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ABSTRACT 

 

Microorganisms associated with commercial motorcycle helmets were investigated in 

the commercial city of Lagos, Nigeria. 300 motorcycle helmets were randomly collected 

from different commercial motor cyclists in two densely populated areas of Lagos: Yaba 

College of Technology (YABATECH) and Lagos University Teaching Hospital (LUTH) 

main gates respectively. Two sterile swabs moistened with sterile water were rotated over the 

inner surface of each helmet and cultured on MacConkey Agar and Nutrient Agar for 

bacterial growth and Sabouraud Dextrose Agar for fungi growth. The plates for bacteria 

growth were incubated aerobically at 37 ºC for 48 h, while plates for fungi at 28 ºC for 2 

weeks. Biochemical tests were used to identify bacteria; while, cultural characteristics were 

used for fungi identification. The microorganisms consistently common to the samples 

investigated in the two locations were similar and included (with  respective frequency of 

occurrence for both location): Staphylococcus aureus (80%; 7%), Pseudomonas aeruginosa 

(75%; 12%), Staphylococcus epidermis (60%; 8%), Enterobacter aerogenes (52%; 27%), 

Escherichia coli (40%; 13%), Bacillus spp (37%; 10%), Aspergillus spp (82%; 7%), Candida 
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spp (55%; 22%), Rhizopus spp (40%; 27%), and Penicilium spp (35%; 12%). The motorcycle 

helmets collected at YABATECH had higher microbial colonization than LUTH irrespective 

of the isolates. This trend was similar for bacterial and fungi. Results showed that helmets 

could serve as vehicles for transmission of pathogens. Good hygiene practice (GHP) and 

regular cleaning of motor cycle helmets with sterilants is strongly advocated in order to 

reduce the incidence of microbial transmission and its associated infection. 
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INTRODUCTION 

 

Transportation is vital to every human community. One means of transportation in 

most part of the world is the motorcycle. Lagos State is the smallest state in Nigeria,  with an 

area of 356,861 hectares of which 75, 755 hectares are wetlands and a projected population of 

15 million (Olugbenga, 2011).  Motorcycles (also known as “okada”) are a popular means of 

transportation especially for short distance. Its frequent use and patronage is very high 

because it is faster, convenient and can easily maneuver through the regular traffic jam and 

get to any destination provided there is road (Banjo et al., 2011). The Nigerian crash helmet 

law came into force 1st January, 2009 (BBC News, 2009) and has made it compulsory for 

both the motorcycle rider and passenger to wear a helmet. Motorcycle helmets (MCHs) are 

capable of protecting motorcyclists from serious head/brain injuries in the event of an 

accident (Liu, 2003). However, motorcycle helmet could constitute a health hazard to the 

users. Constant handling and use of MCHs by different individuals could create a prime 

breeding ground for many microorganisms such as bacteria and mildews (Roth and Femer, 

1998), and a possible transmission of pathogenic microorganisms as well as communicable 

diseases among users. 

The human skin is constantly in contact with environmental microorganisms and 

become readily colonized by certain microbial species. The adult human skin supports about 

1012 cfu/ml bacteria (Mackowiak, 1982). The normal microbiota of the skin include among 

others, coagulase negative Staphylococcus, diptheroides, Staphylococcus aureus, 

streptococcus (various species), Bacillus spp, Mallassessia furfur, Candida spp and 

occasionally, Mycobacterium spp are found on the skin (Roth and Jenner, 1998). However, 

this normal microbiota can produce disease condition if introduced into foreign locations or 

compromised hosts (Ekrakene and Igekele, 2007). 
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Other studies have focused on the vulnerability of riders, passengers and pedestrians 

(Solagberu et al, 2009), as well as factors affecting helmet use (Skalkidou et al., 1999), 

frequency of helmet use (Mumtaz et al., 2007) and enforcement of helmet laws (Branas and 

