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 Aim: The study seeks to identify and determine the load and antibiotic sensitivity of 

bacterial organisms in the play areas present in fast food restaurants and shopping malls 

in Riyadh, Saudi Arabia. Methods: The sample included three fast food restaurants’ 
play pits and two shopping mall play areas in Riyadh, Saudi Arabia during the month of 

March in 2012. Nineteen samples were isolated using sterile swabs from surfaces of 

balls in ball pits and different arcade games. Samples were inoculated onto blood agar 
and MacConkey agar and were incubated 24 hours at 37º C. Bacterial species were 

identified and tested for their antibiotic sensitivity. Results: Bacteria isolated from a 

total of 19 samples included Klebsiella pneumoniae, Staphylococcus spp., 
Diphtheroids, Pantoea agglomerans, Enterococci spp., Streptococci viridans and two 

fungal growths that included Aspergillus spp. and Penicillium spp. Conclusion: The 

results of this study confirm that toys in play areas and arcades could serve as media for 
the transmission of pathogenic microorganisms and fungal elements that pose a 

potential health risk for children. 
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INTRODUCTION 

 

 Bacteria that cause disease are termed pathogenic bacteria. Pathogenic bacteria can be spread throughout 

the population via a multitude of ways. Air, water, and soil are all common mediums. People may also 

pass bacteria directly to each other through physical contact (Wilson, J.W., 2002).  

 Young children readily acquire and transmit infections. They frequently harbour infectious organisms and 

may shed  pathogens, especially respiratory and gastrointestinal viruses, even when asymptomatic. In places 

where young children  gather, the close proximity of large numbers of infectious  and susceptible hosts favors 

transmission (Moore, D., 2008; PIDAC, 2011). 

 In a descriptive study, Suviste randomly selected and cultured an unspecified number of toys from pediatric 

ward communal playrooms. The author suggested that although only environmental organisms were found, they 

pose a risk for immunocompromised children and those with invasive devices (Suviste, J., 1996).   

 In Christchurch, New Zealand, a study was conducted among waiting rooms in 2002. Most of these waiting 

rooms provided toys for children. The results showed that hard toys from general practitioners’ waiting rooms 

had relatively low levels of contamination, with only 13.5% of toys showing any coliform counts. Soft toys 

were far more likely to be contaminated, with 20% of toys showing moderate to heavy coliform contamination 

and 90% showing moderate to heavy bacterial contamination (Merriman, E., 2002). 

 Davis’s 1999 study was one of the first to attempt to isolate bacteria from children’s ball pits and play areas 

in restaurants. At fast food restaurants, ball pits; enclosed play areas with padded floors and pits of small plastic 

balls, have become popular features for children. The study sought to identify and confirm bacterial organisms 

that place children at a potential health risk in play pits within fast food restaurants. Data for this descriptive 

study were randomly collected from restaurants offering play pits with multicolored, round, hollow, plastic balls 

within urban communities of the Tidewater region of Virginia. Results indicated an increased level of normal 

flora as well as nonhuman flora, demonstrating that bacteria are present within the ball pits. The results 

questioned the safety of these play pits for children (Davis, S., 1999). 

 This study was conducted to determine the load of pathogenic bacterial contamination and explore the 

prevalence of pathogenic bacterial species in play areas of fast food restaurants and shopping malls in Riyadh, 
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Saudi Arabia. This novel study aims to pilot other studies in the area to explore bacterial contamination for 

purposes preventing pediatric disease.   

 

MATERIALS AND METHODS 

Sampling: 

 Samples were collected from playgrounds and electronic arcade games present in fast food restaurants and 

shopping malls in Riyadh, Saudi Arabia in March, 2012. 

 The sample included 3 fast food resturant play areas (mostly consisting of ball pits) and 2 shopping mall 

arcades and play area in Riyadh, Saudi Arabia.  

 The samples were collected off the surfaces of balls in ball pits, pinball arcade games and foosball sets, air 

hockey tables, Play Station controllers, slide sets, small amusement rides and other electronic arcade games. 

Microbial swab samples from areas measuring 5 cm
2
 were collected from multiple locations within and on the 

surface of each toy to ensure that the samples were representative. The swabs were collected in test tubes 

containing 2 ml of tryptic soy broth (TSB) and sealed for transfer to the lab. Overall, 19 samples were collected.  

 For analysis and identification purposes, each swab was aseptically transferred from the TSB test tubes after 

they were incubated for 30 minutes at room temperature. The samples were spread on blood agar plates (BAP) 

and MacConkey agar plates for the detection of total and specific bacterial colonies. 

 The plates were incubated for 24 hours at 37º C. Before incubation, Plates were allowed to stand at room 

temperature for 1 hour (an additional recovery period). The number of viable colony forming units per each 10 

cm
2 

sample was counted. Analysis was performed within 6–12 hours of collection. Colonies were examined 

after 24 hours and again after 48 hours.  

