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ORIGINAL PAPER Open Access

Self-reporting traffic crashes – a systematic
literature review
Noor Azreena Kamaluddin1,2* , Camilla Sloth Andersen3, Mette Kathrine Larsen4, Katrine Rabjerg Meltofte4

and András Várhelyi1

Abstract

Purpose: A traffic safety analysis that is based on registered crashes often suffers from underreporting, which may result
in biased conclusions and lead to misguided crash-prevention strategies. Self-reporting traffic crashes is a complementary
method to obtain crash information that is often not available in official databases. By surveying studies from around the
world, this paper aims to map the current practices in the collection of data from self-reporting traffic crashes.

Method: A systematic literature search was carried out in three databases, ScienceDirect, Scopus and Transport Research
International Documentation (TRID), resulting in 134 reviewed studies.

Results: Self-reported crash studies were found to be more common in Europe, North America and Australasia, but there
are few studies in developing countries. The reviewed studies mostly focused on adult road users (i.e. legal age of
obtaining driving license and with no upper limit) and car users. Questionnaires (either paper based or online) were the
most often used method, and 1 year was the most common recall period used. Regardless of its drawbacks, the reviewed
studies showed that researchers ‘trust’ self-reports.

Conclusion: More studies should be conducted, especially targeting adolescent and young adults (age of 15–30 years) and
vulnerable road users (VRUs). Developing countries should increase their efforts when it comes to using self-reporting to
better assess the actual traffic safety situation and produce knowledge-based appropriate safety measures. Utilisation of
smartphone application to assist data collection in self-reporting study for in-depth crash analysis should be explored further.

Keywords: Traffic safety, Traffic crash, Self-reporting, Road user, Review

1 Background
Today, traffic safety work is based on registered crashes with
the goal of addressing the problems identified in crash data
analysis such as to reduce number and severity of injuries.
However, inaccurate traffic crash records may bias the results
of traffic safety analyses, consequently leading to misguided
crash-prevention strategies. A major problem concerning the
availability of accurate information about traffic crashes is
the incomplete crash records in the official statistics [1]. Re-
corded crashes involving vulnerable road users (VRUs; e.g.,
pedestrian, cyclist and motorcyclist) are underrepresented in
the official national statistics, especially those involving slight
injuries (see, e.g., [2–6]). Because, on average, road traffic

deaths worldwide involve vulnerable road users, with ap-
proximately 50% in high-income countries, 60% in
middle-income countries and 70% in low-income countries
of all registered crashes [7], complementary data about the
injury situation of these groups are of great value, giving the
opportunity to extend the scope of data available for research
and safety improvement measures.
Traffic crash cases are documented by police, and injured

or killed persons are noted by hospital registers. Both regis-
ters suffer from underreporting (see, e.g., [8–10]). Insurance
companies also collect crash data, but usually, these data are
not accessible for actors outside the company. Various fac-
tors may affect the reporting of crash events such as injury
severity, day and time of crashes, demographic characteris-
tics (e.g., age group and gender) and cost of damages (dis-
cussed in [11]). The incompleteness of traffic crash records
is a worldwide issue, both in developed countries (see, e.g.,
[3, 9]) and developing countries (see, e.g., [11, 12]), which
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has led researchers to call for complementary sources of in-
formation on road traffic crashes.
Other than being documented by the police, hospital, in-

surance companies or other records (e.g., a company rec-
ord), some unrecorded traffic crashes can be traced via
self-reports. Self-reporting is a common way to address
underreporting problems as a complementary approach to
official records (see, e.g., [13–15]). Self-reports are widely
used in research areas such as transportation research, social
science and medicine, here finding a role as a complemen-
tary approach to obtain more individual information. Since
self-reports of traffic crashes provide useful complementary
information to official reports, they are of great value, and
are increasingly used in low- and middle-income countries
[16]; it is an individual reporting system that divulges the
participant’s information not recorded in any official docu-
ments without researcher interference. The participants nor-
mally are asked to report their personal information without
any external influences. Lajunen and Özkan [17] claimed
that self-report surveys are a cost-effective and easy way to
gather large samples of data. However, Violanti and Marshall
[18] stated that self-reported crashes usually are more nu-
merous than those found in the official records because
most drivers usually report more crashes than the official
files contain [19].
Self-reporting can have many different aims depending on

the research question being investigated, but there are vari-
ous issues of importance, such as study design (e.g., type of
questionnaire/interview to be used for data collection, re-
cruitment of respondents, sample size, recall period, type of
crashes and type of road users), the reliability and validity of
the data and reporting bias (i.e., recall — possibility of over-
reporting or underreporting and social desirability). The
ways of getting information from people can vary; they may
be asked to fill out written questionnaires (either online or
paper based), participate in interviews (either face-to-face or
via telephone) or report their crash involvement via an app
on their mobile device. Also, response rates might vary de-
pending on the data collection method. Some study designs
may necessitate follow-up sessions to obtain possible add-
itional information. The target group may be some specific
group of road users, e.g., car users, bicyclists or pedestrians,
a certain age group or people with a certain illness and par-
ticipant selection may be voluntarily or random. The sample
size may vary with the purpose of the study or simply be
limited by economic considerations. The information that
people are asked to give also may vary. In some studies, only
the number of crashes in which the respondent was in-
volved may be of interest. In other studies, respondents may
be asked about possible crash contributory factors, and
some studies deal with the respondent’s recollection of the
crash details. A sensitive issue is the anonymity of the re-
spondents. If self-reports to be compared to other sources
of traffic crash records, e.g., hospital or police records, an

individual identifier is necessary to be able to match crash
events in both data sources and in this case a consent given
by the respondent is needed. Finally, but not least, the added
value of self-reporting studies in their context is of relevance.
A good insight in these issues and how they influence the
outcome of a self-reporting study is of interest for those
working with road safety analysis based on crash data.

