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Road traffic injuries are one of the major causes of death and disability around the world. In Iran, these
injuries are among the five leading cause of death. High-risk behaviors of pedestrians, including
pedestrian distraction account for a notable proportion of injuries. The main objective of this research is
to investigate the association these factors with pedestrian injuries. This case-cross over study included
340 pedestrians sustaining road traffic injuries and admitted to Sina Hospital in the year 2015. Data
regarding the demographics, mechanism of injury and high risk pedestrian behaviors were collected with
structured interviews. For data analysis, McNemar, Conditional regression test were used. The mean
age of injured pedestrians was 36.64±16.31 years and 80.5 percent were male. The majority of injuries
occurred in the streets (79.5%) within the time frame of 12m.d to 4p.m.(29.4%)hours. We could not find
significant associations between occurrence of injury and pedestrian distraction. Our study showed no
association between pedestrian distraction and road traffic injuries. Further research based on objective
assessment of risky behaviors seem mandatory.
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INTRODUCTION
Road traffic injuries are important causes of
death and disability around the
world
(Macpherson et al. 1999), accounting for
approximately 1.2 million road deaths worldwide
each year (Peden et al.2004). According to the
World Health Organization, road traffic injuries will
become the fifth leading cause of death by the
year 2030.
There is a growing body of evidence which
reveals that road traffic injuries is one of the major
health problems that has been neglected among
other health issues, and its prevention requires
effective action (Savolainen et al.2007).
In this regard, one of the first strategies would

be recognition and control of risk factors (WHO
2008)
One of this risk factors is the high-risk
behavior of pedestrians, such as crossing a red
light, wearing dark clothing, not using a pedestrian
bridge while crossing the street and pedestrian
distraction.
Due to the increasing use of electronic
devices such as mobile phones and the growing
access of the internet, even in public places, the
issue of distracted pedestrians has become more
widespread. Therefore, although most of the
published studies about distraction are related to
vehicle drivers, the issue of distraction of
pedestrians and its role in road traffic injuries has

Karbakhsh et al.

crashes leading to pedestrian injury

been studied in some researches (Sologberu et
al. 2006, Nasar et al. 2008). For instance, a study
in the United States revealed that nearly one-third
of the pedestrians were busy with distracting
activity while crossing the street (Sologberu et al.
2006). These activities include dialing on cell
phones, answering phone calls, reading or text
message, listening to i-pod or mp3, eating or
drinking .
The main objective of this study is to
investigate association of these factors with
pedestrian road traffic injuries. Identifying the
contributing factors in the occurrence and severity
of pedestrian injuries would be the starting point
for adopting effective policies or appropriate
training measures.
MATERIALS AND METHODS
A case-crossover study was conducted
among patients who were admitted to emergency
room of Sina Hospital due to pedestrian injuries. A
research assistant who was blind about the
specific objective of the study performed a
structure interview with patients after their
admission. The main purpose of the interview was
to assess the activities of each patient on the day
of crash (as the pre-event status), as well as to
characterize the patients’ routine as pedestrians
within three days before the event. The main
items included talking on the mobile phone,
reading or writing text messages, speaking with
another person while crossing the street, using
sedatives or sleep medications at the time of
event and at the control period. Furthermore, we
gathered data regarding location of injury, date
and time of injury.
The project was approved by the ethics
committee of Tehran University of Medical
Sciences and the voluntary participation of
subjects and the confidentiality of patient
information were considered throughout the study.
The questionnaires were filled in anonymously
and coded to analyze the data.
According to the pilot's study on 22 injured
pedestrians, a sample size of 343 was calculated
based on the formula for case cross over
studies(McEvoy et al 2005, jinhuizhao et al.
2014).
Data analysis
Given that each person served as his or her
own control, the tests related to matched data was
used
(McNemar,
Conditional
Regression).
Descriptive statistics were reported in SPSS

software version 21.0, using the frequency,
percentage, standard deviation, and normal
distribution of the data.
RESULTS
1. Descriptive Statistics
The mean and standard deviation of the age
of the participants were 36.64 ±16.31 years.
Participants in this study consist of 67 women
(19.5%) and 276 men (80.5%).
Moreover,
the
highest
number
and
percentage of the location of road accidents
belonged to the streets with 229 accidents
(79.5%). Moreover, the major proportion of
crashes occurred in the streets (79.5%)
Frequency distribution of crash time (Table 1)
depicted that the highest frequency of crash time
were from 12-16 hours with 101 accidents
(29.4%).
Table 1: Frequency distribution of crash time
Crash time
8-12
12-16
16-20
20-24
24-4
4-8
Total