 

Identification: 

 The total colony count was determined. Distinct colonies based on colonial morphology were purified to 

obtain pure cultures that were subjected to routine primary and biochemical tests. After pure cultures were 

obtained, colonies were observed for size, texture, color and hemolytic reactions. Colonies were gram stained 

and individual cells were observed under the microscope. The bacteria were speciated using the isolated 

colonies. 

 Further identification of enteric organisms was done using the API 20E system (Analytical Profile Index, 

BioMerieux, Durham, NC, USA).  Colonies from BAP were harvested and mixed with 0.5 ml McFarland 

standard until the solution was turbid and a bacterial suspension was obtained. Using a sterile pipette, the 

bacterial suspension was inoculated to rehydrate each of the cupules of the API 20E making sure that the end of 

the pipette touched the floor of the cupule, allowing capillary action to draw the fluid into the cupule as the bulb 

was slowly squeezed. Inoculation of specific test wells was done according to the manufacturer’s instructions. 

The strips were incubated from 18 to 24 hours at 37°C. Test results were logged into an API 20E chart to 

determine the bacterial code, which was compared to the API 20E Codebook for accurate identification of the 

organisms. 

 Additional tests were done for further identification of the microorganisms including API 20 Staph, API 20 

Strep, API 20 Anaerobes and other traditional morphological, biochemical and physiological tests. The API 

system was then used in conjugation with additional tests to collect necessary data for the exact identification of 

the microorganisms. 

 

Antibiotic Sensitivty Testing: 

 Guided by the identification results, samples that showed evidence of Klebsiella, dephtheroids and Pantoea 

agglomerans growth were subject to antibiotic sensitivity testing. Three colonies from each growth on the plates 

was isolated and swabbed on Müller-Hinton agar plates by use of a sterile cotton swab. A disc of antibiotic was 

added by forceps then the plates were  incubated for 24 hours in 37° C. Antibiotic susceptibility tests done 

utilized different antibiotics including: Amoxicillin/clavulanic acid (amox/clavu), ceftrlaxone, cefixme, 

sulfamethoxazole/trimethoprim (sulpha/trimeth), ampicillin, and cefuroxime.  

 

Results: 

 Bacteria isolated from a total of 19 samples included Klebsiella pneumoniae, Staphylococcus spp. 

Diphtheroids, Pantoea agglomerans, Enterococci spp., Streptococci viridans and interestingly, two fungial 

isolates of Aspergillus spp. and Pencillium spp. Tables 1 details the isolated species and the precentage of 

samples contaminated. Table 2 indicates the bacterial/fungal species and the surfaces from which they were 

isolated (specific toy surface, location). Table 3 depicts antibiotic sensitivity testing results for a select group of 

bacterial isolates.  
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Table 1: Total bacterial count percentages per species. 

Species of microorganism Percentage 

Klebsiella pneumonia 5% 

Staphylococcus  spp 31.5% 

Diphtheroids 36% 

Pantoea agglomerans 10.5% 

Enterococci spp. 21% 

Streptoccos virdain 5% 

Aspergillus spp. 10.5% 

Pencillium spp. 5% 

 

Table 2: locations of collection, sample types and isolate species. 

Location of Collection/Region Sample Type Microbial Species 

Shoping mall/North of Riyadh Electronic arcade games Klebsiella pneumoniae 

Ball pit Diphtheroids 

Small amusement rides Diphtheroids 

Air hockey game table Diphtheroids 

Shoping mall/West of Riyadh Electronic arcade games Diphtheroids 

Pinball and foosball sets Diphtheroids 

Small amusement rides Pantoea agglomerans 

Fast food restaurant/West of Riyadh Play Station controllors Pantoea agglomerans 

Slide set Diphtheroids 

Ball pit Diphtheroids 

Fast food restaurant /Central Riyadh Slide set Staphylococcus spp. 

Aspergillus  spp. 

Ball pit Staphylococcus spp. 

Pencillium  spp. 

Pinball set Staphylococcus spp. 

Play Station controllors Staphylococcus spp. 
Fast food restaurant /West of Riyadh Electronic arcade games Staphylococcus spp. 

Enterococci  spp. 

Ball pit Enterococci spp. 

Slide set Enterococci spp. 

Small amusement rides 
 

Streptococcus   virdain 
Enterococci  spp 

Aspergillus spp. 

 
Table 3: Sample types, microorganism and antibiotic sensitivity testing results. 