2 Aim
The present review article aims to map the current practice
in the collection of road traffic crash data by surveying
studies where traffic crashes were reported by the involved
road users. The analysis is focused on the publications that
emphasise the methodological aspects, such as selection
and type of respondents, sample size, data collection
method and so forth. Advantages and drawbacks of the
various ways to carry out a self-reported study are discussed
and recommendations for further studies are given.
To the best of our knowledge, there is no published

literature review paper about the processes surrounding
the issue of self-reporting of traffic crashes in transpor-
tation literature.

3 Method
A systematic literature review was carried out to map the
current practice of data collection for self-reported traffic
crashes. Three databases were searched for publications:
ScienceDirect, Scopus and Transport Research International
Documentation (TRID). ScienceDirect contains research ar-
ticles from 3800 journals and more than 37,000 book titles.
Scopus is the largest abstract and citation database (i.e., jour-
nals, books and conference proceedings), and it contains
more than 22,800 serial titles and more than 150,000 books
that come from more than 5000 publishers. Both Science-
Direct and Scopus are owned by Elsevier. TRID focuses on
transportation research and contains more than 1.1 million
records worldwide (i.e., books, technical reports, conference
proceedings and journal articles) and is maintained by the
Transportation Research Board of the U.S. National
Academies. A search of these three databases is expected to
cover all relevant publications in the transport research area.

3.1 Search strategy
Combinations of three groups of keywords, strings (*) and
Boolean operators (AND/OR) were used in the search strat-
egy to retrieve the relevant publications (see Table 1). The
‘AND’ Boolean operator was used to connect keyword
groups while the ‘OR’ Boolean operator was used to connect
each keyword in the groups. All keywords were searched in
the title, abstract and keywords sections in each database.
The systematic literature review aimed to locate publica-

tions related to the self-reporting of traffic crashes. Because
the words ‘accident’ and ‘crash’ are used as synonyms for
each other in academic publications, both were used in the
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search strategy as the first keyword. The second keyword
was used to specify the method of data collection, here be-
ing self-reporting by the road users. The third keyword was
crucial for retrieving the most relevant publications in the
transport research field because the word ‘accident’ (first
keyword) also covers broad areas of research; hence, it will
return a very high number of hits, where the majority are re-
lated to other kinds of accidents (e.g., industrial accidents),
not just traffic accidents. ‘Self-reporting’ (the second key-
word) is also used in various fields of research, including
medicine and social science.
Publications written in English were included, except for

the ScienceDirect database, where no language filter tool
was available. Therefore, non-English retrieved publica-
tions from ScienceDirect were manually excluded. The
search was limited to the last 11 years (2006–October
2017). The titles and abstracts were screened according to
the following inclusion criteria:

i. The paper deals with traffic crashes/accidents.
ii. Self-reporting means that people provide information

on at least the number of crashes but perhaps also
more details, either via face-to-face interviews,
telephone interviews, questionnaire (paper or online) or
by other means.

A codebook was established to thoroughly review the pub-
lications that met the above criteria. Using a codebook helps
the reviewer extract the important themes and findings of
the studies and expedite the analysis stage. The codebook
classified information on several aspects, including publica-
tion ID, full reference, link to publication, year of publication,
language of the publication, non-inclusion criteria in the case
where a paper was not included, focus of the study (either
methodological, practical applied or both), how the data were
collected, sample size, the recruitment of the respondents,
age group of the respondents, road user type, the recall
period and interval the respondent was asked to self-report,
follow-up frequency, response rate, whether the self-reported
data were compared with crash data that were registered by
other means, the country the study was conducted in and

what the self-reported crash data were used for. Figure 1
shows a conceptual model of the issues considered in study
design, which constitute the basis of the outcomes of the
current self-reporting study. For example, the data collection
method and recruitment method that ensures the anonymity
of the respondents will influence the response rate, but it also
could increase or decrease the desirability bias.
There were 1533 hits in the selected databases (i.e., Scien-

ceDirect = 148; Scopus = 542; TRID= 843). All retrieved
publications were exported to EndNote X7.7.1 for a screen-
ing process. Two hundred and fifty-five duplicate publica-
tions were removed, resulting in 1278 to be thoroughly
screened. Three non-English publications were removed.
Two stages of the screening process were performed to re-
move irrelevant publications; the first screen was based on
the title and abstract, and the second screen was based on
the full text. At the end of the screening process, 127 publi-
cations were kept and included in the review. Three of the
publications described more than one study of self-reporting
traffic crashes, which in total gave 134 studies to be coded
and discussed (See the table in Appendix).

4 Findings
The number of publications on self-reported traffic
crashes has increased over the last 10 years, indicating
that this area is relevant and useful in the transportation
safety engineering field when it comes to assessing safety
problems or crash causation factors.

4.1 Focus of the studies
The reviewed studies could have their focus either on meth-
odological or applied/practical aspects. Of the 134 studies
reviewed, two-thirds mainly had an applied/practical focus,
getting accident data without emphasising the method used
to obtain the data. Forty-one studies focused on both the
practical/applied issues and methodological aspects of
self-reporting of traffic crashes. Five studies had a strong
methodological focus where the method was explained in
detail [20–24].
Various motivations were found to drive the studies on

self-reporting of traffic crashes, such as safety evaluation [21,
23–68], investigation of crash causation factors [22, 69–
103], determination of the number of crashes for a specific
group (e.g., novice drivers, elderly) [104–131], estimation of
underreporting [15, 20, 132–139], calculation of crash costs
[140] or other factors (e.g., to investigate the memory effect)
[141–145]. However, all studies were conducted at the very
least to understand and assess the traffic safety situation.

