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Abstract- Despite the cumulating evidence  regarding  the  effectiveness of helmet use  by motorcyclists  in reducing fatalities 
and  severe  injuries, helmet usage  remains low  among Iranian motor riders.  In fact, Iran  has the  fifth  highest  road traffic 
fatality  rate across the world. However,  identifying the factors affecting  the use of helmets by motorcycle riders is of  great 
interest,  due to  the  increasing  number of  2-wheel motorized vehicle fatalities worldwide. This study examines the factors 
affecting motorcyclist helmet usage, such as age, social norms, tendency for violation, difficulty in helmet use, and the number 
of fines  issued for failed  helmet use. For this purpose, a comprehensive questionnaire was developed with three questions 
about helmet usage (i.e., just carrying a helmet, just wearing a helmet without closing the helmet strap, and correct use of a 
helmet). Using a face-to-face interview method, 220 questionnaires were completed by motorcyclists. The data were analyzed 
with the partial least squares structural equation model (PLS-SEM) approach. The result of the total effect of age variable 
showed positive effects of 0.12 on  the complete use of helmet with increasing the age.  The social norms latent variable (being  
reflective of public views  toward helmet usage, as well as encouragement by  family and friends) had a great reducing effect 
on both the tendency for violations and the difficulty of helmet usage, with total effect of 0.33 on the correct use of a helmet. 
Furthermore, the effect of  the number of fines was positive on both ―just carrying  a  helmet‖  and  ―wearing  a  helmet 
without closing the strap,‖ while  it had  a negative effect on ―correct use of a helmet.‖ 
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I. INTRODUCTION 
 
Iran, with 34.1 fatalities per 100,000 populations in 
2010, is the fifth highest country in the rate of road 
deaths. According to Iran’s death registry system, 
nearly 6,000 motorcyclists die annually due to traffic 
injuries, which accounts for 23% of traffic fatalities in 
Iran (RTIRN, 2010). Injuries that are more severe tend 
to occur on rural roads, with 60% of deaths, as 
compared to urban roads. 80% of injured riders are 
men, and 20% are passengers of which only 5% are 
females. Risky drivers aged 18-35 account for 60% of 
deaths, while many drivers have no education and 
about 9% of them are underage to have a driver’s 
license. Two-thirds of injuries are due to head injuries 
(RTIRN, 2010).   
 
Motorcyclists are more vulnerable to  injury in traffic 
crashes than other drivers, and the head is one of the 
areas most subjected to fatal  injuries. Head injuries 
occurred in 66.7% of the cases  in  the COST database 
(COST,  2001)  and  the majority of these injuries were 
severe (Fernandes and Alves, 2013).  Safety helmets 
reduce the severity of motorcyclists’ accidents and  
result in a roughly 40%  decreased  death risk (Keng, 
2005, Savolainen & Mannering, 2007).  Since the  70s, 
various projects  and legislation have  begun to 
promote the use of helmets in different countries 
(Kraus et al., 1995). In Iran, since 2001, it is forbidden 
to ride a motorcycle without a helmet. However, 

