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Abstract  
Elderly pedestrians are among the most vulnerable groups in terms of traffic-related 
injuries. This study aimed to investigate traffic behaviour and its determinants among 
elderly pedestrians in Iran. This cross-sectional study examined the traffic behaviour of 
600 elderly pedestrians in Zanjan, Northwestern Iran. The participants were selected using 
the multistage random sampling method. Pedestrians’ traffic behaviour, socioeconomic 
status (SES), and cognitive function were assessed using the Pedestrian Behaviour 
Questionnaire (PBQ), SES questionnaire, and Abbreviated Mental Test score (AMTS), 
respectively. Multiple linear regression was used to investigate the association of total 
score of pedestrian traffic behaviour with socioeconomic and cognitive status while 
adjusting for potential confounding roles of demographic variables. More than 90 percent 
of elderly pedestrians showed unsafe traffic behaviour. This included traffic violations and 
failure to adhere to traffic rules. Almost half the elders were aggressive and distracted 
when walking and crossing the street. A higher total score of PBQ was associated with 
a higher cognitive status, higher SES, higher levels of education, and walking more than 
1 hour a day. The majority of the elders showed unsafe traffic behaviour and elderly 
pedestrians with high SES and normal cognitive function were more likely to exhibit safe 
behaviour than those with low SES and cognitive dysfunction. Interventions are needed to 
improve the traffic behaviour of elderly pedestrians especially those with low SES levels. 

Introduction  

According to the World Health Organization (WHO), the 
mortality caused by crashes resulting in road traffic injury 
(RTI) increased from about 999,000 in 1990 to more than 1 
million in 2002 globally, and it was projected to reach 2 mil
lion a year by 2020 (Lord et al., 2018). In Iran, according to a 
national study, RTIs accounted for 2.5 percent of traffic in
juries and RTIs were the leading cause of number of years of 
life lost due to premature death (Moradi & Rahmani, 2014). 

Elderly people are among the most vulnerable groups 
in terms of RTIs, particularly when involved in a crash as 
a pedestrian (Homayoun Sadeghi-Bazargani et al., 2018). 
Increases in life expectancy worldwide have led to a rise 
in the number of elderly per 100,000 population and is 
expected to triple by 2025 in many developing countries 

(Mosenthal et al., 2004; World Health Organization, 2009, 
2018). Research has shown that in general, elderly pedestri
ans have a greater risk of traffic-related injuries compared 
to other road users due to deterioration of physical and 
cognitive abilities (Naghavi et al., 2009; Nantulya & Reich, 
2002). One study conducted in 49 countries showed that 
functional and cognitive impairment were prevalent among 
the elderly, especially in low-income countries (Lino et al., 
2019). Another study confirmed that cognitive impairment 
exposed elders to various types of injuries, including RTIs 
(Meilianingsih & Husni, 2019). Research also pointed to a 
correlation between the traffic behaviour of elders and their 
perceptual abilities (Lord et al., 2018). For example, elders 
who could estimate the road crossing distance accurately 
were less likely to be exposed to traffic injuries than those 
who were unable to estimate this distance (Shi et al., 2020). 
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Age-related declines in cognitive ability in the elderly af
fect a range of brain functions, including attention, mem
ory, vision, reaction times, perception, judgment, reason
ing and problem-solving (Papi et al., 2021). Due to 
decreased cognitive and perceptual functions, elders may 
find activities that require quick and accurate responses, 
such as crossing busy roads, a difficult task (Kim & Ul
farsson, 2018; Lord et al., 2018). Previous studies demon
strated a link between decreased cognitive ability and so
cioeconomic status (SES) among the elderly (Danielewicz et 
al., 2016; Shahar et al., 2019; Steptoe & Zaninotto, 2020). 
Elderly people with low SES were found to have poor cog
nitive function due to a low level of education, which was 
often accompanied by poor nutritional status and conse
quently mental health problems (Cadar et al., 2018; Shahar 
et al., 2019). 

There is an association between age-related issues and 
a high incidence of RTIs among the elderly. Various studies 
have indicated that unsafe behaviour by pedestrians in
creases the risk of collisions. Unsafe behaviours include 
pedestrians following other pedestrians blindly across the 
street instead of checking that it is safe to cross (Lino et al., 
2019; Meilianingsih & Husni, 2019; Naghavi et al., 2009), 
using cell phones while crossing (Shi et al., 2020), or plac
ing themselves in drivers’ blind spots so that drivers are un
able to see them (Cadar et al., 2018; Shahar et al., 2019). To 
the best of our knowledge, the behaviour of elderly pedes
trians in Iran, which has the second highest mortality rate 
due to RTIs, has not been investigated before. Therefore, 
the present study was conducted to address this gap. The 
study investigated the association of elder people’s total 
score as pedestrians among motor vehicle traffic with their 
socioeconomic and cognitive status while adjusting for po
tential confounding demographic factors (e.g., age, gender, 
marital status, educational level, etc.). 

Methods  

This was a descriptive, cross-sectional study among adult 
pedestrians in three districts in Iran. The study was con
ducted from February to August 2019. This project received 
ethical approval from the Ethics Committee of Tabriz Uni
versity of Medical Sciences. 

Setting and recruitment strategy     

Zanjan city is located in Northwestern Iran and has three 
districts and 18 health centres. Since information about 
Iranian households is retained by health centres, samples 
were selected from health centres. 

Subjects were selected using a multistage sampling 
method. First, each of the three districts was considered a 
cluster. According to the number of centres in each cluster, 
health centres were selected by stratified random sampling 
(four health centres from cluster 1, three health centres 
from cluster 2, and four health centres from cluster 3). In
dividuals older than 60 years were randomly selected from 
each centre and entered into the study. Thus, the study 
population was representative of the general population. 