4.2 Studies by world regions
Self-reporting studies were mainly conducted in European,
Australasian and North American countries (see Fig. 2).
Fewer studies were conducted in Asian, African, South

Table 1 Search terms and keywords used in the literature search

First keyword Second keyword Third keyword

Accident* OR Crash* Self-report* OR Selfreport* Traffic* OR
Car* OR
Pedestrian* OR
Bus* OR
Truck* OR
Lorry* OR
Moped* OR
Scooter* OR
Motorcycle* OR
Taxi* OR
Bicyclist* OR
Vulnerable Road User*
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American and Middle Eastern countries. Three publications
compared self-reporting studies from multiple regions (i.e 7
countries) (i.e., [40, 67, 104]). Eighty-two percent of the
studies collected data from a limited area (town or region)
while 16% of the studies covered a whole nation.

4.3 Data collection
The reviewed studies used various data collection ap-
proaches (see Fig. 3). The approach can be based on
various criteria, for example, efficiency in recruiting po-
tential respondents, assessed response rate,
time-efficiency or the costs of conducting the study.
Using a questionnaire was found to be the most frequent
method used for data collection, either online or paper.
Interviews seemed to be a less popular method of data
collection. Twenty-nine of the reviewed studies con-
ducted follow-up sessions to obtain information on

possible additional crashes that might have occurred
after the preceding session (e.g., weekly, fortnightly,
monthly, every 3 or 6 months, annually) [20, 23, 24, 38,
40, 41, 45, 47, 52, 55–57, 63, 67, 77, 83, 87, 111, 116,
121, 129, 133–136, 138, 144, 145]. Interestingly, there is
one unique study used smartphone sensors to assist with
data collection [108]. Not all reviewed studies stated the
response rate of the respondents (see Appendix).
Most of the studies selected the target group of road

users either voluntarily or randomly; some specific group
of road users, such as people with a certain illness (see,
e.g., [115, 131]), young adults (see, e.g., [27]) or elderly
(see, e.g., [134]). Figure 4 shows the basis for recruiting
respondents in the reviewed studies.
There was a large amount of variation in the type of road

users targeted in the reviewed studies (see Fig. 5). Almost
half of the studies targeted car users as the study’s

Fig. 1 The conceptual model used in the analysis of self-reporting studies

Fig. 2 Distribution of the studies by world regions (three of the studies were made in multiple regions)
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respondents. Only a few studies focused on VRUs, despite
these groups of road users having the highest number of
casualties and being the most underreported [3, 6, 12, 146].
Bicycle safety studies seem to have become popular recently
and mostly are found in Australasia and European countries
and Canada. Some of the studies combined all types of road
users or more than one type of road user (see, e.g., [75, 88]).
The size of sample in the reviewed studies ranged

from less than 100 to more than 10,000, depending on
the objective of the study (see Fig. 6).
The reviewed studies also varied regarding the age

group of the recruited respondents. Sixty-three percent of
the studies focused on adults, covering those older than
the legal age of obtaining a driver’s license and with no
upper limit, while the rest included respondents ranging
from children to elderly. Three studies involved respon-
dents who were aged 16 years and older [54, 69, 107].

Only 16% of the reviewed studies focused on young adults
of 15–30 years old (details in Appendix).
The recall periods used by the reviewed studies varied

from less than a month to up to more than 5 years or
since licensure. Approximately 60% of the recall periods
ranged 1–3 years, with most of them being 1 year (50
studies). Only about 11% of the reviewed studies used
lifetime or more than 5 years of a recall period.
One quarter of the studies compared self-reports to other

sources of traffic crash records, such as hospital records, po-
lice records, insurance records, company records, multiple
records or other data sources. These types of comparisons
were possible only if consent had been given by the respon-
dents and if permission was granted by the authority (e.g.,
police) to access individual data in the crash database. Eth-
ical approval had to be obtained if the conducted research
involved confidential data especially from medical records.

Fig. 3 Method of data collection

Fig. 4 Basis for selection of respondents (details in Appendix)
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5 Discussion
This review focused on the self-reporting of traffic crashes
in a traffic safety engineering context. A well-constructed
search strategy was essential to find all relevant publications.
In general, the studies reviewed in the current paper

mainly focused on car crashes (49%) and involved adult road
users (63%). Fewer studies targeted VRUs (24%), despite the
fact that traffic crashes are the main cause of death among
those aged 15–29 years and that almost 50% of all deaths on
the world’s roads occur among those with the least protec-
tion, such as pedestrians, cyclists and motorcyclists [7].
The majority (82%) of the studies reviewed were con-

ducted in Europe, North America and Australasia and had a
practical and/or applied focus (65%). Fewer studies (18%)
were conducted in Asian, South American, African and
Middle Eastern countries. Knowing that official crash data
are not always available to the researcher and road author-
ities in developing countries (see, e.g., [11]), developing
countries would benefit from using the self-reporting

approach to conduct road safety studies so that the real
safety situation of the country could be appropriately
assessed to determine the crash causation factors, estimate
underreporting, crash costs and reveal other effects (e.g.,
psychological distress after injury as studied by Tran et al.
[145]), and consequently improve their traffic situations. A
WHO [7] reported, most of the traffic deaths (approximately
90%) occur in developing countries, where rapid economic
growth in parallel with motorisation has led to traffic injur-
ies, especially those involving VRUs (60–70%). Also, Mock
et al. [16] recommended that self-reporting would be a suit-
able approach in low- and middle-income countries due
under-reported in the official records.
Apparently, most of the researchers were aware of the ‘so-

cial desirability’ bias that is sometimes present in
self-reporting studies (as argued by [40]) and incorrect mem-
ory recall due to passage of time from crash event occurred
to when the respondent was asked to recall it [16, 147]
because most of the reviewed studies discussed these issues.

