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Abstract 

Purpose: The purpose of this study was to determine the causal factors associated with 

commercial motorcycle accidents in Embu Town, Embu County. 

Methodology: A prospective cohort study design was employed to assess commercial motorcycle 

riders in Embu town. Baseline data were collected among 200 commercial motorcycle riders 

who were then followed up for three months. A semi-structured questionnaire was administered 

weekly to capture risk factors for motorcycle accidents. Participants were censored when they 

got involved in an accident. Data were entered into excel and imported to SPSS software version 

24 for analysis. Descriptive statistics including mean, standard deviation and percentage of 

sociodemographic characteristics and motorcycle accidents were calculated. Bivariate analysis 

was conducted to determine factors that influence commercial motorcycle accidents. All 

variables significant at bivariate level were included in logistic regression model. All tests were 

significant at P< 0.05.  

Findings: A total of 48 (24%) commercial motorcyclists were involved in road accident during 

the three months of the study. Factors independently associated with accidents among 

motorcyclists were use of alcohol (OR=0.45, 95%CI: 0.220-0.915, P=0.028), use of khat 

(OR=0.38, 95%CI: 0.193-0.749, P=0.005), driven the motorcycle under alcohol influence 

(OR=0.24, 95%CI: 0.106-0.520, P<0.001) and riding while chewing khat (OR=0.47, 95%CI: 

0.229-0.951, P=0.036). 

Unique contribution to theory, practice and policy: The findings will assist in developing 

feasible interventions to reduce the increasing road accidents related to motorcycle accidents 

both in the study area and in other areas. Therefore, there is need to have interventions programs 

addressing dangers of using alcohol and khat among riders. 
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1.0 INTRODUCTION 

1.1Background of the study 

Globally, road traffic injuries are the eighth leading cause of death for all ages and account for 

1.35 million deaths annually (WHO, 2015; Foreman et al., 2018). Nearly 3700 people die on the 

worlds roads every day (WHO 2015). A majority of this burden is experienced in low- and 

middle-income countries (LMICs) and vulnerable road users such as pedestrians, cyclists, and 

riders of motorcycle (Nantulya & Reich 2002). The road traffic injuries costs between 1-2% of 

LMICs gross national product estimated at over US$ 100 billion a year (Jacob, Aeron-Thomas & 

Astrop, 2000). Countries in Africa and South-East Asia are still having higher rates of road traffic 

deaths than global rate with 26.6 and 20.7 deaths per 100,000 populations respectively (WHO, 

2015). Motorcyclists are among the most vulnerable road users accounting for 23% of the 

world’ s road traffic deaths and have a 34 higher risk of death per mile traveled in a crash than 

other types of motor vehicles (Lin & Kraus, 2009).  

Injuries to the lower-extremity and head are most common among motorcyclists (Lin & Krauss, 

2009). Other motorcycle injuries range from minor abrasions to fractures and spinal 

deformations (Schwellnus & Derman, 2005; Michon, 2013). Motorcyclist face higher dangers 

from several road hazards such as potholes, dead animals, slick pavement conditions, uneven 

heights between lanes, and other irregularities or unexpected objects in the road posing a serious 

safety threat due to the smaller size and less stable nature of the motorcycles than other motor 

vehicles; as the motorcyclist is not surrounded by a metal case and is likely to be thrown far and 

hard, such crashes are more deadly than those involving other vehicle types.  (Berecki-Gisolf et 

al., 2015; Koornstra et al., 2003).  

Factors that influence motorcycle crashes include age, ethnicity, income, education, motorcycle 

license, insurance status, self-reported alcohol consumption in the 12 hours preceding the crash, 

years of on-road riding experience, kilometers travelled on the specific motorcycle at interview, 

posted speed limit, and weather conditions (Slesak et al., 2015; Woratanarat et al., 2013; Mullin 

et al., 2000; Langley et al., 2000; Wells et al., 2004; Cheng, Wang & Lu, 2014). Other factors are 

engine size, time of day, ownership, speed and risk-taking behaviour (Lin & Kraus, 2009). 

In Kenya, fatalities that are attributed to road traffic accidents in Kenya have been seen to 

increase steadily over the years and is one of the highest road fatality rates with about 68 deaths 

per 10,000 registered vehicles with about 45-60% of admissions to surgical wards being due to 

road traffic injuries (WHO, 2008). This is accompanied by several implications to health, with 

increasing mortalities and disabilities; and increasing associated economic costs as well as 

diminished productivity (Odero, Khayesi, & Heda, 2003).  