Participants  

The sample size was estimated to be 600 subjects based 
on the similar studies (Jalilian et al., 2015). The inclusion 
criteria were as follows: aged 60 years or older, is able to 
walk without assistance, and being a resident of Zanjan 
City. The exclusion criteria were: a history of severe mental 
illness, depression, Alzheimer’s disease, dementia, muscu
loskeletal disorders, neurological deficits, Parkinson’s dis
ease, paralysis, acute heart failure (e.g., acute myocardial 
infarctions), uncontrolled hypertension, severe hearing 
loss, and severe visual impairment. 

Measures  

Data were collected using the Pedestrian Behaviour Ques
tionnaire (PBQ), SES questionnaire, and Abbreviated Men
tal Test score (AMTS). Demographic data were also col
lected by a separate questionnaire. 

Pedestrian Behaviour Questionnaire (PBQ)     

The PBQ developed by the Traffic Injury Prevention Re
search Centre has 29 items. The validity and reliability of 
PBQ have been confirmed previously (Bazargan et al., 
2020). This questionnaire evaluates pedestrian behaviour 
in five domains: violations, distraction, adherence to road 
rules, aggressive behaviours, and positive behaviours on a 
5-point Likert scale (1= never, 2= rarely, 3= sometimes, 4= 
often, and 5= always) (Table 1). In the aggressive behaviour, 
violation, and distraction domains, the items were recoded 
and reverse scored. The total score of the PBQ was obtained 
by summing the scores of each domain, with a higher score 
in each domain indicative of safer behaviour. 

Abbreviated Mental Test score (AMTS)      

The 10-item AMTS was used to assess the cognitive status 
of the elderly. The psychometric properties of this ques
tionnaire have been evaluated (Bakhtiyari et al., 2014). 
Scores: <6 major cognitive impairment; 6-8 mild cognitive 
impairment, and, >8 no cognitive impairment (Bakhtiyari et 
al., 2014). 

Socioeconomic status questionnaire    

The participants’ SES was assessed using a 6-item SES 
questionnaire. The validity and reliability of the question
naire have been confirmed (Sadeghi et al., 2015). The SES 
questionnaire included the following items: 1) the occupa
tion of the head of the household (main source of income), 
2) the level of education of the head of the household, 3) 
total monthly income of the household, 4) net worth of the 
family home, 5) net worth of the family car, 6) and the ra
tio of health expenditure to total household expenditure. 
Scores: <11.97 low SES; 11.98-16.96 moderate SES, and; 
>16.97 high SES (H. Sadeghi-Bazargani et al., 2015). 
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Table 1. Pedestrian Behaviour Questionnaire (PBQ) domains and example statements         

Domain Number of 
statements 

Example statement 

Adherence to 
road rules 

7 When I want to cross the street, I wait for the cars to stop completely and the traffic light to 
turn green for pedestrians, then I start to cross 

Violations 10 I follow other people who cross the street in an unsafe manner in dangerous situations 

Positive 
behaviour 

6 I walk on the right side of the sidewalk, so not to bother oncoming pedestrians 

Distraction 4 I cross the street while talking on my cell phone or listening to music on my Bluetooth 
headset 

Aggressive 
behaviour 

2 I get angry with other road users (pedestrians, drivers, cyclists, etc.) and insult them 

Data analysis   

Data were analysed using Stata version 16 statistical soft
ware package. Mean and standard deviation were used to 
describe quantitative data, and frequency and percentage 
were used to describe qualitative data. Before the analyses, 
the normality of the data was confirmed by the Shapiro-
Wilk test. An analysis of variance was employed to assess 
the association of various traffic behaviours with SES and 
cognitive status. In this study, total score of PBQ was con
sidered as the dependent variable. Participant characteris
tics (i.e. socio economic and cognitive status, age, gender, 
educational level, marital status, walking minutes/day, and 
transportation status) were regarded as independent vari
ables. Multiple linear regression was used to investigate 
the relationship between independent and dependent vari
ables. In this study, p-value of lower than 0.05 was consid
ered significant for all tests. 

Results  

Participants were equally divided by gender (female: 50%; 
male: 50%). Regarding their age, 488 (81.3%) of them were 
60-74 years old, and 112 (18.7%) were 75 years old and 
above. The majority of participants were married (77.5%), 
with limited education (illiterate: 36.2%; primary educa
tion: 36.5%). Most of the participants walked less than half 
an hour a day (32.3%), and one third were current drivers 
(33%). 

Self-reported behaviour as pedestrians showed only 7 
percent of the participants were safe. More than 90 percent 
of participants reported engaging in traffic violations and 
failing to adhere to road rules. A third (33.5%) reported 
aggressive behaviour and being easily distracted. Among 
the pedestrian behaviour domains, the highest and lowest 
scores were obtained in the “no aggressive behaviour” and 
“adherence to traffic rules” domains, respectively (Table 2). 

More than half the elders in the study population had 
low SES. The majority of the participants (63%) had no im
pairment of cognitive function. Those with higher SES ob
tained significantly higher scores in all the domains of the 
PBQ except Distraction than those with lower SES (Table 
3). Lower SES scores were associated with unsafe pedestrian 
behaviour while a higher SES was associated with improved 

pedestrian behaviour, except in the Distraction domain. 
Participants who had no cognitive impairment exhibited 
the safest behaviour in all the domains of the PBQ, except 
Distraction. 

Participants who were male, married, or had academic 
education revealed the safest pedestrian behaviour. The 
distance walked daily played a role in pedestrian behaviour, 
with longer daily walking distances associated with safer 
behaviour. Elders who did not drive and walked instead, be
haved more safely than those who used cars (driver or pas
senger) or other means of transportation (Table 4). 