Knudson, 2001; McSwain, 1990; Sosin, 1990); while others have explored the reactions of 

motorcyclists (Krantz, 1985). The colonization of potentially pathogenic organisms on 

various objects, such as stethoscopes, bronchoscopes, pagers, ballpoint, pens, patient hospital 

charts, computer keyboards and mobile phones has been reported as a potential vehicle for 

transmission of pathogenic organisms and important source of infections (Singh et al., 1998 

and 2002; Schultz et al., 2003; Marinella, 1998 and Jeske et al., 2007). There is paucity of 

information on the potential hazard associated with the common use of motorcycle helmets 

by different people. Such information would reveal the public health implication of this 

practice and is vital to the advocacy of GHP among the people.  

Hence, this study was undertaken to determine the microorganisms associated with 

commercial motorcycle helmets and its public health significance in Lagos State, Nigeria.  

 

MATERIALS AND METHODS 

 

A total of Six hundred (300 hundred from each location) randomly collected motor 

cycle helmets from two locations: Yaba College of Technology (YABATECH) main gate and 

Lagos University Teaching Hospital (LUTH) main gate, were used in this study. Microbial 

samples were collected from the motorcycle helmets using three sterile swabs according to 

the method described by Gholamreza et al. (2009). Three sterile swabs moistened with 

sterile water were rotated over the inner surface of the MCHs. The first swab was 

immediately streaked onto Nutrient agar (NA) plates and MacConkey (MAC) agar plates. 

The second swab was streaked on Sabouraud Dextrose agar (SDA). The third swab was 

incubated overnight at 37°C and pour plates were prepared from ten-fold dilutions on NA and 

MAC agar for aerobic counts. NA and MAC agar plates were incubated aerobically at 37°C 

for 48 h while SDA plates were incubated at 28°C and cultures examined every 48 h for 

evidence of growth. Distinct colonies were subcultured on NA until pure cultures were 

obtained. Pure cultures were held on slant and stored in the refrigerator at 4 °C until ready for 

use.  Bacteria isolates were identified based on morphological characteristics (using Gram 

staining and viewing under the light microscope (x 100)) and a series of biochemical tests: 

Coagulase slide test, Catalase test, Indole production, Citrate utilization test, Oxidase test and 

Methyl red test. Fungal mycelium was teased out in a drop of lactophenol cotton blue on a 
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grease-free microscope slide as described by Samson and Van Reenen-Hoekstra (1988) 

and examined microscopically. Fungi were identified on the basis of cultural and 

morphological characteristics as reported by Samson et al. (1984). 

 

RESULTS AND DISCUSSION 

 

The various bacterial isolates obtained from MCHs from both locations of the study is 

shown in Table 1. Bacterial isolated include Staphylococcus aureus, Pseudomonas 

aeruginosa, Staphylococcus epidermis, Enterobacter aerogenes, Escherichia coli and 

Bacillus subtilis. In addition to bacteria, fungi isolates were found in MCHS from both 

locations as presented in table 2. The fungal isolates include three species of Aspergillus:     

A. niger, A. flavus and A. fumigatus; Penicilium spp, Rhizopus spp and Candida spp. Table 3 

and table 4 shows the total aerobic count on Nutrient agar of YABATECH main gate and 

LUTH main gate sample respectively. These show that all the samples had significant growth 

on Nutrient Agar.  