Fig. 5 Type of road users involved in the traffic crashes

Fig. 6 Sample sizes of the reviewed studies
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A social desirability bias may occur when the respondents
want to show that they are good road users, which could
affect the number of reported crashes. The possibility of this
bias being present could increase if the respondents’ personal
information is asked for. A social desirability bias could be
prevented by applying anonymous questionnaires if the re-
ported crashes are not going to be linked to other data
sources. Then, a personal identifier is not important. How-
ever, in this case, the self-reporting data cannot be validated.
Another issues in self-reporting is the deterioration of

memories, which could arise because of several factors,
such as the seriousness of the experienced crash, the num-
ber of involved vehicles and how long ago the crash had oc-
curred. The deterioration of a respondent’s memories may
significantly affect the reliability of self-reporting data. af
Wåhlberg et al. [40] claimed that drivers do not report their
involvement in crashes accurately (overreporting or under-
reporting), while a study conducted by Bajaj et al. [20]
found a strong agreement (90%) between the self-reports of
traffic crashes for cirrhosis patients and the official records.
af Wåhlberg et al. [40] suggested that self-reports should be
used in parallel with a lie scale to control for the possible
lie effect. Nevertheless, none of the 134 studies reviewed in-
corporated a lie scale. Incorrectly recalling one’s involve-
ment in a traffic crash can only be addressed with a shorter
recall period or a regular reporting scheme. Long recall pe-
riods carry the risk of forgotten crash events that may
amount to approximately 30% each year [147]. Therefore,
some of the reviewed studies used regular follow-up ses-
sions, driving diaries or limited recall periods to reduce the
effect of memory recall bias. Based on the findings, it seems
that a maximum of 1 year is the optimal recall period: the
time period is short enough to reduce the risk of recall bias,
but it is still a long enough to allow for the collection of a
satisfactory amount of data.
Obviously, researchers ‘trust’ self-reports, which is indi-

cated by the increasing number of publications using
self-reporting as a research method for data collection, des-
pite the reliability and validity issues and possibility of report-
ing bias that come with self-reported data. Of the reviewed
studies, 48 used self-reports to assess the safety situation, 39
to identify crash causation factors, 31 to determine the num-
ber of crashes for a specific group, 10 to estimate underre-
porting, five to solve other issues related to traffic safety and
one to estimate the costs of crashes. For example, a study
conducted by Finestone et al. [52] that evaluated safety
among stroke survivors showed that self-reports are useful in
complementing the official records because some of the
crashes are not reported in the official records but are regis-
tered in self-reports and vice-versa; therefore, a combination
of both records could give a more accurate picture of driving
safety. Hassan and Abdel-Aty [91] used the results of
self-reports to suggest crash risk-reduction measures and to
promote safe driving among young drivers.

Using a questionnaire (either paper or online) was the
most frequent approach for collecting self-reported data.
Some of the studies used both types of questionnaires to
reach the targeted respondents because not all the respon-
dents had Internet access. Interviews (either telephone or
face-to-face) seemed to be less popular (23%). Nevertheless,
interviews logically could reduce the number of outlier re-
spondents because the interviewer could ask or rephrase
the questions to ensure that the respondents understand
the questions. There were several studies using telephone
interviews as a follow-up to obtain more information about
the reported crashes [111, 134]. When dealing with young
respondents (school children) for paper-based or online
questionnaires, the researcher was always present.
The utilisation of a smartphone device seems to be a

promising approach for collecting self-reported data and re-
corded data. More recent smartphones normally are em-
bedded with sensors to trace movement and rotation. A
study conducted by Isho et al. [108] used smartphone sen-
sors to record trunk acceleration associated with fall risk
among post-stroke elderly with and without fall history.
They found that smartphone can provide detailed pattern
of movement that might be useful as a complementary data
to better understand the crash course of event. There are
ongoing efforts to develop these types of sensor-based apps
in a EU-project called InDeV (In-depth understanding of
accident causation for vulnerable road users) [148]. How-
ever, more research is needed to investigate their stability,
validity and reliability.
The quality of self-reports strongly depends on the

way the questions are asked in connection with the rea-
son for asking the question. The approach used for a
self-reporting study is influenced by the expected num-
ber of respondents and expected response rate. The
number of recruited respondents depends on the objec-
tive(s) of the study (if focused on a limited area, a whole
nation or a specific group of road users). The expected
response rate, however, did not seem to be a robust indi-
cator for deciding the best practice of data collection be-
cause not all the reviewed studies stated the figure and
depended on how the questionnaires were distributed or
the interviews were conducted; sometimes, the studies
did not account for the number of total invitations. The
response rate was provided in some papers, and in some
others, it could be manually calculated. The reported re-
sponse rate was anywhere between 1% and 100%, and not
robust to be relied on to drawn conclusion of the
self-reports; however, for 56 of the studies, no response rate
was available. A combination of several methods could also
improve the quality of the study and could produce a higher
response rate (> 80%) (see, e.g., [65, 140]). It should be noted
that a paper-based questionnaire is costly compared with an
online questionnaire. Nevertheless, several aspects should be
considered when using online questionnaires, such as the
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availability of a server to host the questionnaire and the
Internet access for the targeted respondents. Interviews seem
to be a promising approach, but they are also costly (e.g.,
transportation costs for face-to-face interviews or the costs
for telephone interviews), and it is very time-consuming if in-
volving a large number of respondents.
The reviewed studies often targeted respondents using spe-