Table 5 reports the association of PBQ total score with 
cognitive function, socio economic status, and demo
graphic variables. The results of multiple linear regression 
analyses have shown that the total score of PBQ among el
ders with no cognitive impairment was 3.85 points higher 
than elders with major cognitive impairment (P=0.007, β= 
3.85). Elders with high SES behaved more safely than those 
with medium SES (P=0.008, β= 2.66). Having an academic 
education compared to elementary education, increased 
the score of PBQ among elderly by 4.67 points (P= 0.005, 
β= 4.67). Elders who walked for more hours per day exhib
ited safer behaviour compared to those who walked fewer 
hours per day. For instance, elders who walked more than 2 
hours a day behaved 5.11 times more safely than those who 
walked less than half an hour a day (P<0.001, β= 5.11). The 
PBQ score of elders who generally used bicycles or motorcy
cles was 5.87 points lower than the PBQ score of those who 
usually used their own car for transportation, controlling 
for the effect of other variables. In other words, cyclists and 
motorcyclists behaved more dangerously than those who 
used only cars, walked or used other means of transporta
tion. Additionally, PBQ score had no significant relation
ship with gender, age or marital status (Table 5). 

Discussion  

This study investigated the potential roles of SES and cog
nitive status in the behaviour of elderly pedestrians. The 
results of the present study showed that more than 90 per
cent of the elders behaved in an unsafe manner. Unsafe be
haviours are defined as engaging in traffic violations and 
not adhering to road rules. The highest scores were ob
tained for the “no aggressive behaviour” domain, and the 

The Role of Socioeconomic and Cognitive Status in Determining Traffic Behaviour of Elderly Pedestrians in…

Journal of Road Safety 42



Table 2. Scores of Pedestrian Behaviour Questionnaire (PBQ) and its domains among elderly pedestrians (n=600)              

Domains Score 
range 

Mean 
(SD) 

Poor 
range 

Moderate 
range 

Good 
range 

Poor 
N (%) 

Moderate 
N (%) 

Good 
N (%) 

Adherence to 
road rules 

12-32 22.66 
(3.76) 

≥18 19-28 ≤29 75 
(12.5) 

483 
(80.5) 

42 (7) 

Violationa 26-50 39.23 
(4.28) 

≥32 32-45 ≤46 33 
(5.5) 

527 
(87.8) 

40 
(6.7) 

Positive 
behaviour 

11-30 22.01 
(18.4) 

≥17 18-24 ≤ 25 95 
(15.8) 

332 
(55.3) 

173 
(28.8) 

Distractiona 7-20 17.92 
(2.63) 

≤13 14-18 ≤19 50 
(8.3) 

209 
(34.8) 

341 
(56.8) 

Aggressive 
behavioura 

2-10 8.81 
(1.49) 

≥6 7-9 ≥9 56 
(9.3) 

145 
(24.2) 

399 
(66.5) 

Total PBQ 81-141 110.64 
(9.90) 

≥95 96-124 ≤125 39 
(6.5) 

520 
(86.7) 

41 
(6.8) 

a Items are reverse scored, so that the total score could be calculated. Higher scores indicate more safe pedestrian behaviours. 

lowest scores were obtained for the “adherence to road 
rules” domain compared to those obtained for the other do
mains. About a third of the participants exhibited aggres
sive behaviours and 43 percent reported distracted behav
iours. Other studies also showed that pedestrians exhibited 
lower aggressive behaviour and higher positive behaviour 
than other domains of PBQ (Deb et al., 2017; Granié et al., 
2013; Harisinghani et al., 2004). 

A study conducted in six high, middle, and low-income 
countries indicated that the lowest and highest violation 
scores were observed in China and Bangladesh, respectively 
(McIlroy et al., 2019). The lowest aggressive behaviour 
scores were reported in Vietnam and highest aggressive be
haviours were reported in Kenya. In the same study, the 
lowest and highest lapse scores were found in Thailand and 
Bangladesh, respectively. These findings indicate that the 
behaviour domains vary in different countries. This might 
be attributed to the culture, built environment, and in
frastructure of different geographical locations. The same 
study found that people were more likely to show safe 
pedestrian behaviour in countries, such as the United King
dom, that offer pedestrian safety training courses and have 
particular agencies in charge of roads, sidewalks, and 
pedestrian crossings (McIlroy et al., 2019). Therefore, as 
suggested previously (Aghdam et al., 2020), pedestrian 
safety training courses targeting the elderly population 
may have a promising role in increasing safe pedestrian be
haviour in Iran. The findings in this study show the major
ity of elders reported unsafe pedestrian behaviour. There
fore, developing community public health programs to 
increase knowledge about the importance of safe traffic be
haviours among older people is required. 

Moreover, improvement is needed in the quality of 
pedestrian sidewalks to support elderly pedestrians. Given 
that the physical environment plays an important role in 
pedestrian behaviour, developing crosswalks especially for 
those with special needs, such as the elderly or disabled 
individuals, can facilitate safer behaviours including safe 
crossing behaviour (McIlroy et al., 2019). However, it is im
portant to note that in general, behavioural change may 
be difficult in older ages. Therefore, training programs on 

safe traffic behaviour should start in younger ages and pre
sented to all ages to stabilise the desired behaviour in old 
age and reduce the risk of RTIs in the elderly in the longer 
term (Aghdam et al., 2020). 

In the present study, the cognitive function analysis 
showed that 37 percent of the elderly had mild to major 
cognitive impairment. The prevalence of cognitive impair
ment among the elderly population was reported to vary 
from 5-36% in different countries (Chen & Cao, 2019; 
Danielewicz et al., 2016; Khanna & Metgud, 2020; Papi & 
Cheraghi, 2021). These differences may be explained by the 
use of different measurement tools. In the present study, 
elders without cognitive impairment had high scores in all 
the domains of the PBQ except Distraction. Previous stud
ies demonstrated that elders without cognitive impairment 
performed better on the PBQ than elders with cognitive im
pairment (Eggenberger et al., 2017; Tournier et al., 2016). 
Based on the literature, it can be concluded that impaired 
cognitive function adversely affects pedestrian behaviour 
by making it difficult for elders to estimate distance and 
crossing times. However, it is a limitation of this study 
that the ability of the participants in estimating the dis
tance and crossing time was not measured. Therefore, it 
is suggested that activities should be taken before old age 
to maintain and improve cognitive function and quality of 
life. Various activities such as group reminiscence (Ghan
barpanah et al., 2014) and memory rehabilitation (Zare & 
Siahjani, 2018) have shown to improve the cognitive func
tion and could be beneficial for increasing safe pedestrian 
behaviour among older adults. 