available statistics still indicate  a  low rate of helmet 
use  (30% among drivers and 10% among passengers 
in 2010), (WHO, 2010),  (Zamani-Alavijeh et al., 2011; 
Mehri et al., 2011). Due to the  limiting effects of 
helmet use on audiovisual ability (Hung et al., 2008; 
Li et al., 2008; Aghamolaeai et al., 2011; Ranney et al., 
2010; Orsi et al., 2012), heaviness (Li et al., 2008), and 
feelings of warmth, (Orsi et al., 2012) Motorcyclists 
refuse to use helmets. Social norms (Ranney et al., 
2010) and beliefs regarding the helmet-use of their 
friends and relatives (Fuentes et al., 2010) may  also  
be a major obstacle to helmet  use  by motorcyclists. 
Several studies have shown that risky behaviors of 
motorcyclists are a definite factor in the avoidance of 
helmet use (Ranney et al., 2010; Hung et al., 2008). 
The impact of travel characteristics like trip length 
(Hung et al., 2008; Ambak et al., 2010), trip rout 
(Hung et al., 2008; Li et al., 2008), and urban and rural 
environment (Ambak et al., 2010; Skalkidou et al., 
1999; Yannis et al.,2012) have been studied in many 
previous  reports; however, these studies have not 
yielded the same results. Motorcyclists  during winter 
(Zamani-Alavijeh et al., 2011; Gkritza, 2009),  
weekdays (Skalkidou  et al., 1999; Li et al., 2008),  and 
early morning hours (Conrod et al., 1996; Gkritza, 
2009) are more likely to use helmets. Much research 
has shown that people who are older in age, have 
higher educational degrees, have more riding 
experience (Aghamolaeai et al., 2011; Arosanyin et al., 
2012; Ranney et al., 2010; Ambak et al., 2010), and 
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who got injured while riding (Hung et al., 2008; 
Ranney et al., 2010; Aghamolaeai et al., 2011; Orsi et 
al., 2012; Kulanthayan et al., 2000) are more likely to 
use helmets. Additional research  on  important factors 
such as  the  level of police presence, penalties,  and  
the perception of law enforcement  is needed  
(Aghamolaeai et al., 2011; Zamani-Alavijeh et al., 
2009; Hung et al., 2008; Li et al., 2008). Also analyze 
the impacts of motorcycle-exclusive lanes on 
motorcyclist psychology and risky driving behaviors  
shows that  neglecting to wear a helmet was most  
common on paved shoulders (Sukor and Fuji, 2011). A 
summary of factors considered by previous studies as 
a barrier and facilitators in wearing helmet by 
motorcyclists is reported in Table 1.  Structural 
equation  models (SEM)  also  shows that at least  part 
of the reason why helmet laws do not appear beneficial 
is that they  disproportionately discourage the safest 
cyclist (fyhri,  Bjørnskau  and  Backer-Grøndahl, 
2012).  Another study shows that gender, years of 
education, consumption of high concentrated alcohol, 
and time of day when riding occurred, were significant 
predictors of the frequency of self-reported helmet use.  
It also concludes that continuous education programs 
and intensification of law enforcement, particularly at 
night hours, may be effective in increasing helmet use  
(Papadakaki et al., 2013). Previous research shows the 
effectiveness of helmet use in reducing fatalities and 
the severity of injury in road traffic accidents by 
motorcyclists, but the helmet usage rate is still low for 
some developing countries. Hence understanding the 
mechanism of motorcyclist’s behavior regarding to 
helmet use is a great interest which can saves more life 
in high rate accident fatality countries like Iran. 
However, according to our research, there is little 
effort in literature to determine the causal factors 
influencing the use of helmets among motorcyclists. 
The aim of this study is to determine factors affecting 
motorcyclist helmet use, with the use of partial least 
squares structural equation modeling (PLS-SEM). 
 

Table 1- A summary of important barrier and 
facilitators in significant previous studies toward 
wearing Helmet 
 

 
 
II. MATERIAL AND METHODS  
 
2.1. Data Collection  
This study examines factors that might be significant 
in helmet use. The questionnaire is designed in 
accordance with social norms of Iran and was 
supposed to be used for the face-to-face interview of 
motorcycle drivers. The targeted population was 
motorcyclists over 18 years old in the city of Mashhad 
in northeast Iran. Motorcycle repair shops were chosen 
as interview sites in this study and the best effort was 
made to ensure that a random sample was selected by 
surveying a wide variety of repair shops and different 
age groups. A total of 222 motorcyclists were 
interviewed in February 2013 in which two of them 
eliminated due to refuse of respondents during survey. 
The questions consist of socio-economic 
characteristics of motorcycles as well as their attitudes 
toward wearing helmet. The summary of attitude 
questions toward wearing helmet used is reported in 
Table 2. 
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Some important socio-economic characteristics of 
respondents were (see figure 1):  
   65.45 % of motorcyclists were married (all 
respondents were male)  
  47.73 % of the motorcyclists had only guidance 
school degree and just  6.82% of them had bachelors 
and higher educations  
  86.30% of respondents were living in downtown  
  87.56 % of motorcyclists were self-employed and 
83.64% of them using motorcycle for work related 
business  
   The average income was 542,800 Tomans  
Respondents were asked about their perceptions 
toward wearing helmet  and their behavior in riding 

motorcycle (see figure 2). The results shows that 36.53 
% of motorcyclists are completely agree that safety 
helmet cause a difficulty in visual and hearing abilities 
of them.  23.04 % reported that using helmet is 
completely difficult in hot summer days and 39.27 % 
believed in difficulty of holding and keeping helmet.   
 