Motorcycle use in Kenya has also significantly increased over the last decade filling the transport 
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system gap due to their relatively low cost, ease of use, availability and flexibility (Nesoba, 2010; 

WHO, 2011). According to NTSA statistics, the number of registered motorcycles by the year 

2014 rose to about 111,124 (NTSA, 2015). Over the years, motorcycles have also been a major 

contributor to Road Traffic Injuries (RTI’ s) (Nesoba, 2010). A total of 3055 road traffic deaths 

were reported by the Kenya traffic police and of these, approximately 7% were motorcyclists 

(WHO, 2011).  A study at Naivasha hospital revealed that 36% of patients who presented to the 

emergency department because of road traffic crash (Road Traffic Crash) were motorcyclists and 

75% of these patients were not wearing a helmet at the time of the crash (WHO, 2011). 

1.2 Problem statement  

Motorcycle injuries constitute a major but neglected public health concern in rapidly motorizing 

Kenya. As a result of rapid motorization without sufficient improvement of road safety strategies 

and poor implementation of preventive measures has increased the number of RTIs in Kenya 

(Chandran, Hyder & Peek-Asa, 2010; Peden et al., 2004; Odero, 2009). A majority of this burden 

are vulnerable road users such as pedestrians, cyclists, and riders of motorcycle (Nantulya & 

Reich 2002). In 2019 there have been 724 fatalities, 1337 serious injuries and 341 minor injuries 

related to motorcyclist (NTSA 2019). Road traffic crashes, injuries and deaths involving 

motorcycles have increased noticeably and is putting a heavy burden on families, communities 

and health system in general (WHO, 2011). Motorcycle injuries contribute to a substantial 

number of deaths and hospital admission in Kenya especially among productive age. This 

translates to approximately 68 deaths per 10,000 registered vehicles and motorcycles, which is 

30 - 40 times greater than in highly motorised countries (Odero, 2009). This has significant 

social and economic implications to the country as it costs approximately 5% of country’s Gross 

Domestic Product. Embu Town is estimated to have over 1,200 registered commercial 

motorcycles and the number is expected to grow since the Boda Boda are the cheapest means of 

transport in the region and especially for short distances. A growing number of motorcycle 

accidents as reported by police and other local source is expected to change the pattern of 

injuries and hence influence the treatment in future. So far this information has not been 

documented in Embu County and constitutes a gap in the epidemiological understanding of 

commercial motorcycle accidents in the study area. 

1.3 Research Questions   

1. What socio-demographic characteristics are related to commercial motorcycle riders in 

Embu town, Embu County? 

2. What are the road safety practices among the commercial motorcycle riders in Embu 

Town, Embu County? 

3. What is the prevalence of commercial motorcycles related road traffic accidents in Embu 
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Town, Embu County? 

4. What are the factors associated with commercial motorcycle accidents in Embu Town, 

Embu County?   

2.0 LITERATURE REVIEW  

2.1 Motorcycle Transport  

Motorcycle usage as a form of public transportation globally is an ancient thing. In fact, the 

application of motorbikes as a method of public transportation dates back to the 1930s in 

Kaolack Senegal and the 1960s in Kenya, Uganda and Benin where bicycles, the predecessor to 

today’ s motorcycle, would carry both people and goods. Motorbike taxis were launched in 

Nigeria in the 1970s however a steep growth in their usage was recorded in the mid-1980s in 

Niger, Cameroon, Togo, Benin, Uganda and Kenya as a development from the bicycle taxi 

(Mutiso & Behrens, 2011). Its increased usage led popular names for these motorbike taxis e.g. 

Boda boda in Uganda and Kenya and other different names like zemidjan, bendksin, kabu-kabu 

and Okada in Benin, Cameroon, Niger and Nigeria respectively (Mahlstein, 2009). Piki-piki is a 

Swahili term being used also to describe motorcycles (Howe & Maunder, 2004). The usage of 

commercial motorcycles is mostly linked to three factors which include the increased level of 

production, shortage of transport and loose regulatory frameworks (Olvera et al., 2012). 

Additionally, commercial motorcycles are convenient solutions for transport issues that affect 

private vehicles and public transport e.g. poor road infrastructure and traffic jams. The purchase 

of personal vehicles is also expensive and due to the low-income levels of the general population 

as such the household ownership rates are still low. A majority of the population rely on public 

transport to commute (Olubomehin, 2012). Some regions also lack roads while others are in a 

poor state which makes it hectic and costly for motor vehicles to operate through. Urban 

transport is also insufficient and public transport is inadequate in major cities and there are 

usually limited public transport in smaller towns (Goodfellow & Titeca, 2012). 