Previous studies found a correlation between cognitive 
function and SES (Danielewicz et al., 2016; Mani et al., 
2013; Marden et al., 2017), similar to results of this study. 
Thus, high SES might be associated with improved cogni
tive status, which, in turn, enhances safe pedestrian behav
iour among the elderly. The results of the present study 
showed that elders with higher SES had safer pedestrian be
haviour than those who had low and middle SES. Access to 
information and programs provided at a population level 
(e.g. government training) may contribute to the safe be
haviour. 
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Table 3. Scores of Pedestrian Behaviour Questionnaire (PBQ) and its domains by SES and cognitive function among elderly pedestrians (n=600)                   

Variables 

N (%) Adherence to road rules 
Mean (SD) 

Violationa 

Mean (SD) 
Positive behaviour 

Mean (SD) 
Distractiona 

Mean (SD) 
Aggressive 
behavioura 

Mean (SD) 

Total PBQ score 
(SD) 

SES High 48 (8.0) 23.93 (4.31) 41.56 (4.89) 23.65 (4.29) 17.70 (2.75) 9.37 (1.21) 116.23 (12.56) 

Middle 250 (41.7) 22.87 (3.79) 39.64 (3.91) 22.23 (4.33) 17.74 (2.63) 8.91 (1.53) 111.40 (9.96) 

Low 302 (50.3) 22.28 (3.60) 38.53 (4.31) 21.57 (3.96) 18.12 (2.62) 8.63 (1.48) 109.14 (8.98) 

F-Value 4.74 12.76 5.77 1.6 6.27 12.31 

P-valueb 0.009 0.000 0.003 0.203 0.002 0.000 

Cognitive function No impairment 378 (63.0) 23.07 (3.82) 40.00 (4.11) 22.34 (4.21) 18.02 (2.53) 8.99 (1.46) 112.42 (9.65) 

Mild impairment 157 (26.2) 22.03 (3.34) 37.85 (4.36) 21.67 (4.05) 17.85 (2.76) 8.52 (1.44) 107.94 (9.51) 

Major impairment 65 (10.8) 21.78 (4.12) 38.15 (4.05) 20.89 (4.12) 17.60 (2.89) 8.41 (1.66) 106.84 (9.86) 

F-Value 6.31 17.01 4.04 0.77 8.08 17.6 

P-valueb 0.002 0.000 0.018 0.462 0.000 0.000 

a Items are reverse scored, so that the total score could be calculated. Higher scores indicate more safe pedestrian behaviours, b Analysis of variance (ANOVA) 
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Table 4. Scores of Pedestrian Behaviour Questionnaire (PBQ) and its domains by demographic variables among elderly pedestrians (n=600)                 

Demographic variables 

N (%) Adherence to road 
rules 

Mean (SD) 

Violationa 

Mean (SD) 
Positive 

behaviour 
Mean (SD) 

Distractiona 

Mean (SD) 
Aggressive 
Behavioura 

Mean (SD) 

Total PBQ 
score 
(SD) 

Gender Male 300 (50) 22.98 (3.60) 39.47 
(4.28) 

22.16 (4.10) 17.91 (2.59) 8.91 (1.48) 111 (9.37) 

Female 300 (50) 22.33 (3.89) 39.00 
(4.28) 

21.86 (4.27) 17.94 (2.68) 8.71 (1.50) 109.86 (10.35) 

t-value 2.11 1.32 0.86 -0.14 1.63 1.95 

P-valueb 0.035 0.185 0.391 0.889 0.102 0.052 

Marital status Single 135 
(22.5) 

21.96 (3.70) 38.62 
(4.50) 

21.59 (3.94) 17.80 (2.81) 8.79 (1.63) 108.77 (9.81) 

Married 465 
(77.5) 

22.86 (3.76) 39.41 
(4.20) 

22.13 (4.24) 17.96 (2.58) 8.81 (1.45) 111.18 (9.87) 

t-value -2.45 -1.9 1.32 -0.61 -0.15 -2.5 

P-valueb 0.014 0.058 0.188 0.546 0.878 0.013 

Education level Illiterate 217 
(36.2) 

21.81 (3.75) 38.30 
(4.15) 

21.05 (4.26) 18.27 (2.63) 8.55 (1.49) 107.98 (9.54) 

Elementary (1 to 6 
classes) 

218 
(36.3) 

22.57 (3.57) 39.08 
(4.18) 

22.28 (3.95) 17.82 (2.55) 8.78 (1.57) 110.54 (9.34) 

Secondary (7 to 12 
classes) 

114 (19) 23.55 (3.56) 40.16 
(3.70) 

22.83 (4.13) 17.90 (2.56) 9.14 (1.32) 113.58 (8.79) 

Academic 51 (8.5) 24.61 (4.05) 41.86 
(5.05) 

23.14 (4.27) 16.94 (2.95) 9.29 (1.34) 115.84 (12.26) 

F-Value 10.87 12.38 7.01 3.81 6.01 14.11 

P-valuec <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Walking minutes/ 
day 

Less than 30 194 
(32.3) 

21.30 (3.58) 39.03 
(4.11) 

21.42 (4.42) 17.38 (2.94) 8.79 (1.40) 107.92 (10.09) 

30-60 140 
(23.3) 

23.14 (3.73) 39.40 
(4.45) 

21.92 (3.75) 17.72 (2.67) 8.97 (1.31) 111.17 (8.79) 

60-120 176 
(29.3) 

22.77 (3.56) 38.92 
(4.27) 

21.98 (4.14) 18.25 (2.36) 8.72 (1.53) 110.65 (9.97) 

120 or more 90 (15) 24.61 (3.52) 40.05 
(4.31) 

23.48 (4.06) 18.76 (2.05) 8.75 (1.83) 115.67 (8.95) 

F-Value 18.80 1.64 5.24 7.14 0.79 13.57 

P-valuec <0.001 0.179 <0.001 <0.001 0.501 <0.001 
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Demographic variables 