cific criteria, recruiting either volunteers or selecting them
randomly from a specific type of target group (e.g., school
children, novice drivers, offending drivers, etc.). Respondents
were invited and recruited at public service areas (e.g., train
station, gas station, etc.), at shopping centres or by advertis-
ing on social media, websites, e-mail, flyers and word of
mouth. Also, participants of events were targeted (e.g., bicycle
event) for a limited study region (see, e.g., [50, 136]). To rep-
resent young drivers, most of the studies targeted high school
students, university students and driving license learners (see,
e.g., [28, 55, 79, 137]). A random recruitment of citizens was
usually used to collect the data representative for an entire
nation, for example, in Goldenbeld et al. [22]. Some studies
divided the study area into several geographical units, for
example, Gliklich et al. [95], and limited the number of re-
spondents in each area by making the sample stratified.
Epidemiological studies usually targeted hospital patients to
obtain the patients’ crash history, which could be related to
their health status development (see, e.g., [20, 52, 69]).
The current review is limited to the studies retrieved from

the selected databases, and there is a possibility that
self-reporting traffic crash studies published elsewhere are
not included here. The database search was restricted to
only English language literature published from the year
2006 until October 2017 and that was available online. Due
to the language barrier, it can be expected that some of the
research articles written by researchers in Asian, South
American, African and Middle Eastern countries were
locally published and not indexed in the mainstream inter-
national databases, affecting the number of available publi-
cations from these countries. Some of the publications
focused on driver behaviour by employing a ‘Driver Behav-
iour Questionnaire’ were excluded, even if a question asked
for the number of crashes the participant was involved in.

6 Conclusions and recommendations
Self-reporting is a useful tool that can be used as a com-
plementary method to obtain more information on crash
events, but reliability and validity issues should always
be taken into consideration. The following conclusions
can be drawn from this review:

� Studies of self-reported crashes are more common
in European, North American and Australasia
countries, but there are few in developing
countries.

� Most of the reviewed studies were conducted on car
users. Studies on VRUs (i.e., pedestrians, cyclists,
motorcyclists, etc.) were relatively few.

� A questionnaire (either paper or online) approach
was more common than interviews (either face-to-
face or telephone), but a combination of more than
one approach could reach more potential respondents
and produce a better response rate.

� A recall period of 1 year was the most common in
the reviewed studies, though it ranged from less
than a month to more than 5 years.

Because official crash databases are far from complete
and the VRUs involved in traffic crashes are overrepre-
sented, self-reporting studies of traffic crashes of VRUs
should be conducted to complement the official files.
More studies should be conducted to assess the safety of

younger populations (< 30 years) because this group of road
users are overrepresented in traffic crashes. Developing
countries should increase their efforts in this area to effi-
ciently assess the actual traffic safety situation.
Crashes recorded in the self-reports could be linked to

official databases to determine the degree of agreement and
increase the data validity. Not to mention, a sufficient indi-
vidual identifier is required to match crash events in both
data sources [149]. Nevertheless, consent from the individ-
ual respondents should be granted prior to a data link is
performed. The possibility that respondents, aware that
their self-reported data will be linked to official crash re-
cords, will only recall crashes that had been reported to the
official files, thus resulting in an underreporting of crashes,
should be considered. However, because including an indi-
vidual identifier could lead to a social desirability bias, ano-
nymity issues should be taken into account, as suggested by
Lajunen and Özkan [17].
It is important for researchers to be aware of the

shortcomings (i.e. reporting bias – social desirability and
incorrect memory recall) of self-reporting and take the
appropriate measures to mitigate them. Studies empha-
sising the method used should be made to promote an
in-depth understanding of self-reporting traffic crashes.
Furthermore, research papers should be more explicit in
explaining the method of self-reporting by clearly stating
how the data collection was conducted, how the targeted
respondents were approached, the total number of
respondents, the response rate, the recall period used
and which category of road users (i.e., age and type)
were included in the study.
Traffic safety research could benefit from the rapidly

growing of smartphone devices with their sophisticated
technology. Use of smartphone applications can assist
data collection for in-depth crash analysis. Crash detec-
tion via smartphone app, particularly involving VRUs, is
to be explored further.
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1 Appendix
Table 2 Summary of the studies reviewed based on method

Num. Publication Recall period Selection of
respondents

Number of
respondents

Response rate
(%)

Type of road user /
crashes

Age-group Link to other
database?

Paper Questionnaire

1 Aduen et al.
[115]

1–3 years Random
sample

3259 90 Car Adultsa Yes, other

2 af Wåhlberg
[144]

3 months-
1 year

Random sample -
specific criteriab

9969 n/a Car Adultsa No

3 Álvarez et al.
[116]

1–3 years Volunteers - Specific
criteriab

53 100 All types Adultsa Yes, other

4 Bagdadi and
Várhelyi [76]

1–3 years Volunteers 166 100 Car Adultsa Yes, other

5 Bajaj et al. [20] 1–3 years Other 120 72 Car Adultsa Yes, other

6 Berecki-Gisolf
et al. [21]

1–3 years Volunteers - Specific
criteriab

57,154 27 More than one
but not all
(car & motorcycle)

Adultsa No

7 Buckley and
Sheehan [82]

1–3 months Volunteers - Specific
criteriab

934 n/a Motorcycle Children and
youngsters

No

8 Chang and Yeh
[25]

1–3 years Random sample -
specific criteriab

1451 24 Motorcycle Adultsa No

9 Cheng and Ng
[133]

1–3 years Volunteers - Specific
criteriab

920 74–90% Motorcycle Adultsa No

10 Dingli et al.
[88]

1–3 months Random sample -
specific criteriab

427 n/a All types Children and
youngsters

No

11 Gras et al. [106] 1–3 years Volunteers - Specific
criteriab

1452 n/a More than one
but not all
(car & motorcycle)

Other
(19–30 years)

No

12 Henriksson
et al. [127]

1–3 years Random sample 1362 65 Car Elderly No

13 Horswill et al.
[26]

3–5 years Random sample -
specific criteriab

271 11 Car Elderly No

14 Ibrahim et al.
[27]

3 months-
1 year

Random sample -
specific criteriab

1324 88 Pedestrian Other
(18–24 years)