Proliferation of motorcycles as a means of commercialized transport is triggered by 

socioeconomic policies that are unfriendly that have manifested themselves in the rate of high 

unemployment rates, decayed social infrastructure, and poverty (Michael, Usman, & Eke, 2013). 

Also, inadequate transport systems in developing nations have sparked interest in motorcycles 

(Goodfellow & Titeca, 2012). Moreover, the Structural Adjustment Programme (SAP) and other 

unfriendly economic policies have caused many to lose their jobs and move into looking for 

alternative sources of transportation (Peden et al., 2004).  Ownership and use of motorcycles as 

means of transport is common in South and East Asia (Tang et al., 2008; Zhang et al., 2004). In 

Kenya, bicycles were replaced by motorcycles taxis (boda bodas). The government of Kenya 
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move to zero rate duty on the imports saw an increase in the number of persons adopting 

motorcycle use as a replacement of the bicycles (WHO, 2004). The number of motorcycles in 

Kenya leaped from 3,759 in 2005 to 140,215 in 2011 (KNBS, 2012). This shift naturally saw an 

increase in the indices attributed to motorcycle related accidents that impacted cost of the 

economy in excess of US$ 50 million exclusive of the actual loss of life (Bachani et al., 2012).  

2.2 Determinants of motorcycle accidents  

Motorcycle accidents are largely associated with gender in that males are highly likely to be 

engaged in accidents contrary to females. This is largely due to the fact that males are highly 

exposed to use alcohol and other drugs while driving contrary to their counterparts (Singoro, 

Wakhungu, & Obiri, 2016). Most male motorcycle riders are exposed to multi-occupant 

motorcycle accidents (Oluwadiya et al., 2016; Sanusi & Emmelin 2015). Also male commercial 

motorcycle riders engage in more risk-taking activities related to dangerous riding which 

eventually result into the causation of accidents (Sanusi & Emmelin, 2015). Commercial 

motorcycle riders use acquired revenue for their daily expenses contrary to the repair and 

maintenance of the motorcycles (Tumwesigye, Atuyambe & Kobusingye, 2016). Similarly, the 

young riders her mostly utilized the revenue to purchase khat and alcohol while riding as they 

had minimal expenses as a majority of them spent most of their revenue on inhalants and other 

psychoactive substances largely due to the fact that a majority of the respondents had fathers who 

used these substances (Gudaji & Habib 2015). Marital status has significant correlation between 

road traffic accidents (RTAs) and the marital status of the commercial motorcycle riders 

(Ogunmodede & Emeahara, 2016). Single commercial motorcycle riders are highly likely to be 

engaged in motorcycle accidents (Gudaji & Habib, 2015). 

Age is also considered to be a major risk factor of motorcycle accidents in the world. Younger 

riders are usually engaged in risky riding behaviours and speeding which usually result in the 

causation of accidents (Gudaji & Habib, 2015). Tumwesigye et al., (2016), points out that RTAs 

were most common among riders of younger age groups and that these accidents were mostly 

attributed to that lack of knowledge on the traffic. Young commercial motorcycle riders lack 

resources which hinder them from purchasing protective equipment (Kamulegeya et al., 2015). 

Those who possess helmets rarely use as they believe upon immunity to injury and accidents 

(Olusayo et al., 2015).  

2.3 Motorcycle Safety Measures  

According to da Silva et al., (2012) ignorance of the road traffic rules also significantly 

contributes to the increased level of RTAs. Additionally, efforts to educate the public on proper 

road traffic rules are deemed to be ineffective. In relation to the Accident Cause Code 

Classification, the Kenya police reports that at least 85.5% of the crashes are attributed to poor 
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driver behaviours thus leading to the death of pedestrians (44.4%), passenger (33.9%) and pedal 

cyclists (7.2%) (Odero et al., 2003). Other factors include vehicle defects (5.1%), and poor road 

infrastructure (2.9%) (Macharia et al., 2009). Riding at high speeds could result in the causation 

of accidents especially due to slippery roads (Matheka et al., 2015). Maneuverability of the 

motorcycle is limited when carrying heavy luggage or more than one passenger, especially where 

the road conditions are poor (Bagenda et al., 2017). A study conducted in Nigeria revealed that 

most of the road traffic accidents were mainly associated with poor road safety rules adherence 

and young age (Olumide & Owoaje, 2015). Another study conducted in Thailand among teenage 

commercial motorcycle riders revealed a significant association between the RTAs and failure to 

wear helmets, riding at speeds higher than 60km/hr and alcohol consumption (Tongklao, 

Jaruratanasirikul & Sriplung, 2016). 