N (%) Adherence to road 
rules 

Mean (SD) 

Violationa 

Mean (SD) 
Positive 

behaviour 
Mean (SD) 

Distractiona 

Mean (SD) 
Aggressive 
Behavioura 

Mean (SD) 

Total PBQ 
score 
(SD) 

Transportation 
Status 

Personal 182 
(0.33) 

22.82 (3.70) 39.91 
(4.46) 

22.60 (4.21) 18.14 (2.37) 9.15 (1.26) 112.64 (9.66) 

Taxi 123 
(20.5) 

21.82 (3.33) 38.85 
(3.89) 

21.00 (3.81) 17.61 (2.91) 8.79 (1.52) 108.09 (8.39) 

Public 171 
(28.5) 

22.19 (3.97) 38.81 
(4.11) 

21.65 (4.40) 17.77 (2.79) 8.70 (1.39) 109.14 (10.38) 

Bicycle or motorcycle 51 (8.5) 22.54 (3.95) 38.09 
(4.42) 

22.39 (4.56) 16.78 (2.88) 8.31 (1.67) 108.13 (10.94) 

Walking 73 (12.2) 24.80 (3.17) 39.97 
(4.46) 

22.79 (3.54) 19.06 (1.58) 8.57 (1.91) 115.21 (8.46) 

F-Value 7.02 3.62 3.12 5.54 4.21 8.48 

P-valuec <0.001 0.011 0.004 <0.001 <0.001 <0.001 

a Items are reverse scored, so that the total score could be calculated. Higher scores indicate more safe pedestrian behaviours, b Independent t-test, c Analysis of variance (ANOVA) 

The Role of Socioeconomic and Cognitive Status in Determining Traffic Behaviour of Elderly Pedestrians in Iran: A Cross-Sectional Study

Journal of Road Safety 46



Table 5. Multiple linear regression model of the association between total score of PBQ and its predictors                

Variables 

Regression Coefficient 95% Confidence Interval P- value 

Lower limit Upper limit 

Cognitive function (Major impairment) 

No impairment 3.85 1.05 6.65 0.007 

Mild impairment 1.09 -1.57 3.77 0.420 

Socioeconomic status (Medium) 

Low 0.55 -1.41 2.52 0.578 

High 2.66 -0.49 5.82 0.008 

Age 0.03 -0.75 0.14 0.533 

Gender (Male) 

Female 0.12 -1.41 1.65 0.878 

Marital status (Single) 

Married 1.39 -0.47 3.26 0.143 

Education (Elementary) 

Illiterate -0.91 -2.92 1.09 0.371 

Secondary 2.54 0.31 4.78 0.026 

Academic 4.67 1.43 7.91 0.005 

Transportation Status (Walking) 

Personal vehicle -1.84 -4.65 0.95 0.197 

Taxi -5.18 -8.26 -2.11 <0.001 

Public -3.97 -6.86 -1.08 0.007 

Bicycle or motorcycle -5.87 -9.42 -2.32 <0.001 

Walking minutes per day (Less than 30) 

30-60 3.81 1.75 5.85 <0.001 

60-120 2.65 0.71 4.59 0.008 

120 or more 5.11 2.41 7.79 <0.001 

According to previous studies, higher levels of education 
and income were among the factors that were effective in 
reducing RTIs (Kazemi et al., 2013; Ghafari Fam et al., 2014; 
Cadar et al., 2018). The SES may play both direct and indi
rect roles in traffic behaviour. In terms of indirect effects, 
someone with high SES usually has a high level of edu
cation, and higher education can indirectly affect people’s 
knowledge about the importance of healthy traffic behav
iour. In terms of the direct effects, individuals with higher 
income levels tend to reside in high quality and safer envi
ronments which reduce the risk of injury compared to indi
viduals with lower incomes. 

In the present study, the longer the people walk each 
day, the safer their pedestrian behaviour across all do
mains. In addition, the more the experience of being in a 
traffic environment, the safer the person’s traffic behaviour 
is. As mentioned above, it is more practical and beneficial 
for elderly pedestrians to be provided with a suitable and 
safe physical environment and then be encouraged to be 
active in the environment which in turn may have effect 
in preventing other age-related conditions such as social 
isolation and depression (Aghdam et al., 2015; Papi et al., 
2021). Various studies using an ecological approach have 
indicated that a suitable physical environment and observ
ing others when doing the right behaviour will encourage 

the person to do the same behaviour (Bakhtari et al., 2019). 
As RTIs are the second leading cause of death in Iran, traffic 
behaviour and its determinants need to be examined in all 
target groups, especially vulnerable groups such as the el
derly and to implement intervention programs aimed at 
improving the traffic behaviour of elderly pedestrians to re
duce RTIs. 

Strengths and limitations    

Our study has a number of strengths and limitations. One 
of its strengths is the use of Iranian PBQ to examine the be
haviour of elderly pedestrians. Another strength is the fo
cus on the effect of reduced cognitive function, one of the 
most common aging-related problems that effects pedes
trian behaviour. In addition, we examined the effects of 
SES, which may play an important role in traffic behaviour, 
simultaneously with those of cognitive function. 

On the other hand, current study has several limitations. 
This study is limited by the cross-sectional design of the 
survey, which limits the ability to predict the possible 
causality between pedestrian behaviour and different vari
ables. Also, since the questionnaire was self-reported; it 
is possible that some respondents might have misreported 
their answers due to either recall or reporting biases. We 
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also did not determine the type of road, weather (e.g., rain, 
snow, etc.), time of the day (i.e., daylight, dawn, dusk, and 
darkness), colour of clothing used by participants in a dark 
environment; and whether the behaviours reported by the 
elderly pedestrians occurred in rural areas, urban areas, or 
motorway. These are all important factors that make elderly 
people vulnerable to the crashes. However, the focus of this 
study was on the health behaviour of pedestrians and not 
on their vulnerability to injury or crashes (Bakhtari et al., 
2022). Future studies that explore the factors underpinning 
the behaviour of elderly pedestrians should take account 
locations and more details on violations. We also suggest 
that safe pedestrian behaviour training intervention pro
grams should be designed and implemented for pedestrians 
at all ages, especially among those who are more vulnera
ble (Aghdam et al., 2020). 