 

Table 1 Cultural characteristics, biochemical profile and identification of bacteria isolates    
from MCHs in LUTH and YABATECH 

Cultural characteristic Biochemical test Probable organism 
CA CI CO OX IND MR 

Circular, opaque, smooth, 
flat, undulate, white 

+ + - - + + Bacilus subtilis 

Circular, opaque, smooth, 
shiny, flat, undulate, yellow 
pigment 

+ - + - - + Staphylococcus aureus 

Circular, opaque, smooth, 
flat, undulate, pink 

+ - - - - + Staphylococcus 
epidermidis 

Circular, translucent, low 
convex, smooth, lobate, 
undulate, greenish, 
diffusible and pigmented 

+ + - + - - Pseudomonas aeruginosa 

Circular, convex, smooth, 
undulate, lobate, with entire 
margin, pink 

+ - - - + + Escherichia coli 

Circular, transparent, 
smooth, flat, lobate, 
umbonate, yellow 

- + - - - - Enterobacter aerogenes 

CA = Citrate utilization, CO = Coagulase test, CA = Catalase test, IND = Indole production, MR = Methyl red 

test, OX = Oxidase test, + = Positive, - = Negative 
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Table 2 Cultural and morphological features of fungal isolates obtained from MCHs in 
LUTH and YABATECH 
Cultural characteristic Probable organism 
Circular, transparent, rough, raised, lobate, 
filamentous, black 

Aspergillus niger 

Circular, transparent, rough, raised, undulate, 
pink 
 

Aspergillus fumigatus 

Circular, opaque, smooth, flat, umbonate, 
filamentous, yellow – green 
 

Aspergillus flavus 

Circular, transparent, flat, filamentous, 
rough, cottony, lobate, rough, brownish, 
cottony 
 

Rhizopus spp 

Circular, transparent, smooth, raised, white Penicillium spp 
 

Circular, transparent, undulate, lobate, flat, 
whitish pigment 

Candida spp 

 

 

Table 3 Total aerobic count on Nutrient Agar of YABATECH main gate sample 

Sample Dilution factor 

 105 103 102 

1 100 ×105 250 ×103 300 ×102 

2 80 ×105 150 ×103 200 ×102 

3 100 ×105 150 ×103 200 ×102 

4 100 ×105 300 ×103 TNC 

5 200 ×105 TNC TNC 

6 200 ×105 320 ×103 TNC 

7 120 ×105 150 ×103 180 ×102 

8 150 ×105 200 ×103 300 ×102 

9 100 ×105 250 ×103 TNC 

10 200 ×105 230 ×103 TNC 
NB: 10 samples were randomly selected and used for the total aerobic count (cfu/ml Bacteria). TNC:Too 

numberous count.  
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Table 4 Total aerobic count on Nutrient Agar of LUTH main gate sample  

Sample Dilution factor 
 105 103 102 

1 10 ×105 15 ×103 25 ×102 
2 40 ×105 70 ×103 150 ×102 
3 26 ×105 60 ×103 180 ×102 
4 20 ×105 50 ×103 80 ×102 
5 22 ×105 30 ×103 52 ×102 
6 19 ×105 35 ×103 64 ×102 
7 35 ×105 65 ×103 150 ×102 
8 15 ×105 40 ×103 70 ×102 
9 35 ×105 55 ×103 65 ×102 
10 36 ×105 60 ×103 95 ×102 

NB: 10 samples were randomly selected and used for the total aerobic count (cfu.ml-1 Bacteria). 

 

The frequencies of occurrence of the bacterial and fungal isolates are indicated in 

figures 1 and 2 respectively. Figure 1 generally indicates that higher numbers of bacteria was 

isolated from YABATECH than LUTH. Furthermore the figures indicate that Staphylococcus 

aureus had higher frequency of occurrence followed by Pseudomonas aeruginosa in 

YABATECH location. However, Staphylococcus aureus occured least frequently among the 

different bacteria species isolated from LUTH. Bacillus subtilis had the least frequency of 

occurrence for both locations. In figure 2, the frequency of occurrence of fungi isolates from 

both locations of the study are shown. Generally, higher numbers of the fungal isolates were 

isolated from MCHs from YABATECH than LUTH. Aspergillus niger had the least 

frequency of occurrence of all the fungal isolates in LUTH location. However, it had the most 

frequency of occurrence in YABATECH location. Of all the fungal isolates from LUTH, 

Rhizopus spp had the highest frequency of occurrence. Penicilllum spp had the lowest 

frequency of occurrence in YABATECH. 