Frequency
81
101
67
67
20
7
343

Percent
23.62
29.45
19.53
19.53
5.83
2.04
100

2. Inferential statistics
2.1. The relationship of talking on a cell phone
with the event of an accident
Table 2 demonstrated the frequency
distribution of talking on mobile phone in the three
days before and at time of crash.
Table 2: Frequency of talking on a mobile
phone over the past three days and during an
accident
Response
Yes

Talking
on a
mobile
phone
at the
crash
time
over the
past
three
days

No

Total

Talking on a mobile phone
at the time of crash
Yes
No
Total
7
14
7(2.0)
(2.0)
(4.1)
9
329
320(93.3)
(2.6)
(95.9)

16
(4.7)

327(95.3)

343
(100)

McNemar Test p-value: 0.80
p-value<0.001: Conditional regression
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Nine subjects (2.6%) talked with the phone at
the time of the accident, but they stated that did
not speak with the mobile phone during the three
days prior to the accident (at the same time with
the accident). Seven (0.2%) of the respondents
did not speak with the cellphone at the time of the
accident, however, they had spoken with the
mobile phone at the same time with the accident
during the three days before. The odds ratio of the
accident as a result of talking mobile phones has
been calculated to be 1.29, (95%CIOR:0.47-3.64),
which revealed no significant correlation between
talking on a cell phone and accident occurrence.
2.2 The association between listening to music
and the pedestrian injury
Table 3 shows the frequency distribution of
listening to music within three days before and
within the crash period. Twelve respondents
(3.5%) who listened to music during the accident
did not listen to music during the past three days
(at the same time with the accident); However,
seven (0.2%) subjects who did not listen to music
during the accident, while they listened to music
during the three days before at the same time with
the accident. The odds ratio of the accident as a
result of listening to music was equal to 1.71; 95%
CI :(0.67-4.63) , which were not significantly
related to the accident occurrence.

Table 3: Frequency distribution of listening to
music within three days before and during an
accident
Listening to music
within
three days during an
accident
Response
Yes
No
Total
3
7
Listening
Yes
10(2.9)
(0.9)
(2.0)
to music
within
12
321
No
333(97.1)
three days
(3.5)
(93.6)
before
15
328
Total
343(100)
(4.4)
(95.6)
McNemar Test p-value: 0.36
Conditional regression: p-value<0.001

2.3 Effect of reading or sending text messages
in an accident
The odds ratio of the accident was determined
to be OR = 0.33 for reading or texting and 95% CI
for this odds ratio was between 0.09-1, which
exhibited statistically no significant correlation
between sending or reading SMS and accident
occurrence(Table 4).
2.4 The relationship between talking to
someone else on an accident
Our findings indicated that talking to another
person was not significantly associated with road
traffic accidents (OR= 1.33). Notice that 95% CI
goes from 0.68 up to2.66

Table 4: Frequency of reading or sending text over the past three days and at the time of the
accident
reading or sending text
messages
at the time of the accident
Respon
Yes
No
Total
se
Reading or
sending text
over the past
three days

Yes

2(0.6)

12(3.5)

14(4.1)

No

4(1.2)

325(94.
8)

329(95.
9)

Total

6(1.7)

337(98.
3)

343(10
0)

McNemar Test :p-value 0.08
Conditional regression p-value: 0.057
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Table 5: Frequency distribution of speaking with another person within three days before event
and at the accident time
Speaking with another person
at the accident time
No

Reponses

Yes

Yes
No

23(6.7)
20(5.8)

15(4.4)
285(83.1)

38(11.1)
305(88.9)

Total

43(12.5)

300(87.5)

343(100)

Speaking with another
person within three days
before event

Total

McNemar Test p-value:0.50
Conditional regression: p-value<0.001

Table 6: Frequency distribution of eating or drinking over the past three days and at the time of
the accident

Eating or drinking
over the past three
days

Eating or drinking at the
time of the accident
No
Total
3(0.9)
3(0.9)

Response
Yes

Yes
0(0.0)

No

3(0.9)

337(98.3)

305(88.9)

Total

3(0.9)

340(99.1)

343(100)

McNemar Test p-value:0.68
Conditional regression: p-value:1.00

Table 7: Frequency of smoking over the past three days and at the time of the accident