The state of the motorcycle can also result in the causation of accidents due to the frequency of 

motorcycles servicing and the date of the motorcycle accidents Motorcycle accidents can also be 

attributed to poor road conditions like sharp bends, potholes and poor lighting which can limit 

the riders’  capacity to carefully pass through the roads. Reduction in the number of RTAs is 

associated with the geographical scale of a particular area (Mohtasham-Amiri et al., 2016). The 

extent to which land is used, road networks, local business and system risks are associated with 

the causation of accidents in a particular area (Komba, 2007). 

3.0 METHODOLOGY  

The study was conducted in Embu town located in Embu County. This study employed a 

prospective cohort study of commercial motorcycle riders that were followed for three months. 

At the beginning of the period, 200 motorcycle riders had not experienced prior accidents were 

recruited into the prospective study and the rate of motorcycle accidents during the three 

months’  period was measured. The motorcyclists were further censored when involved in an 

accident. The study utilized a two-stage cluster sampling technique. The first step involved the 

researcher to undertake a reconnaissance a week prior to starting data collection. It was observed 

that the commercial motorcycle riders congregate at designated points to wait for passengers. 

The designated passengers waiting points were treated as clusters for the purpose of sampling. 

The clusters were identified within the central business district. The second step was listing of 

riders in the identified clusters. Simple random sampling was used in selection of the commercial 

motorcycle riders in the identified clusters. A semi-structured questionnaire was used to record 

data. The questionnaire was pretest on 10 commercial motorcycle riders in Meru County which 

has similar conditions to the study site. Expert advice was sought to ensure the validity of the 

questionnaire and the Lee Cronbach alpha test was used in the determination of the reliability of 

the questionnaire. Data was analysed by computerized methods with the aid of scientific 
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calculations, SPSS version 24 and presented using tables, pie charts, and graphs. Bivariate 

analysis was used to check for the association between the dependent and independent variables, 

the significant at (p < 0.05) were then entered into a multivariable logistic regression model.  

Those with p< 0.05 indicated that they were statistically significant. 

4.0 FINDINGS  

4.1 Socio-demographic characteristics of the participants  

A total of 200 commercial motorcycle riders aged 18-55 years were enrolled in the study and 

consisted 195 (97.5%) males and 5 (2.5%) females with a mean age of 30+ (10SD). A high 

proportion (n= 100, 50%) was aged between 25-34. A majority of the respondents were married 

(n=131, 65.5%) with a majority being Christian (n=190, 95%). Nearly half of the respondents 

had acquired at least a secondary education (n=96, 48%) and 94 (47%) did not have any other 

form of employment. Majority of the respondents had monthly incomes ranging from KES 

15,000- 24,000 (n=69, 34.5%) and a daily income of KES 500-1000 (n=90, 45%). 

Table 1: Socio-demographic characteristics of Commercial Motorcycle riders 

Characteristic n % 

Age     

<24 65 32.5 

25-34 100 50.0 

35-44 23 11.5 
>45 12 6.0 

Sex   

Male 195 97.5 

Female 5 2.5 

Marital status   

Single 69 34.5 

Married 131 65.5 

Religion   

Christian 190 95.0 

Muslim 10 5.0 

Education level   

No formal education 6 3.0 

Primary education 52 26.0 

Secondary education 96 48.0 

Tertiary education 46 23.0 

Employment   

Yes 106 53.0 

No 94 47.0 

Monthly income (KES)   

<10000 29 14.5 

10000-15000 34 17.0 

15000-24000 69 34.5 

>24000 68 34.0 

Daily income (KES)   

<500 44 22 

500-1000 90 45 

1000-1500 52 26 

>1500 14 7 

Total 200 100 

 
 

Source: Survey data (2018) 
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4.2 Road Safety practices of study participants  

A majority of the study participants had valid license (n=147) and had undergone motorcycle 

riding training (n= 133, 66.5%). A high proportion own a reflector jacket and a helmet at 138 

(66.5%) and 127(63.5%) respectively. A small proportion of the participants use alcohol (n=47, 

63.5%) and khat (n=59, 29.5%). The same was witnessed in driving under influence of alcohol 

(n=32, 16%) and riding while chewing khat (n=48, 24%). A majority of the study participants 

ride their motorcycle at a speed between 50-80 Km/h as shown in Table 2. 

Table 2: Road safety practices of study participants 

Variables Frequency Percent

Valid license

Yes 147 73.5

No 53 26.5

Yes 133 66.5

No 67 33.5

Own a reflector 

Yes 138 69

No 62 31

Own a helmet

Yes 127 63.5

No 73 36.5

Use of alcohol

Yes 47 23.5

No 153 76.5

Use of Khat

Yes 59 29.5

No 141 70.5

Driven under influence

Yes 32 16

No 168 84

Ride while chewing khat

Yes 48 24

No 152 76

Average riding speed

<50 52 26

50-80 123 61.5

>80 25 12.5

Transport passengers with their heavy

luggages

Always 55 27.5

Often 34 17

Sometimes 48 24

Rarely 32 16

Never 31 15.5

Total 200 100

Formal motorcycle riding training

 

Source: Survey data (2018) 
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4.3 Prevalence of commercial motorcycle-related road traffic accidents among the study 

participants.  