Microbes are the agents of disease; and a conscious effort at minimizing the transfer 

of such pathogenic agents through good hygiene practice (GHP) is imperative in order to 

maintain good health. This investigation brings to light the possible health hazard associated 

with the use or sharing of MCHs among motor cycle users, not just in the study area, but the 

world over. This study which comprised 300 randomly sampled MCHs in two locations 

shows that an array of microorganisms is associated with MCHs in Lagos metropolis. These 

microorganisms included (with the respective frequency of occurrence for both location)  

Staphylococcus aureus (80% and 7%), Pseudomonas aeruginosa (75% and 12%), 



JMBFS  / Adamu et al. 2012 : 1 (5) 1179-1188 

 
 

  1185  
  

Staphylococcus epidermidis (60% and 8%), Enterobacter aerogenes (52% and 27%), 

Escherichia coli (40% and 13%), Bacillus spp (37% and 10%), Aspergillus spp (82% and 

7%), Candida spp (55% and 22%), Rhizopus spp (40% and 27%), and Penicilium spp (35% 

and 12%). These organisms were all present in both locations and probably found their way 

into the helmets through the agency of skin and hair contact as well as hand to hand 

transmission.  

It is important to note that most of the organisms implicated in this study are 

pathogenic. This has a lot of health implications (Roth and Jenner, 1998). Staphylococcus 

aureus is known to cause boils, abscesses, wound infections, toxic shock syndrome, 

pneumonia and other disease (Brook et al., 2007; Yusha’u et al., 2010; Willey et al., 2011). 

On the other hand, Staphylococcus epidernidis is a common skin resident responsible for 

endocarditis and infections of patients with lowered resistance. Its presence indicates that the 

use and/or sharing of MCHs can lead to transmission of serious skin infections. The presence 

of Enterobacter aerogenes and E. coli indicate possible faecal contamination of the MCHs. 

The implication of this is that the handling of MCHs could be a potential source of food 

poisoning when infected hands are used in eating and food preparation without proper 

hygiene of hand washing (Yusha’u et al., 2010). Pseudomonas aeruginosa infects people 

with low immune resistance such as cystic fibrosis patients. It also invades burns and causes 

urinary tract infection (Willey et al., 2011).  

Fungal organisms identified in this study equally have health implications like the 

bacterial counterpart. Most of the fungal isolates are inhabitants of soil and air (Joanne et al, 

2008). Aspergillus fumigatus is ubiquitous in the environment. It is known to trigger allergic 

response and has been implicated in the increased incidence of severe asthma, sinutis and 

pulmonary aspergillosis (Willey et al., 2011). Aspergillus spp were also implicated in a 

similar work carried out by Yusha’u et al., (2010) on mobile phones. Candida spp also 

identified in this study are known pathogens that cause candidiasis (Brook et al., 2007; 

Yusha’u et al., 2010; Willey et al., 2011). However, they are a part of the normal microbiota 

within the gastrointestinal tract, respiratory tract, vaginal area (Willey et al., 2011). Rhizopus 

spp are capable of producing toxins, which can lead to food poisoning (Yusha’u et al., 2010; 

Ekrakene and Igeleke, 2007). 
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Figure 1 Frequency of occurrence of bacterial isolates in MCHs from YABATECH and 

LUTH 

 

 

 
Figure 2 Frequency of occurrence of fungal isolates in MCHs from YABATECH and LUTH 

  

CONCLUSION 

 

 This study has revealed that motorcycle helmets could serve as a vehicle for 

transmission of microorganisms with serious health implications. We therefore recommended 

that Good hygiene practice (GHP) be adhered to during and after handing of motorcycle 
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helmet, and as well, that regular cleaning of motor cycle helmets with sterilants be carried out 

in order to reduce the incidence of microbial transmission and its associated infection.  
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