No

15 Isler and
Newland [96]

1–3 years Volunteers - Specific
criteriab

160 n/a Car Adultsa No

16 Jiménez-Mejías
et al. [28]

3 months-
1 year

Volunteers - Specific
criteriab

1114 n/a Car Other (University
students –young)

No

17 Koekemoer
et al. [29]

More than
5 years

Volunteers - Specific
criteriab

536 n/a Pedestrian Children and
youngsters

No

18 King and
Parker [71]

More than
5 years

Random sample -
specific criteriab

171 86 Car Adultsa No

19 Korpinen and
Pääkkönen [72]

1–3 years Random sample -
specific criteriab

6121 41 All types Adultsa No

20 Laapotti et al.
[30]

3–5 years Random sample -
specific criteriab

8434 48 Car Adultsa No

21 Lafont et al.
[31]

3–5 years Random sample -
specific criteriab

1051 approx. 50 Car Elderly No

22 Lucidi et al.
[109]

1–3 years Random sample -
specific criteriab

1008 n/a Car Other
(18–23 years)

No

23 Mamo et al.
[124]

3–5 years Random sample -
specific criteriab

213 98 Only taxi Adultsa No

24 Ma et al. [32] 1–3 years Volunteers - Specific
criteriab

248 71 Other
(taxi & bus)

Adultsa No

25 Nordfjærn et al.
[73]

More than
5 years

Random sample -
specific criteriab

247 23 Car Adultsa No
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Table 2 Summary of the studies reviewed based on method (Continued)

Num. Publication Recall period Selection of
respondents

Number of
respondents

Response rate
(%)

Type of road user /
crashes

Age-group Link to other
database?

26 Ross et al. [131] More than
5 years

Volunteers - Specific
criteriab

106 n/a Car Adultsa No

27 Pizza et al. [79] More than
5 years

Volunteers - Specific
criteriab

339 n/a Car Children and
youngsters

No

28 Salminen et al.
[113]

1–3 years Random sample -
specific criteriab

306 37–42 Bus Adultsa Yes, to
insurance
records

29 Schanke et al.
[33]

More than
5 years

Volunteers - Specific
criteriab

93 74 Car Other
(18–25 years)

Yes, other

30 Scott-Parker
et al. [34]

1–3 years Volunteers - Specific
criteriab

1076 n/a Car Other
(18–20 years)

No

31 Sirin et al. [35] Other (during
pregnancy)

Random sample -
specific criteriab

37,081 70 Car Adultsa No

32 Stephan et al.
[36]

1–3 years Volunteers - Specific
criteriab

87,134 44 All types Adultsa No

33 Tetali et al. [37] 1–3 years Random sample -
specific criteriab

5789 99 All types Children and
youngsters

No

34 Tran et al. [145] 1–3 years Volunteers 42,785 n/a More than one
but not all
(car & pedestrian)

Adultsa No

35 Tronsmoen
[84]

Not specified Random sample -
specific criteriab

1419 37 Car Other
(18–20 years)

No

36 Twisk et al. [75] 1–3 years Random sample -
specific criteriab

2310 n/a More than one but
not all (pedestrian &
cyclist)

Children and
youngsters

No

37 Warner et al.
[122]

1–3 years Random sample -
specific criteriab

200 n/a Car Adultsa No

38 Warner et al.
[122]

1–3 years Random sample -
specific criteriab

200 n/a Car Adultsa No

39 Wood et al.
[38]

3–5 years Random sample 267 75 Car Elderly No

40 Zhao et al. [39] 1–3 years Volunteers - Specific
criteriab

1533 68–72 Car Other
(16–18 years)

No

Online Questionnaire

41 af Wåhlberg
et al. [40]

Up to 3 years Random sample -
specific criteriab

9824 n/a More than one
but not all (car,
bus, police driver,
fleet, truck)

Adultsa Yes, other

42 af Wåhlberg
[41]

More than
5 years

Random sample -
specific criteriab

2665 n/a Car Other
(< 25 years)

No

43 Bongers et al.
[125]

1–3 years Other - specific
criteriab

1528 30 All types Adultsa No

44 Boufous et al.
[15]

3 months-
1 year

Random sample -
specific criteriab

2991 60 Car Other
(17–24 years)

Yes, to
police
records

45 Brandau et al.
[42]

Not specified Volunteers - Specific
criteriab

213 42 Motorcycle Children and
youngsters

No

46 Darby et al.
[43]

1–3 years Other 16,004 57 More than one but
not all (car and van)

Adultsa Yes, to
company
records

47 Davey et al.
[80]

1–3 years Volunteers - Specific
criteriab

4195 n/a Car Adultsa No

48 De Gruyter
et al. [94]

1–3 years Other - specific
criteriab

741 n/a Motorcycle No
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Table 2 Summary of the studies reviewed based on method (Continued)

Num. Publication Recall period Selection of
respondents

Number of
respondents

Response rate
(%)

Type of road user /
crashes

Age-group Link to other
database?