A total of 48 (24%) commercial motorcycle accidents occurred in Embu during the study period 
among the study participants as shown in Table 3.  

Table 3: Prevalence of commercial motorcycle  

Response Frequency Percent 

No accident  152 76% 

Had accident 48 24% 

Total  200 100% 

Source: Survey data (2018) 

4.4 Bivariate analysis             

The sociodemographic characteristics i.e. age in years, sex, marital status, religion, educational 

level, employment, monthly income and daily income were not significantly associated with 

motorcycle related accidents as shown in Table 4. The rate of accidents was higher in males 

(97.9%) compared to female (2.1%) but their difference was not significant (OR=0.787, 95% CI: 

0.085-7.22, P=0.83).   

Table 5 represents motorcycle related accidents in relation to road safety practices. Factors 

independently associated with accidents among motorcyclists were use of alcohol (OR=0.45, 

95% CI: 0.220-0.915, P=0.028), use of khat (OR=0.38, 95% CI: 0.193-0.749, P=0.005), driven 

the motorcycle under alcohol influence (OR=0.24, 95% CI: 0.106-0.520, P<0.001) and riding 

while chewing khat (OR=0.47, 95% CI: 0.229-0.951, P=0.036). Factors that were not associated 

with motorcycle related accidents include having a valid license (OR=0.90, 95% CI: 0.428-1.901, 

P=0.787), formal motorcycle riding training (OR=0.89, 95% CI: 0.444-1.790, P=0.746) , owning 

a reflector jacket (OR=1.02, 95% CI: 0.504-2.046, P=0.966) , owning a helmet (OR=1.19, 95% 

CI: 0..601-2.317, P=0.611) , riding speed (P=<0.05)and carrying passengers together with their 

heavy luggages (P>0.05). 
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Table 4: Relationship between sociodemographic characteristics and motorcycle related accident  

       

Variables Accident occurred No Accident OR 95% CI 

P-value 

n (%) n (%) Lower Upper 

Age groups 

      <24 17(35.4) 48(31.6) 0.980 0.611 1.573 0.93 

(25-34) 19(39.6) 81(53.3) 0.676 0.317 1.443 0.31 

(35-44) 9(18.8) 14(9.2) 1.890 0.557 6.417 0.31 

>45 3(6.25) 9(5.9) REF       

Sex 

      Male 47(97.9) 148(97.4) 0.787 0.085 7.22 0.83 

Female 1(2.1) 4(2.6) REF       

Marital status             

Single 21(43.8) 48(31.6) 0.593 0.305 1.154 0.31 

Married 27(56.3) 104(68.4) REF    

Religion             

Christian 44(91.7) 146(96.0) 1.487 0.773 2.862 0.24 

Muslim 4(8.3) 6(4.0) REF       

Education level             

No formal education 1(2.1) 5(3.3) 1.254 0.594 2.645 0.55 

Primary education 9(18.8) 43(28.3) 0.835 0.166 4.2 0.83 

Secondary education 25(52.1) 71(46.7) 1.120 0.4332 2.898 0.82 

Tertiary education 13(27.1) 33(21.7) REF       

Employment             

Yes 29(60.4) 77(50.7) 0.672 0.348 1.301 0.24 

No 19(39.6) 75(49.3) REF       

Monthly income (KES)             

<10000 11(22.9) 18(11.8) 0.796 0.582 1.087 0.15 

10000-15000 6(12.5) 28(18.4) 0.441 0.157 1.236 0.12 

15000-24000 15(31.3) 54(35.6) 0.718 0.347 1.487 0.37 

>24000 16(33.3) 52(34.2) REF       

Daily income (KES)             

<500 13(27.1) 31(20.4) 0.984 0.632 1.533 0.44 

500-1000 22(45.8) 68(44.7) 0.784 0.369 1.664 0.53 

1000-1500 9(18.8) 43(28.3) 0.515 0.175 1.512 0.23 

>1500 4(8.3) 10(6.6) REF       
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Source: Survey data (2018) 

Table 5: Relationship between road safety measures and motorcycle related accident 