Conclusion  

The majority of older pedestrians in this study reported un
safe behaviour. Unsafe pedestrian behaviour was associated 
with cognitive impairment, lower SES, lower levels of edu
cation, and shorter daily walk times. Effective interventions 
targeted to elderly pedestrians should be designed and im
plemented by policymakers at the national level to improve 
the safety of pedestrians. 

Acknowledgements  

We would like to thank all the participants for their contri
bution to the present study. 

Author Contributions   

FBA and HSB wrote the first draft. MG, SHJ, NHK, and ZR 
were involved in the data collection and data analyses. KP 
and FZ restructured and rewrote the first draft. All authors 
reviewed the final version of the manuscript. 

Funding  

Tabriz University of Medical Sciences provided funding 
sources for this study. Study collaborators (FBA, FZ, MG, 
HSB, SHJ, ZR, and NHK) were all employees of Tabriz Uni
versity of Medical Sciences at the time of study conduct. 
The findings and conclusions in this paper are those of the 
authors and do not represent the views of the Tabriz Uni
versity of Medical Sciences. The funding body had no role 
in the design of the study and collection, analysis, interpre
tation of the data, writing the manuscript, and publication 
as well. 

Human Research Ethics Review     

The study protocol was approved by the Ethics Committee 
of the Tabriz University of Medical Sciences (Identifier: 
IR.TBZMED.REC.1397.785). 

Data Availability Statement    

Data used for this project are available with researcher 
ethics approval from the corresponding author. 

Conflicts of interest    

The Authors declare that there are no conflicts of interest. 

Submitted: August 31, 2023 AEDT, Accepted: January 10, 2024 
AEDT 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

The Role of Socioeconomic and Cognitive Status in Determining Traffic Behaviour of Elderly Pedestrians in…

Journal of Road Safety 48



References  

Aghdam, F. B., Ahmadzadeh, S., Hassanalizadeh, Z., 
Ebrahimi, F., Sabzmakan, L., & Javadivala, Z. (2015). 
The effect of maternal employment on the 
elementary and junior high school students’ mental 
health in Maku. Global Journal of Health Science, 7(2), 
379. https://doi.org/10.5539/gjhs.v7n2p379 

Aghdam, F. B., Sadeghi-Bazargani, H., Azami-
Aghdash, S., Esmaeili, A., Panahi, H., Khazaee-Pool, 
M., & Golestani, M. (2020). Developing a national 
road traffic safety education program in Iran. BMC 
Public Health, 20(1), 1–13. https://doi.org/10.1186/s1
2889-020-09142-1 

Bakhtiyari, F., Foroughan, M., Fakhrzadeh, H., 
Nazari, N., Najafi, B., Alizadeh, M., Arzaghi, M., 
Sharifi, F., Shoaee, S., & Mostafa, Q. (2014). 
Validation of the persian version of Abbreviated 
Mental Test (AMT) in elderly residents of Kahrizak 
charity foundation. Iranian Journal of Diabetes and 
Metabolism, 13(6), 487–494. http://ijdld.tums.ac.ir/art
icle-1-5271-en.html 

Bazargan, H. S., Haghighi, M., Heydari, S. T., Soori, 
H., Rezapour, F., Motevalian, S. A., Tabrizi, R., & 
Mohammadkhani, M. (2020). Developing and 
Validating a Measurement Tool to Self-report 
pedestrian Safety-related Behavior: The Pedestrian 
Behavior Questionnaire (PBQ). Bulletin of Emergency 
And Trauma, 8(4), 229. https://doi.org/10.30476/bea
t.2020.86488 

Cadar, D., Lassale, C., Davies, H., Llewellyn, D. J., 
Batty, G. D., & Steptoe, A. (2018). Individual and 
area-based socioeconomic factors associated with 
dementia incidence in England: evidence from a 
12-year follow-up in the English longitudinal study of 
ageing. JAMA Psychiatry, 75(7), 723. https://doi.org/1
0.1001/jamapsychiatry.2018.1012 

Chen, L., & Cao, Q. (2019). Poverty increases the risk 
of incident cognitive impairment among older adults: 
a longitudinal study in China. Aging & Mental Health, 
24(11), 1822–1827. https://doi.org/10.1080/1360786
3.2019.1663491 

Danielewicz, A. L., Wagner, K. J. P., d’Orsi, E., & 
Boing, A. F. (2016). Is cognitive decline in the elderly 
associated with contextual income? Results of a 
population-based study in southern Brazil. Cadernos 
de Saúde Pública, 32(5). https://doi.org/10.1590/010
2-311x00112715 

Deb, S., Strawderman, L., DuBien, J., Smith, B., 
Carruth, D. W., & Garrison, T. M. (2017). Evaluating 
pedestrian behavior at crosswalks: Validation of a 
pedestrian behavior questionnaire for the U.S. 
population. Accident Analysis & Prevention, 106, 
191–201. https://doi.org/10.1016/j.aap.2017.05.020 

Eggenberger, P., Tomovic, S., Münzer, T., & de Bruin, 
E. D. (2017). Older adults must hurry at pedestrian 
lights! A cross-sectional analysis of preferred and fast 
walking speed under single- and dual-task 
conditions. PLoS One, 12(7), e0182180. https://doi.or
g/10.1371/journal.pone.0182180 

Ghanbarpanah, I., Fallahi Khoshknab, M., Maddah, 
S., Mohammadi, F., & Khodaee, M. (2014). The 
Effects of the group reminiscence on cognitive status 
of mild cognitive impaired elders. IJPN, 1(4), 1–12. 