Smoking over
the past three days

Smoking at the time of the accident
No
Total

Response

Yes

Yes

9(2.6)

3(0.9)

12(3.5)

No

9(2.6)

322(93.9)

331(96.5)

Total

18(5.2)

325(94.8)

343(100)

McNemar Test p-value: 0.15
Conditional regression: p-value: 0.099

Table 8: Frequency of sleep medications over the past three days and at the time of the accident
Sleep medications at the time of the accident
Sleep medications
over the pas
t three days

Response
Yes
No

Yes
2(0.6)
1(0.3)

No
6(1.7)
334(97.4)

Total
8(2.3)
335(97.7)

Total

3(0.9)

340(99.1)

343(100)

McNemar Test p-value:0.13
Conditional regression: p-value: 0.097

2.5. Impact of eating or drinking on an
accident
Based on the data presented in Table 6,
eating or drinking was not associated with an

accident occurrence (OR: 1.00, 95% CI :0.175.82).
2.6. The impact of smoking on a crash incident
As shown in Table 7, smoking did not show a
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significant relationship with the accident
occurrence (OR: 3, 95% CI: 0.85-13.74).
2.7. The effect of taking sleep medications on
an accident
Based on the data presented in Table 8, the
use of sleep medications was not significantly
correlated with accidental incidence. The OR was
determined as 0.17 (95% CI 0.007-1.13).

DISCUSSION
According to the WHO (2013), more than a
fifth of people who lose their lives in a car accident
all over the world are pedestrians (Marouf et al.).
Millions of people are injured as a result of road
accidents, and some have permanent disabilities
that create irreparable mental and economic
effects for themselves and their families. The
deaths and injuries of pedestrians are often
avoidable and their safety can be improved by
various measures. Securing safe roads can play
an important role in preventing these accidents
and anticipates that not only road accidents would
not have occurred for pedestrians, but also such
incidents would not have occurred for any users of
the road, because accidents are predictable and
preventable. Protecting pedestrians and improving
the safety of pedestrians requires knowledge
about the nature of the factors involved in the
accident of pedestrians. Therefore, this study
aims at investigating the effective factors in
distraction of pedestrians injured in the accident,
where were referred to the emergency department
of the hospital for treatment. The average age of
pedestrians in this study was 36.64 years and the
age range was 4 to 86 years old.
The most common age of pedestrians has
been 23 years old. This finding is consistent with
the study by Sologberu et al. 2006 and
colleagues, in which the most common age of
injured pedestrians has been reported to be 20 to
30 years but in a study by Bungum et al. 2005 the
highest percentage of injured pedestrians
occurred in the second decade of life.
In
comparison with older age group, high frequency
mobile phone use by pedestrians under 30 years
old may result in failing to interrupt while crossing
the street, where a increased exposure to mobile
phone can increasingly affect intentions to cross
the road while distracted (Lennon et al. 2017).
It has been previously found that pedestrian
injuries were markedly higher in male mobile
phone users for subjects under 31 years old. The
use of mobile phone while crossing the road may