Accident 

occurred
No Accident

n (%) n (%) Lower Upper

Valid license

Yes 36(73.0) 111(73.0) 0.9 0.428 1.901 0.787

No 12(25.0) 41(27.0) REF

Formal motorcycle riding

training

Yes 33(68.8) 100(66.2) 0.89 0.444 1.79 0.746

No 15(31.2) 51(33.8)

O wn a reflector 

Yes 33(68.8) 105(69.1) 1.02 0.504 2.046 0.966

No 15(31.2) 47(30.9) REF

O wn a helmet

Yes 29(60.4) 98(64.5) 1.19 0.61 2.317 0.611

No 19(39.6) 54(35.5) REF

Use of alcohol

Yes 17(35.4) 30(19.7) 0.45 0.22 0.915 0.028

No 31(64.6) 122(80.3) REF

Use of Khat

Yes 22(45.8) 37(24.3) 0.38 0.193 0.749 0.005

No 26(54.2) 115(75.7) REF

Driven under influence

Yes 16(33.3) 16(10.5) 0.24 0.106 0.52 <0.0001

No 32(66.7) 136(89.5) REF

Ride while  chewing khat

Yes 17(35.4) 31(20.4) 0.47 0.229 0.951 0.036

No 31(64.6) 121(79.6) REF

Average riding speed

<50 13(27.1) 39(25.7) 0.87 0.484 1.55 0.628

50-80 30(62.5) 93(62.2) 1.12 0.548 2.279 0.76

>80 5(10.4) 20(13.1) REF

Transport passengers with

their heavy luggages

Always 12(25.0) 43(28.3) 1.18 0.929 1.512 0.173

Often 6(12.5) 28(18.4) 0.65 0.234 1.798 0.405

Sometimes 10(20.8) 38(25.0) 0.67 0.287 1.572 0.359

Rarely 9(18.8) 23(15.1) 0.84 0.322 2.204 0.728

Never 11(22.9) 20(13.2) REF

Variables O R
95% CI

P-value

 

Source: Survey data (2018) 
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4.5. Multivariate analysis 

Multivariate analysis was performed to identify independent factors of motorcycle related 

accident among the participants. Four factors associated with motorcycle related accident at 

P<0.05 were consider for multivariate analysis. They include; (1) Use of alcohol, (2) use of khat, 

(3) Driving motorcycle under alcohol influence and (4) Riding while chewing khat. Upon fitting 

the factors using binary logistic regression and specifying ‘ background conditional’  method 

with removal at P<0.05. One factor was retained in the final model as shown in Table 6. 

There was a significant association between motorcycle related accident and driving under the 

influence (OR=0.23, 95% CI: 0.502-0.111, P=0.002). A motorcyclist driving under the influence 

of alcohol were 0.23 times more likely to be involved in an accident compared to those who 

drive without under the influence of alcohol.  

 Table 6: Factors associated with motorcycle related accident  

    95% CI   

Variables  OR Lower Upper P- value 

Full model 

Use of alcohol         

Yes 1.30 -0.130 0.221 0.609 

No 1.00 

   Use of Khat 

    Yes 0.33 -0.439 0.001 0.051 

No 1.00 

   Driven under influence 

    Yes 0.23 -0.502 -0.111 0.002 

No 1.00 

   Ride while chewing Khat 

    Yes 1.58 -0.135 0.339 0.396 

No 1.00 

   Source: Survey data (2018) 

5.0 DISCUSSION 

5.1.1 Socio-demographic characteristics of study participants   

A majority of the commercial motorcycle riders were male. Studies elsewhere show the 

commercial motorcycle transport is a male dominated business (Konings, 2006; Mahlstein, 

2009). This is due to the physical demands of riding and may not be an occupational option that 

females will like to venture into. Furthermore, society perceives commercial motorcycle riding 
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as realm of men (Mahlstein, 2009). Globally, being male is associated with risk factors for RTA 

compared to females due to use alcohol and other drugs while driving (Singoro, Wakhungu & 

Obiri, 2016). According to a study conducted by Sanusi & Emmelin (2015), a majority of the 

motorcycle riders who were involved in RTAs were mostly male. Similarly, another study found 

that most male commercial riders were highly likely to be exposed to multi-occupant motorcycle 

accidents (Oluwadiya et al., 2016). In another study, it was also noted that a majority of the 

affected were men who were the most commercial motorcycle riders and lacked resources hiders 

to purchase protective equipment (Kamulegeya et al., 2015). It has long been observed that 

males engage in more risk-taking activities related to dangerous driving (Sanusi & Emmelin, 

2015). 

