aware that these devices may 

contain dangerous bacteria (15, 18) 

A study of (1) observed (93.84%) while (19) of 276 telephones, suggesting that 

the cell phone is a mobile device that carries germs, because the materials that make it 

up and how it is used support colonization, growth, and bacterial contamination. 

The present study was able to identify the presence of Gram-positive bacteria 

representing normal flora such as  Staphylococcus epidermidis  (40.16%)  was  the  
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most  abundant,  followed  by Staphylococcus  lentus  (33.07%),  Staphylococcus 

haemolyticus (3.15%) and Pantoea spp. (3.15%)  representative of both normal flora 

and clinical importance as a  pathogenic agent; This is explained by the ability of 

Staphylococcus strains to adhere to synthetic materials and by the distribution at the 

level of the flora of the skin, mouth,  nose  and  hands, which are  in  contact  with cell 

phones. 

Cell phone use within hospital areas should be sterilized or at least included in 

items that could serve as pets inside. Strengthening practices of sterilization and 

disinfection of surfaces and activated materials, without neglecting, of course, the 

basis of prevention of microbial contamination, and hand washing, which should be a 

standard practice and carried out according to appropriate technology in order to 

reduce the possibility of contamination and infection of hospital bacteria in hospital 

areas (5). 

 

Conclusion 

According to the data obtained, on most tested telephones, microbial contamination 

was detected in medical healthcare. According to results of the current study, the level 

of microbial contamination of mobile phones is higher than expected among health 

workers at different hospitals and health centers in Duhok city, Iraq 

This study recommend that  cell phone using within hospital areas should be 

sterilized or at least included in items that could serve as pets inside. Strengthening 

practices of sterilization and disinfection of surfaces and activated materials, without 

neglecting, of course, the basis of prevention of microbial contamination, and hand 

washing, which should be a standard practice and carried out according to appropriate 

technology in order to reduce the possibility of contamination and infection of 

hospital bacteria in hospital areas. 
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