pose pedestrians at risk of crashes, injury or
death (Nasar et al. 2013).
Regarding to the gender distribution, injured
pedestrians in the current study were 67 women
and 276 male, representing 19.5% and 80.5% of
the population, respectively. This finding was also
observed in a study by Bungum et al. 2005.
A retrospective case series indicated that
injuries associated with mobile-phone use were
highly increased among male pedestrians wearing
headphones (68%) and individuals under 30 years
old (67%).
Moreover,
aforementioned
study
demonstrated that 74% of cases used
headphones at the time of the crash, and 89% of
these cases observed in urban areas. Perhaps
the higher percentage of injured pedestrians in
man than woman could be attributed to the
presence of more men in out-of-home activities
and their adventures in the community
(Lichenstein et al. 2012). Contrary, a study
conducted by Smith et al. (Smith et al. 2013)
revealed that the higher percentage of injured
pedestrians were female (68%) and individuals
under 40 years old or younger (54%).
Furthermore, they depicted that a fall (72%) be
the primary mechanism of ambulatory cell phone
injuries.
The highest percentage of accident location
in this study was related to street (79.5%) and the
lowest rate was found to be associated with park
and road with frequency of 3%. In a study by
Bungum et al. 2005 crossing the street has been
the main cause of pedestrian accident (29%). In
this study, the highest frequency of crash times
was determined between12 and 16 pm with 101
accidents (29.4%). Based on the data obtained
from the study of the factors affecting the severity
of suburban crashes, the highest accidents
occurred between 16 and 20 pm (27.1%) and then
between 12 and 16 pm (17.4%) in the year
2011(Mahpour et al. 2014)The results of the
present study revealed no significant relationship
between mobile phone use and accident
occurrence. Furthermore, there was no significant
relationship between listening to music and
accident occurrence.
Contrary to our study, the direct impact of
mobile phone use on the incidence of pedestrian
accidents has been reported in studies (Marouf et
al.) In a study by Nasar et al. (Nasar et al. 2013),it
was found that mobile users crossed unsafely into
oncoming traffic as compared to i-pod users, and
pedestrians with neither one at three crosswalks.
In addition, for pedestrians as with drivers,
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cognitive distraction could lead to increased
unsafe behavior and risk of accidents (Nasar et al.
2008).
Preadolescent children are highly distracted
while talking on the cell phone, where less likely to
pay attention to traffic are compared with older,
less oppositional children and more attentive
children (Stavrinos et al.2009)
It has been reported that young adults do not
particularly change their texting and walking
performance in high-distraction environments,
indicating growing concerns about the use of
mobile phones (Plummera et al. 2015).
In a study by Schwebel et al. 2012
participants distracted by music or texting were
found to be more likely to expose vehicles when
comparing with those who were not distracted.
Based on the findings of a previous study,
technological and social distractions can increase
crossing times in comparison with listening to
music, using a handheld phone, and mobile
phone use, where text messaging is correlated
with the highest risk of accidents. Basch et al.
2015 have shown that using headphone is the
most common cause of distraction among
pedestrians. However, the accident did not show
a significant association with texting or reading
SMS in our study.
Banducci et al. 2016 have shown that texting,
like mobile phone use, is unsafe for streetcrossing. If a person often completes the texting
task before initiating crossing, they were more
likely to have a safer street-crossing performance.
Future research should also performed a
comprehensive study in different age groups,
where older age group may be at greater risk of
such behavioral deviations.
It is necessary to provide better and more
comprehensive
information
on
pedestrian
accidents to determine whether the use of
electronic devices among pedestrians increases
the risk of accidents, where observational
information and more studies can help in this
regard (Judith Mwakalonge et al.2015 ).
Based on the findings presented in our study,
talking, while walking significantly did not affect
accident occurrence in pedestrians, leading to a
greater risk for accidents, which is not in
agreement with finding of Bungum et al. 2005
Contrary to what is indicated by Bungum et al.
2005, drinking or eating while walking did not
significantly affect accident occurrence in the
present
study.
They
defined
distracted
pedestrians as those talking or smoking, while

crossing the road may pose them at risk of
accident. However, our findings showed that the
accident was not significantly related to smoking.
Our findings should be interpreted in light of
the limitations. The main limitation was reliance of
subjective information on the distractd behavior at
the time of event and the control period.
On the other hand, the study sample size was
calculated based on a pilot study, but the
dispersion between men and women did not seem
to be sufficiently adequate.
An observational-based studies has been
reported that men pedestrians listening to music
devices, exhibited more looking behavior, when
comparing with those not listening to music
devices, whereas, women there was no significant
difference among women in these two situations
(Walker et al. 2012). Perhaps gender can also be
important for more accurate interpretation.
However, further studies are required to
clarify the role of pedestrian behavioral factors in
road traffic accidents while passing the street.
The performance of similar studies in other cities
and traffic conditions in our society may clarify
patterns of reported and observed behaviors,
where they can help urban planners in better
design of pedestrian facilities and alerting public
about of distracted walking. In this regard,
experimental-based and observational-based
studies can be effective to determine safety
impact of distracted walking on pedestrians. It is
suggested that further research be done on
pedestrian injuries in other subjects with higher
sample sizes, as well as in terms of occupation,
education, alcohol and drug use, and the type of
accident vehicle.
Overall, the influence of distraction type
among pedestrians while crossing the road was
evaluated along with the related risk of accident
incidents. Our study demonstrated that distraction
type (Human factors: talking on a mobile phone,
listening to music, speaking with another walker)
cannot statistically influence the distraction
perception and crossing the street .
CONCLUSION
Reducing the exposure of pedestrians to
vehicle traffic in the main streets and awareness
of the risks of pedestrian distraction, should be
considered.
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