16.97 % of respondent’s friends had abnormal attitude 
regarding wearing helmet while it was 13.64 % and 
2.28 % among respondent’s living area persons and 
family members respectively. The results also shows 
that 30.91 % of motorcyclists usually moving in 
opposite direction in one way street while 23.18 % of 
them usually speak on cell phone while driving.   
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Some descriptive statistics of the sample is presented 
in Table 3, in which the number of valid cases list-wise 
is 195 cases. The skewness of each observed variable 

is also reported,  which shows that the distribution of 
some variables is skewed.   

 
Table 3. Descriptive statistics of the sample size 

 
 
2.2. Methodology   
This paper modeled motorcyclist’s helmet use 
behavior with PLS-SEM approach. Conceptually and 
practically, PLS-SEM is similar to using multiple 
regression analysis. SEM  has two components. The 
first component is the structural model, typically 
referred to as the inner model in the PLS-SEM context, 
which shows the relationships (paths) between latent 
constructs. PLS-SEM only permits recursive 
relationships in the structural model (i.e., no causal 
loops). Therefore, the structural paths between the 
latent constructs can only head in a single direction. In 
the structural model, we distinguish between 
exogenous and endogenous constructs. The term 
exogenous is used to describe latent constructs that do  

not have any structural path relationships pointing at  
them. Thus, the term endogenous describes latent 
target constructs in the structural model that are 
explained by other constructs via structural model 
relationships (Hair et al. 2011). The second 
component of SEM  is  the measurement models, also 
referred to as outer models in the PLS-SEM context. 
The measurement models include the unidirectional  
predictive relationships between each latent construct 
and its associated observed indicators, as shown in 
Figure 3. Multiple relations are not permitted; 
therefore,  indicator variables are associated with only 
a single latent construct. PLS-SEM can handle both 
formative and reflective measurement models. 
Reflective indicators are seen as functions of the latent  
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construct, and changes in the latent construct are 
reflected via changes in indicator (manifest) variables. 
Reflective indicators are represented as single-headed 
arrows,  pointing from the latent construct outward to 
the indicator variables; the associated coefficients  for 
these relationships are called outer loadings in 
PLS-SEM. In contrast, formative indicators are 
assumed to cause a latent construct, and changes in 
these indicators determine changes in the value of the 
latent construct. Formative indicators are also 
represented by single-headed arrows, but pointing 
toward the latent construct inward from the indicator 
variables; the associated coefficients for these 
formative relationships are called outer weights in 
PLS-SEM (Hair et al. 2011). 
 

 
 
It is important to mention that the inner model is like 
the simultaneous equation modeling method, while the 
outer model is the same as factor analysis. These 
characteristics allow  PLS-SEM to handle indirect and 
multiple relationships and to study reverse 
relationships. Because of these characteristics,  
PLS-SEM is particularly adequate for modeling the 
complex relationships between motorcyclist behavior 
and helmet wearing use. The method is especially 
useful in identifying the direct impact of one variable 
on another, as well as  the variable’s possible impact 
through a mediator  (latent variable).  In behavioral 
analysis, PLS-SEM is becoming popular as a 
modeling method because of its ability to 
simultaneously estimate several endogenous variables 
and to include latent variables without any 
assumptions on sample data. In this way,  PLS-SEM is 
particularly suited to model indirect and non-recursive 
relationships (Hair et al. 2011). The equation of SEM 
models can be written as follows: 
 

 
 
The first set (equation 1) relates the indicators of the 
exogenous variables () to their associated 
measurement error (),  and the latent exogenous 

variables (ξ). 훬are  vector of loadings of indicators of 
exogenous variables.  The second set  (equation 2)  
describes the relationship between the indicators of the 
endogenous variables (), their associated measurement 
error (ε), and the latent endogenous variables (η). 훬  
are vector of  loadings of indicators of endogenous 
variables.  The last set  (equation 3)  deals with the 
relationship between the latent endogenous  (η) and 
exogenous (ξ) variables.  ζ is  a  random disturbance 
term (Haenlein, & Kaplan, 2004).  
  