Granié, M.-A., Pannetier, M., & Guého, L. (2013). 
Developing a self-reporting method to measure 
pedestrian behaviors at all ages. Accident Analysis & 
Prevention, 50, 830–839. https://doi.org/10.1016/j.aa
p.2012.07.009 

Harisinghani, M. G., Blake, M. A., Saksena, M., Hahn, 
P. F., Gervais, D., Zalis, M., da Silva Dias Fernandes, 
L., & Mueller, P. R. (2004). Importance and effects of 
altered workplace ergonomics in modern radiology 
suites. Radiographics, 24(2), 615–627. https://doi.org/
10.1148/rg.242035089 

Jalilian, M., Mostafavi, F., Mahaki, B., Delpisheh, A., 
& Rad, G. S. (2015). An application of a theory of 
planned behaviour to determine the association 
between behavioural intentions and safe road-
crossing in college students: perspective from 
Isfahan, Iran. Iran. J Pak Med Assoc, 65(7), 742–746. 

Kazemi, R., Didehroshani, A., & Haggi Topraglo, A. 
(2013). Ratings of stressful life events and their 
relationship with symptoms of mental disorders in 
the general population of Ardabil. Euro J Exper Biol, 
3(3), 135–139. 

Khanna, A. B., & Metgud, C. S. (2020). Prevalence of 
cognitive impairment in elderly population residing 
in an urban area of Belagavi. Journal of Family 
Medicine and Primary Care, 9(6), 2699. https://doi.org/
10.4103/jfmpc.jfmpc_240_20 

Kim, S., & Ulfarsson, G. F. (2018). Traffic safety in an 
aging society: Analysis of older pedestrian crashes. 
Journal of Transportation Safety & Security, 11(3), 
323–332. https://doi.org/10.1080/19439962.2018.143
0087 

The Role of Socioeconomic and Cognitive Status in Determining Traffic Behaviour of Elderly Pedestrians in…

Journal of Road Safety 49

https://doi.org/10.5539/gjhs.v7n2p379
https://doi.org/10.1186/s12889-020-09142-1
https://doi.org/10.1186/s12889-020-09142-1
http://ijdld.tums.ac.ir/article-1-5271-en.html
http://ijdld.tums.ac.ir/article-1-5271-en.html
https://doi.org/10.30476/beat.2020.86488
https://doi.org/10.30476/beat.2020.86488
https://doi.org/10.1001/jamapsychiatry.2018.1012
https://doi.org/10.1001/jamapsychiatry.2018.1012
https://doi.org/10.1080/13607863.2019.1663491
https://doi.org/10.1080/13607863.2019.1663491
https://doi.org/10.1590/0102-311x00112715
https://doi.org/10.1590/0102-311x00112715
https://doi.org/10.1016/j.aap.2017.05.020
https://doi.org/10.1371/journal.pone.0182180
https://doi.org/10.1371/journal.pone.0182180
https://doi.org/10.1016/j.aap.2012.07.009
https://doi.org/10.1016/j.aap.2012.07.009
https://doi.org/10.1148/rg.242035089
https://doi.org/10.1148/rg.242035089
https://doi.org/10.4103/jfmpc.jfmpc_240_20
https://doi.org/10.4103/jfmpc.jfmpc_240_20
https://doi.org/10.1080/19439962.2018.1430087
https://doi.org/10.1080/19439962.2018.1430087


Lino, V. T. S., Rodrigues, N. C. P., Andrade, M. K. de 
N., Reis, I. N. de C., Lopes, L. A. E., & Atie, S. (2019). 
Association between visual problems, insufficient 
emotional support and urinary incontinence with 
disability in elderly people living in a poor district in 
Rio de Janeiro, Brazil: A six-year follow-up study. 
PloS One, 14(5), e0217456. https://doi.org/10.1371/jo
urnal.pone.0217456 

Lord, S., Cloutier, M.-S., Garnier, B., & Christoforou, 
Z. (2018). Crossing road intersections in old 
age—With or without risks? Perceptions of risk and 
crossing behaviours among the elderly. 
Transportation Research Part F: Traffic Psychology and 
Behaviour, 55, 282–296. https://doi.org/10.1016/j.trf.2
018.03.005 

Mani, A., Mullainathan, S., Shafir, E., & Zhao, J. 
(2013). Poverty impedes cognitive function. Science, 
341(6149), 976–980. https://doi.org/10.1126/scienc
e.123804 

Marden, J. R., Tchetgen Tchetgen, E. J., Kawachi, I., & 
Glymour, M. M. (2017). Contribution of 
socioeconomic status at 3 life-course periods to late-
life memory function and decline: early and late 
predictors of dementia risk. American Journal of 
Epidemiology, 186(7), 805–814. https://doi.org/10.109
3/aje/kwx155 

McIlroy, R. C., Plant, K. L., Jikyong, U., Nam, V. H., 
Bunyasi, B., Kokwaro, G. O., Wu, J., Hoque, M. S., 
Preston, J. M., & Stanton, N. A. (2019). Vulnerable 
road users in low-, middle-, and high-income 
countries: validation of a pedestrian behaviour 
questionnaire. Accident Analysis & Prevention, 131, 
80–94. https://doi.org/10.1016/j.aap.2019.05.027 

Meilianingsih, L., & Husni, A. (2019). Effects of Brain 
Stimulation in Group Activities on the Cognitive 
Function Improvement of the Elderly People in the 
Community Health Center of Bojonagara Area in 
Bandung Municipality. Open Journal of Nursing, 
09(08), 891–900. https://doi.org/10.4236/ojn.2019.98
066 

Moradi, A., & Rahmani, K. (2014). Trend of traffic 
accidents and fatalities in Iran over 20 years 
(1993-2013. Journal of Mazandaran University of 
Medical Sciences, 24(119), 223–234. http://jmums.ma
zums.ac.ir/article-1-4697-en.html 

Mosenthal, A. C., Livingston, D. H., Lavery, R. F., 
Knudson, M. M., Lee, S., Morabito, D., Manley, G. T., 
Nathens, A., Jurkovich, G., Hoyt, D. B., & Coimbra, R. 
(2004). The effect of age on functional outcome in 
mild traumatic brain injury: 6-month report of a 
prospective multicenter trial. The Journal of Trauma: 
Injury, Infection, and Critical Care, 56(5), 1042–1048. 
https://doi.org/10.1097/01.ta.0000127767.83267.33 