Other
(average age
of 21.8 years)

49 Gliklich et al.
[95]

1–3 years Volunteers - Specific
criteriab

1211 n/a Car Adultsa No

50 Goldenbeld
et al. [22]

1–3 years Volunteers - Specific
criteriab

2553 69 Bicycle Other
(> 12 years)

No

51 Hollingworth
et al. [107]

3–5 years Volunteers - Specific
criteriab

4961 n/a Bicycle Other
(16–88 years)

No

52 Lahrmann et al.
[23]

1–3 months Volunteers 3845 86 Bicycle Other (average
age of 31 years)

No

53 Lahrmann et al.
[23]

1–3 months Volunteers 6793 80 Bicycle Other (average
age of 46 years)

No

54 Lahrmann et al.
[24]

1–3 months Volunteers - Specific
criteriab

6793 76–85 Bicycle Adultsa No

55 Loukaitou-
Sideris et al.
[44]

More than
5 years

Volunteers - Specific
criteriab

5167 1–7 More than one but
not all (pedestrian &
cyclist)

Adultsa Yes, to
police
records

56 Madsen et al.
[45]

1–3 months Volunteers - Specific
criteriab

3845 86 Bicycle Adultsa No

57 Medury et al.
[137]

More than
5 years

Volunteers Not
mentioned

n/a More than one but
not all (pedestrian &
cyclist)

Adultsa Yes, other

58 O’Connor et al.
[46]

Not specified Volunteers - Specific
criteriab

307 n/a Car Other (average
age of 19 years)

No

59 Palk et al. [85] Not specified Volunteers - Specific
criteriab

717 14 Car Other
(16–24 years &
> 25 years)

No

60 Poulos et al.
[129]

1–3 years Random sample -
specific criteriab

2038 n/a Bicycle Adultsa No

61 Powell et al.
[120]

1–3 years Random sample -
specific criteriab

35,217 88 Car Adultsa No

62 Poulos et al.
[47]

<= 1 month Volunteers 2038 n/a Bicycle Adultsa No

63 Scott-Parker et
al. [48]

3 months-
1 year

Volunteers - Specific
criteriab

378 67 Car Other
(17–25 years)

No

64 Scott-Parker
et al. [114]

3 months-
1 year

Random sample -
specific criteriab

390 n/a Car Other
(17–25 years)

No

65 Shaw et al. [87] 3 months-
1 year

Random sample -
specific criteriab

136 Other Bicycle Adultsa No

66 Stelling-
Konczak et al.
[49]

1–3 years Random sample -
specific criteriab

2250 n/a Bicycle Adultsa No

67 Sumer [86] 3–5 years Volunteers - Specific
criteriab

2541 n/a Car Adultsa No

68 Thiese et al.
[128]

Lifetime Volunteers - Specific
criteriab

797 93 Other (truck drivers) Adultsa No

69 Thornley et al.
[50]

1–3 years Volunteers - Specific
criteriab

2469 44 Bicycle Adultsa Yes, other

70 Tin Tin et al.
[136]

More than
5 years

Volunteers - Specific
criteriab

2438 43 Bicycle Adultsa Yes, to more
than one

71 Vanparijs et al.
[98]

1–3 years Volunteers - Specific
criteriab

163 15 Bicycle Children and
youngsters

Yes, to more
than one

72 3–5 years 501 n/a Car Adultsa No
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Table 2 Summary of the studies reviewed based on method (Continued)

Num. Publication Recall period Selection of
respondents

Number of
respondents

Response rate
(%)

Type of road user /
crashes

Age-group Link to other
database?

Vingilis et al.
[123]

Volunteers - Specific
criteriab

73 Warner et al.
[122]

1–3 years Random sample -
specific criteriab

200 n/a Car Adultsa No

Questionnaire – Not specified further

74 af Wåhlberg
[132]

1–3 years Random sample -
specific criteriab

157 n/a Bus Adultsa Yes, to
company
records

75 Chai et al. [93] 1–3 years Volunteers 38 n/a Car Adultsa No

76 Lucidi et al.
[110]

1–3 years Random sample -
specific criteriab

485 n/a Car Elderly No

77 Mallia et al.
[141]

1–3 years Random sample -
specific criteriab

301 1 Bus Adultsa No

78 Nordfjærn et al.
[73]

More than
5 years

Random sample -
specific criteriab

299 85 Car Adultsa No

79 Nordfjærn et al.
[73]

More than
5 years

Random sample -
specific criteriab

599 72 Car Adultsa No

80 Nordfjærn et al.
[73]

More than
5 years

Random sample -
specific criteriab

415 70 Car Adultsa No

81 Qu et al. [89] 1–3 years Volunteers 246 80 Car Adultsa No

82 Richer and
Bergeron [112]

1–3 years Random sample -
specific criteriab

72 (driving
simulation), 75
(self-report
dangerous
driving
behaviour)

n/a Car Adultsa No

83 Steg and
Brussel [74]

1–3 years Random sample -
specific criteriab

146 37 Motorcycle Other
(16–25 years)

No

84 Sullman et al.
[97]

1–3 years Other - specific
criteriab

339 n/a Truck Adultsa No

85 Warner et al.
[122]

1–3 years Random sample -
specific criteriab

200 n/a Car Adultsa No

86 Winters and
Branion-Calles
[139]

1–3 months Random sample -
specific criteriab

1148 n/a Bicycle Adultsa Yes, to
insurance
records

87 Wundersitz [83] 1–3 years Random sample -
specific criteriab

396 n/a Car Other
(16–24 years)

Yes, to
police
records

Face-to-face Interview

88 Begg and
Gulliver [77]

3–5 years Random sample -
specific criteriab

933 95 Car Other
(21 and 26 years)

Yes, other

89 Bon de Sousa
et al. [92]

1–3 years Other - specific
criteriab

612 n/a Car Adultsa No

90 Chen [70] Not specified Random sample 194 41 Car Adultsa No

91 Cunningham
et al. [51]

1–3 years Other 18,950 n/a All types Adultsa Yes, to
hospital
records

92 Finestone et al.
[52]

3–5 years Volunteers - Specific
criteriab

43 77 Car Adultsa Yes, to
hospital
records

93 Haymes et al.
[53]

3–5 years Other 95 1 Unclear (motor
vehicle collision)

Elderly Yes, to
police
records

94 1516 1 Adultsa No
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Table 2 Summary of the studies reviewed based on method (Continued)

Num. Publication Recall period Selection of
respondents

Number of
respondents

Response rate
(%)

Type of road user /
crashes

Age-group Link to other
database?