Young riders aged 25-34 years were the highest age cohort likely to cause accidents in Embu 

County likely due to failure to observe traffic rules. The findings agree with a study that was 

conducted in Kitengela where majority of boda boda operators were young people aged 20-29 

years (Nyachieo, 2013). This also concurs with a study conducted in Nigeria revealed that 

majority of commercial motorcycle riders were aged 20-39 years and there were at least 2 cases 

which occurred every hour in Kano metropolis (Badaru, Lawal & Muhammad, 2017). According 

to a study conducted in Uganda, RTAs were most common among riders of younger age groups 

(Tumwesigye, Atuyambe & Kobusingye, 2016). Younger riders ride under influence of drug, 

over-speeds and exercise risky riding behaviours. This combination of risk factors and 

behaviours likely placed them at an increased likelihood of being involved in accidents, which in 

certain cases, were serious. (Badaru, Lawal & Muhammad, 2017). Another study noted that a 

majority of the young commercial motorcycle riders had helmets in their possession however, 

they rarely used as they believed upon immunity to injury and accidents (Olusayo et al., 2015). 

In addition, young riders  spent most of their revenue on inhalants and other psychoactive 

substances largely (Gudaji & Habib, 2015).   

Regarding level of education almost a half of the motorcyclist had at least secondary education. 

This finding agrees with other studies that found motorcycle riders were not illiterate (Mahlstein, 

2009; Ngim & Udosen, 2007). This also concurs with a study that found that commercial 

motorcycle riders were reasonably educated (Kumar, 2011). This implies that most educated 

people have slim chances in the formal employment market hence most of them have settled for 

commercial motorcycle business as a source of income.  

5.1.2 Road safety measures among study participants  

In this study, prevalence of helmet use was high among motorcyclists. The findings differ with 

those of studies done in Cambodia and two towns in Kenya where helmet usage remains low 

(Bachani et al., 2012b; Bachani et al., 2017). This increase in helmet can attributed to the 

enforcement of National motorcycle helmet-wearing laws by the traffic police. The law requires 



Journal of Health, Medicine and Nursing  

ISSN 2520-4025 (Online)  

Vol.5, Issue 2. No.5, pp 73- 95, 2020   

                                                           www.iprjb.org 

 

86 

 

mandatory helmet wearing by both drivers and passengers. Motorcycle helmets have been 

consistently found to be effective in reducing the risk of death and head injury among 

motorcyclists in crashes (Liu et al., 2008). Most of deaths among motorcyclists involved in road 

traffic crashes is as a result of head injuries which accounts for over 80% of the fatalities in low- 

and middle-income countries (Hyder, 2013). Study conducted in Taiwan concluded that 

non-helmeted motorcyclists were more than 4 times likely to have head injuries and 10 times as 

likely to have brain injuries compared to helmeted motorcyclists (Yu et al., 2011). Correct use of 

standard helmets when riding a motorcycle is highly important (Passmore et al., 2010; Ackaah et 

al., 2013). 

The study findings indicated a majority of the motorcyclists used reflector jackets which made 

them conspicuous to other road users. This differs from studies done in Kenya and New Zealand 

that found 27.9% and 10.6% motorcyclist wore reflector jackets respectively (Karau et al., 2015; 

Wells et al., 2004). Low motorcycle conspicuity, or the inability of the motorcyclist to be seen by 

other road users is associated with risk of motorcycle crashes (Williams & Hoffmann 1979). This 

is attributed to several factors, including size of motorcycle, irregular outline, low luminance or 

contrast with the background environment, and the ability to travel in unexpected places in the 

traffic stream. Adoption of inexpensive measures for example adding a light source and the use 

of light, bright, reflective, or fluorescent colours can potentially enhance conspicuity of 

motorcyclists (Wells et al., 2004). Wearing a high visibility upper torso garment reduces in 

involvement in crashes (Hurt, 1981). 

The study findings of those motorcyclists who reported having used alcohol concurs with studies 

conducted in Kangundo where 17.4% had intoxicated alcohol (Karau et al., 2015). Alcohol 

consumption impairs motorcyclist judgement and this explains the correlation with road injury. A 

majority of the motorcyclists were male who were more likely to report alcohol use. This is in 

agreement with a study that reported that males were more likely to be involved in 

alcohol-related crashes (Romano et al., 2012). Stiffer penalties and enactment of new traffic 

codes of conduct can reduce incidence of alcohol-related crashes. This has worked in Brazil 

where there was reduction in alcohol use following enactment of a new traffic code of conduct 

was observed (Liberatti, Andrade & Soares, 2001). 