Source Microorganism Amox/clavu Ceftrlaxone Ciprofloxacin Cefixme Sulpha/ 

trimeth 

Ampicillin Cefuroxime 

Electronic arcade 

toys 

Klebsiella pneumonia R S S S S R R 

Foosball Diphtheroids R S S R S R R 

Small amusement 

ride 

Diphtheroids R S S R S R R 

Small amusement 

ride 

Pantoea agglomerans R R S R S R R 

Small amusement 

ride 

Diphtheroids R S S R S R R 

Slide Set Diphtheroids R S S R S R R 

Ball Pit Pantoea agglomerans R R S R S R R 

Air Hockey Diphtheroids R S S R S R R 

 

Discussion: 

 The results of this study confirm that toys in playgrounds could serve as media for disease transmission of 

pathogenic microorganisms and fungal elements. Even with the arguably small sample size, every single sample 

tested yeilded a moderate to heavy degree of contamination. This is concerning because infections dependant on 

large bacterial loads could easily occur.  

 Even though some of the isolates yeilded environmental bacterial species such as Staphylococcus, the high 

level of potentially pathogenic bacteria is concerning. Bacterial agents found to contaminate playground toys 

included Klebsiella pneumoniae, Staphylococcus spp. Diphtheroids, Pantoea agglomerans, Enterococci spp., 

Streptococci viridans. Such bacteria can cause lower respiratory tract infections, skin and soft tissue infections, 

urinary tract infections, endocarditis, intra-abdominal infections, septic arthritis, osteomyelitis, and ophthalmic 

infections. The Diphtheroids species showed the highest rate of contamination follwed by staphylococcus (Table 

1). Similar results were found in other studies around the world (Blenkharn, J.I., 2011). 

 The presence of such orgamisms may pose an even greater risk for children when associated with subsequnt 

feeding as in fast food restuarants.  It is not rare that children will play with these games then consume a meal, 

thereby increasing the chances of introducing bacterial agent into their digestive tracts.  

 Antibiotic sensitivity testing showed that all tested isolates were resistant to Amoxicillin/clavulanic acid, 

Ampicillin and Cefuroxime which are commonly used antibiotics for pediatric infections. This degree of 

resistance is concerning because highly resistant bacteria produce an agressive disease course that may require 
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hospitalization. Resistance may reflect antibiotic misuse which results in exposing bacteria to these usually 

effective antibiotics (Levin, B.R., 2000).     

 This study raises a myriad of further questions for research. For example, does the potential for infection 

shown in this study indicate an actual risk of disease transmission? Is there any benefit in reducing the number 

of infectious microorganisms in child-care institutions by using surface-treatment methods? And should parents 

be concerned for their children’s health in regards to public playing areas (Sjøgren, K., 2012)? 

 

Concluion:  

 In conclusion and according to the findings, playgrounds and toys present a potential risk for children 

epecially those predisposed to illnesses such as immunocompromised hosts. The contamination load should be 

brought to manegers’ attention in order to undertake the suitable hyeiginic cleaning approches for their facilities. 

Finally, further, larger scale studies are needed in order to assess the risk of transmission and disease 

development in similar settings.  

REFERECES 

 

 Blenkharn, J.I., 2011. Hostage to hygiene? Journal of Infection Prevention, 12(166). 

 Davis, S., A. Corbitt, V. Everton, C. Grano, P. Kiefner, A. Wilson, et al., 1999. Are ball pits the playground 

for potentially harmful bacteria? Pediatric Nurse., 25(2): 151-5. 

 Infection Control in the Physician’s Office. Toronto, Ontario: College of Physicians and Surgeons of 

Ontario; 2004. 

 Levin, B.R., V. Perrot, N. Walker, 2000. Compensatory Mutations, Antibiotic Resistance and the 

Population Genetics of Adaptive Evolution in Bacteria. Genetics, 154(3): 985-97. 

 Merriman, E., P. Corwin, R. Ikram, 2002. Toys are a potential source of cross-infection in general 

practitioners' waiting rooms. The British Journal of General Practice, 52(465): 138-40. 

 Moore, D., 2008. Infection control in paediatric office settings: Infectious Diseases and Immunization 

Committee; [cited 2013 April 27]. 

 PIDAC. Best Practices for Infection Prevention and Control Programs in Ontario. Provincial Infectious 

Diseases Advisory Committee, 2011. 

 Routine Practices and Additional Precautions for Preventing the Transmission of Infection in Health Care: 

Revision of Isolation and Precaution Techniques. Canada Communicable Disease Report 1999. 

 Sjøgren, K., 2012. Toys contaminated with harmful bacteria: Science Nordic, [cited 2013 April 27]. 

Available from: http://sciencenordic.com/toys-contaminated-harmful-bacteria. 

 Suviste, J., 1996. Infection control. The toy trap uncovered. Nurse Times, 92(10): 56-60. 

 Wilson, J.W., M.J. Schurr, C.L. LeBlanc, R. Ramamurthy, K.L. Buchanan, C.A. Nickerson, 2002. 

Mechanisms of bacterial pathogenicity. Postgrad Med J., 78: 216-24. 