2.3. Sample Size  
A rule of thumb for robust PLS path modeling 
estimations suggests that the sample size be equal to 
the larger of the following (Barclay et al., 1995): (1) 
ten times the number of indicators of the scale with the 
largest number of formative indicators, or (2) ten times 
the largest number of structural paths directed at a 
particular construct in the inner path model.   
 
Chin and Newsted  (1999)  present a Monte Carlo 
simulation study on PLS with small samples. They 
find that the PLS path modeling approach can provide 
information about the appropriateness of indicators at 
sample size as low as 20 (Henseler, 2009).   
 
It was recommended that a data set that has at least 100 
or desirably 200 cases would be appropriate (Hoyle, 
1995; Loehlin, 2004).  In this Study, 220 completed 
questionnaires were collected that meets the general 
above recommendation.  
  
III. RESULTS  
 
This study develops structural equation models to test 
16 hypotheses, as shown in Figure  4. The PLS-SEM 
approach is  a weighting  technique  to  simultaneously 
estimate a series of interrelated dependence 
relationships. The proposed model would examine the 
effect of variables such as Age, Social norms, 
Tendency for violation, Difficulty in helmet use, and 
Number of fines for helmet usage. Path Coefficients 
with related T statistics are shown through Figures 5 
and 6.   
 
The effect of age on the tendency for violation is 
negative, while the path coefficient on social norms is 
positive. Despite the positive effect of social norms on 
three helmet wearing and carrying variables (just 
carrying a helmet, just wearing a helmet without 
closing the strap, and correct use of a helmet), the 
difficulty in helmet use and the tendency for violation 
variables have negative effects on helmet usage.  
 
The number of fines has a positive effect on just 
carrying a helmet and just wearing a helmet without 
closing the strap, but has a negative effect in the 
complete use of a helmet. 
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The total effect of exogenous variables with their path 
directions and T statistics are presented in Table  4. As  
age  is increased,  its total effect is positive on  Social 
norms,  Just carrying a helmet, Wearing a helmet 
without closing the strap, and Correct use of a helmet,  
while it has a negative effect on  Difficulty of  use  and  
Tendency for violation. It has the greatest positive 
effect on  Social norms  and the greatest negative 
effect on  Tendency for violation. It can thus be 
concluded that as age  increases in motorcyclists, the 
use of a helmet in all three formats (JCH, WHWCS 
and CUH) increases, with slightly more effect on the  
correct use of a helmet (0.127).  Social norms  have the 
greatest positive total effects on the correct use of a 
helmet (0.336) and have the greatest negative effect on 

Difficulty in use (-0.344). The effect of Social norms 
is similar to the Age variable, which both has positive 
effects on helmet usage, while the total effect of  
Social norms  are more than Age. Finally, improving 
social norms has a negative effect on Tendency for 
violation (-0.273). Difficulties in the use of a helmet 
and Tendency for violation have negative effects on 
helmet usage by motorcyclists. The number of fines 
issued for failing helmet use has a positive effect on 
incorrect use of helmet (Just carrying a helmet and 
Wearing  a  helmet without closing  the  strap), while it 
has a negative effect on the correct use of  a  helmet. It 
could be concluded that fear of being fined (or more 
frequently fined) by police may increase the improper 
usage of a helmet, but not correct use of it.  

 
Table 4. Total effect of exogenous variables and related T statistics 
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Table 5 shows the fit indices and quality criteria of the 
model. As a rule of thumb, the average variance 
explained (AVE), which is examined for convergent 
validity, should be higher than 0.5 for each latent 
variable. The composite reliability criteria, which 

accounts for internal consistency reliability, should be 
higher than 0.7. Cronbachs alpha measures whether 
latent variables are homogenous or not. Communality, 
redundancy, and R squared are the other criteria which 
are reported in this table.   

 

 
Cross loadings for evaluating the discriminant  
validity of the model are reported in Table 6. In this 
test, it would be expected that the loading for each 
latent variable is more than cross loadings for other 
latent variables. For example, the load for friend 

encouragement by the  social norms  latent variable is 
0.827, while for other latent variables it is 0.34,  -.272,  
-.025, 0.187, -.330, 0.266, 0.196; the discriminant 
validity is thereby accepted.    