Khat chewing offers euphoria and excitement because of its amphetamine-like properties. The 

riders pursue the alertness effect to remain active and “ high”  for long working hours. However, 

this long-period alertness is counterproductive as it subsequently increases the level of 

exhaustion that affects their ability to work effectively (Karema et al., 2017). The proximity of 

khat production around Embu region in Kenya increases its use given that the community around 

has embraced its wider production and use. Focusing efforts on the reduction of the use of Khat 

is key in minimizing RTAs. For example, local community-level interventions which attempt to 
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counter negative personal and social factors, including emotional stress, financial stress and peer 

pressure that are putative predictors of youths’  use of substances (Singoro, Wakhungu & Obiri, 

2016). 

5.1.3 Prevalence of motorcycle-related road traffic accidents in Embu town 

Traffic accidents involving motorcyclist are quite prevalent (Oliveira & Sousa, 2012). 

Motorcycle accidents are inherently more dangerous than motor vehicle accidents for drivers and 

occupants because riders are not protected by steel and are typically thrown from the motorcycle 

during a collision (Berecki-Gisolf et al., 2015). This study confirms the high burden of 

motorcycle road accidents in the country as has been documented by other studies and this is 

linked to the liberation in the acquisition of motorcycle by the government (Odero & Garner, 

1997). The proportion of motorcycle related accidents reported in the study is higher than 15% 

reported in STEPs survey conducted in Kenya (Gathecha et al., 2018). This is also higher than 

what has been reported in developed countries such as Germany with 10.7% (Sass & Stang, 2013) 

and developing countries such as Sierra Leone with 12.4% (Stewart et al., 2013) and Uganda 

with 14% (Lett Kobusingye & Ekwaru, 2006). The proportion is almost closer to 28.3% 

accidents of commercials motorcyclists with either pedestrian or motor vehicle in Niavasha town 

(Odiwuor, Nyamusi & Odero, 2015). The rate is lower than 63.6% of motorcycle taxi drivers 

were involved in at least one motorcycle accident in Brazil (de Almeida et al., 2016). The 

proportion is very high and needs to be addressed as injuries have far reaching effects on 

individuals, societies and healthcare systems (WHO, 2014; Schuurman et al., 2015). The risk of 

death involving motorcyclists is evident and most fatal cases occur at the site of accident or 

within 24 hours of such event and it is a public health problem that results in high social and 

economic costs (Oliveira & Sousa, 2014b). 

5.1.4 Factors associated with motorcycle related road traffic accidents  

The study measured many factors thought to be associated with motorcycle accidents including 

road safety measures and non-modifiable characteristics i.e. age, sex, education level, 

employment, marital status, monthly income and daily income in a developing country where 

motorcycle accidents are common. In the current study, factors independently associated with 

motorcycle accidents were alcohol consumption, Khat use, driving under alcohol influence and 

chewing Khat while riding.  

Alcohol use is a higher risk factor for road traffic accidents and fatal injuries (Jou, Yeh & Chen, 

2012; Mir et al., 2012). The findings are consistent with other studies that found alcohol and drug 

use is associated with increased incidences of motorcycle accidents (Tumwesigye, Atuyambe & 

Kobusingye, 2016, WHO, 2014; Schuurman et al., 2015). Others studies have shown a strong 

link between drink driving and involvement in accidents by motorcyclists (Owino, 2018).  This 



Journal of Health, Medicine and Nursing  

ISSN 2520-4025 (Online)  

Vol.5, Issue 2. No.5, pp 73- 95, 2020   

                                                           www.iprjb.org 

 

88 

 

is attributed to alcohol impairment of judgement and their ability to interpret events correctly 

which is magnified when combined with fatigue (WHO, 2013b; Ngim & Udosen 2007). It has 

been reported that alcohol consumption significantly increases accident severity risk because of 

over-speeding and other safety violations (Albalate & Fernández-Villadangos, 2009). 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

The following are the findings of this study: 

The rate of commercial motorcycle accidents (24%) in Embu is higher than 15% reported in 

STEPs survey conducted in Kenya. Major factors independently associated with road traffic 

accidents among motorcyclists include use of alcohol, use of khat, riding while chewing khat and 

riding under the influence of alcohol  

6.2 Recommendations 

Enforcing road traffic rules especially among commercial motorcycle riders in order to capture 

the offenders for example random drinking-driving checks for motorcyclists by traffic police. 

Ministry of Transport should come up with public health interventions that advocate for 

behaviour change among motorcyclist such as stoppage of alcohol drinking and chewing khat 

must also be heightened. This can be done through sensitization seminars with motorcyclists that 

can be held regularly. Encouraging young commercial riders to be vigilant of the road traffic 

rules in order to reduce the number of accidents. It is also critical to sensitize the commercial 

motorcycle riders to be vigilant of the riders and their behaviours and to discourage such risky 

behaviors that would expose them to harm. 
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