Naghavi, M., Abolhassani, F., Pourmalek, F., Moradi 
Lakeh, M., Jafari, N., Vaseghi, S., Mahdavi Hezaveh, 
N., & Kazemeini, H. (2009). The burden of disease 
and injury in Iran 2003. Population Health Metrics, 
7(1), 1–21. https://doi.org/10.1186/1478-7954-7-9 

Nantulya, V. M., & Reich, M. R. (2002). The neglected 
epidemic: road traffic injuries in developing 
countries. Bmj, 324(7346), 1139–1141. https://doi.or
g/10.1136/bmj.324.7346.1139 

Papi, S., & Cheraghi, M. (2021). Multiple factors 
associated with life satisfaction in older adults. 
Menopausal Review, 20(2), 65–71. https://doi.org/10.5
114/pm.2021.107025 

Papi, S., Zanjari, N., Karimi, Z., Motamedi, S. V., & 
Fadayevatan, R. (2021). The role of health-promoting 
lifestyle in predicting cognitive status of older 
clergymen. Iranian Journal of Ageing, 15(4), 472–483. 
https://doi.org/10.32598/sija.15.4.1393.3 

Sadeghi-Bazargani, H., Aboubakri, O., Asghari-
Jafarabadi, M., Alizadeh-Aghdam, M., Imani, A., 
Tabrizi, J. S., Salari-Lak, S., & Farahbakhsh, M. 
(2015). Psychometric properties of the short and 
ultra-short versions of socioeconomic status 
assessment tool for health studies in Iran (SES-Iran. 
Journal of Clinical Research & Governance, 4(2). 

Sadeghi-Bazargani, Homayoun, Samadirad, B., & 
Moslemi, F. (2018). A decade of road traffic fatalities 
among the elderly in north-West Iran. BMC Public 
Health, 18(1), 1–7. https://doi.org/10.1186/s12889-01
7-4976-2 

Shahar, S., Vanoh, D., Mat Ludin, A. F., Singh, D. K. 
A., & Hamid, T. A. (2019). Factors associated with 
poor socioeconomic status among Malaysian older 
adults: An analysis according to urban and rural 
settings. BMC Public Health, 19(S4), 1–12. https://do
i.org/10.1186/s12889-019-6866-2 

Shi, J., Wu, C., & Qian, X. (2020). The effects of 
multiple factors on elderly pedestrians’ speed 
perception and stopping distance estimation of 
approaching vehicles. Sustainability, 12(13), 5308. htt
ps://doi.org/10.3390/su12135308 

Steptoe, A., & Zaninotto, P. (2020). Lower 
socioeconomic status and the acceleration of aging: 
An outcome-wide analysis. Proceedings of the 
National Academy of Sciences, 117(26), 14911–14917. 
https://doi.org/10.1073/pnas.1915741117 

Tournier, I., Dommes, A., & Cavallo, V. (2016). 
Review of safety and mobility issues among older 
pedestrians. Accident Analysis & Prevention, 91, 
24–35. https://doi.org/10.1016/j.aap.2016.02.031 

The Role of Socioeconomic and Cognitive Status in Determining Traffic Behaviour of Elderly Pedestrians in…

Journal of Road Safety 50

https://doi.org/10.1371/journal.pone.0217456
https://doi.org/10.1371/journal.pone.0217456
https://doi.org/10.1016/j.trf.2018.03.005
https://doi.org/10.1016/j.trf.2018.03.005
https://doi.org/10.1126/science.123804
https://doi.org/10.1126/science.123804
https://doi.org/10.1093/aje/kwx155
https://doi.org/10.1093/aje/kwx155
https://doi.org/10.1016/j.aap.2019.05.027
https://doi.org/10.4236/ojn.2019.98066
https://doi.org/10.4236/ojn.2019.98066
http://jmums.mazums.ac.ir/article-1-4697-en.html
http://jmums.mazums.ac.ir/article-1-4697-en.html
https://doi.org/10.1097/01.ta.0000127767.83267.33
https://doi.org/10.1186/1478-7954-7-9
https://doi.org/10.1136/bmj.324.7346.1139
https://doi.org/10.1136/bmj.324.7346.1139
https://doi.org/10.5114/pm.2021.107025
https://doi.org/10.5114/pm.2021.107025
https://doi.org/10.32598/sija.15.4.1393.3
https://doi.org/10.1186/s12889-017-4976-2
https://doi.org/10.1186/s12889-017-4976-2
https://doi.org/10.1186/s12889-019-6866-2
https://doi.org/10.1186/s12889-019-6866-2
https://doi.org/10.3390/su12135308
https://doi.org/10.3390/su12135308
https://doi.org/10.1073/pnas.1915741117
https://doi.org/10.1016/j.aap.2016.02.031


World Health Organization. (2009). Global status 
report on road safety: time for action. ISBN. 

World Health Organization. (2018). Global status 
report on road safety 2018: Summary. 

Zare, H., & Siahjani, L. (2018). The efficacy of 
cognitive rehabilitation on mental state and memory 
function of the elderly with mild Alzheimer's. 
Advances in Cognitive Science, 20(3), 51–66. http://icss
journal.ir/article-1-795-en.html 

The Role of Socioeconomic and Cognitive Status in Determining Traffic Behaviour of Elderly Pedestrians in…

Journal of Road Safety 51

http://icssjournal.ir/article-1-795-en.html
http://icssjournal.ir/article-1-795-en.html

	Abstract
	Introduction
	Methods
	Setting and recruitment strategy
	Participants
	Measures
	Pedestrian Behaviour Questionnaire (PBQ)
	Abbreviated Mental Test score (AMTS)
	Socioeconomic status questionnaire

	Data analysis

	Results
	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	Author Contributions
	Funding
	Human Research Ethics Review
	Data Availability Statement
	Conflicts of interest

	References