 

 
 
IV. DISCUSSION  
 
The aim of this study is to investigate factors effecting 
motorcyclists helmet use and understand why previous 
observations show that although with mandatory law 
for wearing helmet, the  helmet  usage is rare among  
Iranian motorcyclists. Analysis of socio-economic 
characteristics show that  most of motorcyclists have 
low educational level (87.73 % are diploma or less), 
most of them  (87.56%)  are self-employed,  83.64 % 
use motorcycle as a work related business,  low 
average income (near 550,000 Tomans) with average 
of 30 years old. Therefore this group of people may 
need more attention to understand their behavior.  In 
general, the results of this study show that improving 
social norms as a facilitator and attitude toward 
difficulty of using helmet as a barrier can effect helmet 
usage among motor riders. Consistent with 
(Aghamolaeai et al., 2011; Arosanyin et al., 2012; 
Ranney et al., 2010; Ambak et al., 2010), older persons 

have more tendency for using helmet (specially 
correct use of helmet), therefore much attention must 
be made on younger riders who maybe more 
vulnerable due to lack of experience or risk seeking 
(Cestac et al, 2011). Social norms, as mentioned by 
(Ranney et al., 2010) may also be a major obstacle (or 
facilitator) to helmet use by motorcyclists  in which 
this study shows  the greatest positive  total effect of 
0.336 on complete use of helmet.  The result of 
perception toward difficulty use of helmet show 
negative effect on helmet use which consistent with 
many studies (Hung et al., 2008; Li et al., 2008; 
Aghamolaeai et al., 2011; Ranney et al., 2010; Orsi et 
al., 2012 Li et al., 2008; Orsi et al., 2012) indicate 
difficulty in wearing and holding helmet cause 
Motorcyclists refuse to use helmets. Result of 
tendency for violations latent variable  indicate with 
increasing with these tendencies, the more occurrence 
in avoidance of helmet use (Ranney et al., 2010; Hung 
et al., 2008). In contrast to usefulness of intensification 
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of  law enforcement in helmet use (Papadakaki et al., 
2013), this study show that perceptions about more 
intensive law enforcement can maybe increase the 
improper use of helmet and may has negative effect on  
proper use. Therefore much attention must be made 
toward making policy for encouraging proper use of 
helmet specially by enhancing social norms through 
education  and proper informing the motorcyclists.  
 
The small number of indicators per latent variables 
which also measured by only 3 scores Likert scale may 
limits the conclusions that can be drawn from the 
study. Although the self-reported data are subject to an 
unknown amount of measurement error  that can result  
in underestimation or overestimation of behavior.   
 
While the previous studies illustrating that helmet 
usage among  motorcyclists’ passengers (pillions) are 
more severe (only 10 % of passengers wear helmet 
compared to 30 % helmet use by motor riders), it is 
highly recommended to investigate  pillions and their 
interactions with motor riders behaviors in future 
studies.  Also it may be exists some heterogeneity in 
behavior of motor  riders due to  their trip purpose  that 
is recommended to investigate.  
  
CONCLUSIONS  
 
In this study, the behavior of helmet use by 
motorcyclists was modeled with the partial least 
squares structural equation model (PLS-SEM). This 
structural model contains 16 hypotheses to derivate 
the effects of exogenous (e.g.,  age  and  number  of  
fines) and  latent variables (e.g., social norms and 
tendency for violation) on helmet usage in a country 
with a high rate of road traffic fatalities. Resultantly, 
the age variable shows positive total effects of 0.12 on 
the complete use of a helmet as age increases.  The  
social  norms  latent variable (reflective of public 
views toward helmet use and family and friend 
encouragement) has great effect on both reducing  
tendency for violations  and  difficulty in helmet usage, 
with a total positive effect of 0.33 on correct use of a 
helmet. Another finding is that the effect of number of 
fines  is positive on both  just carrying a helmet and 
wearing a helmet without closing the strap, while it has 
negative effect on correct use of a helmet. The results 
of this study confirm that for encouraging 
motorcyclists to use a helmet, the most efficient way is 
to invest in family social norms. This finding can be 
used by policy makers for increasing helmet use by 
motorcyclists and pillions, hence saving more lives 
during crashes.    
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