Magalhães
et al. [117]

More than
5 years

Random sample -
specific criteriab

More than one but
not all (all excluding
trains, streetcars and
the underground)

95 Ngueutsa and
Kouabenan
[54]

Not specified Volunteers 525 95 All types Other
(16–76 years)

No

96 Zhang et al.
[102]

1–3 years Random sample -
specific criteriab

1422 95 Other
(farm vehicles)

Adultsa No

Telephone interview

97 Armstrong
et al. [90]

3–5 years Random sample -
specific criteriab

1609 n/a Car Adultsa No

98 Begg et al. [55] 1–3 years Random sample -
specific criteriab

1428 36 Car Other
(15–24 years)

Yes, to
police
records

99 Campbell et al.
[130]

1–3 years Volunteers - Specific
criteriab

215 n/a Car Children and
youngsters

No

100 Fuller et al. [56] 1–3 years Random sample -
specific criteriab

847 / 1100 /
1190 (Three
times survey

n/a Bicycle Adultsa No

101 Hoggarth et al.
[135]

1–3 years Volunteers - Specific
criteriab

58 n/a Car Elderly Yes, to
police
records

102 Ivers et al. [57] 3 months-
1 year

Random sample -
specific criteriab

2399
(baseline), 2128
(3 months),
2102
(12 months)

88–89 Motorcycle Adultsa Yes, to
police
records

103 Johnson [103] 1–3 years Random sample -
specific criteriab

504 n/a Motorcycle Adultsa Yes, to
police
records

104 Ross et al. [121] 1–3 years Random sample -
specific criteriab

350 50 Car Elderly Yes, to
police
records

105 Mann et al.
[142]

1–3 years Random sample 4897 54–63 Car Adultsa No

106 Mann et al.
[81]

1–3 years Random sample 2676 54–62 Car Adultsa No

107 Mann et al.
[118]

1–3 years Random sample 5298 56–61 Car Adultsa No

108 Mann et al.
[119]

1–3 years Random sample 8481 53–61 Car Adultsa No

109 McEvoy et al.
[78]

1–3 years Random sample -
specific criteriab

1347 48 Car Adultsa No

110 Stoduto et al.
[58]

1–3 years Random sample -
specific criteriab

7284 n/a Car Adultsa No

111 Valencia-Martin
et al. [143]

1–3 years Random sample 12,037 65 More than one but
not all (Automobile
and motorcycle)

Adultsa No

112 Vingilis et al.
[126]

1–3 years Random sample -
specific criteriab

4014 53 Car Adultsa Yes, to
police
records

113 Wickens et al.
[100]

1–3 years Random sample -
specific criteriab

12,830 n/a All types Adultsa No

114 Wickens et al.
[99]

1–3 years Random sample -
specific criteriab

3428 51 All types Adultsa No
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Table 2 Summary of the studies reviewed based on method (Continued)

Num. Publication Recall period Selection of
respondents

Number of
respondents

Response rate
(%)

Type of road user /
crashes

Age-group Link to other
database?

115 Wickens et al.
[101]

1–3 years Random sample -
specific criteriab

11,263 45–57 More than one
but not all
(car, SUV, truck)

Adultsa No

Interview – Not specified further

116 Asbridge et al.
[69]

1–3 years Random sample -
specific criteriab

393 73 Bicycle Other
(> 16 years)

No

117 Isho et al. [108] 1–3 years Volunteers - Specific
criteriab

24 n/a Other (fall risk
of elderly)

Elderly No

118 Singletary et al.
[138]

1–3 years Volunteers - Specific
criteriab

1747 87 Car Elderly Yes, to
police
records

More than one method

119 Anstey et al.
[134]

3–5 years Volunteers - Specific
criteriab

509 100 Car Elderly Yes, to
police
records

120 Antonopoulos
et al. [104]

1–3 months Random sample 978 n/a More than one
but not all
(motorcycle & car)

Adultsa No

121 Boufous et al.
[59]

Not specified Other 20,822 16 Car Other
(17–24 years)

Yes, to
police
records

122 de Rome et al.
[105]

<= 1 month &
previous
crash history
is not further
specified

Volunteers - Specific
criteriab

202 65 Bicycle Adultsa Yes, to
hospital
records

123 Hassan and
Abdel-Aty [91]

Not specified Random sample -
specific criteriab

680 26 (paper
questionnaire)

Car Other
(16–24 years)

No

124 Haworth and
Schramm [60]

1–3 years Volunteers - Specific
criteriab

2532 n/a More than one but
not all (pedestrian &
cyclist)

Adultsa No

125 Huang et al.
[61]

1–3 years Random sample -
specific criteriab

500 79–83 Car Adultsa No

126 de Rome et al.
[140]

Not specified Volunteers - Specific
criteriab

313 84 Bicycle Adultsa Yes, to
hospital
records

127 Poulos et al.
[111]

1–3 months Volunteers - Specific
criteriab

2038 n/a Bicycle Adultsa No

128 Saengsuwan
et al. [62]

Not specified Random sample -
specific criteriab

203 n/a More than one but
not all (motorcycle,
2 or 3-wheeled
motorbike
merchant vehicle, car)

Adultsa No

129 Sakashita et al.
[63]

1–3 years Random sample -
specific criteriab

1305 55 Motorcycle Adultsa Yes, to
police
records

130 Scialfa et al.
[64]

1–3 years Volunteers - Specific
criteriab

56 n/a Car Other
(18–25 years)

No

131 Sullman et al.
[65]

Life time Random sample -
specific criteriab

294 87 All types Children and
youngsters

No

132 Washington
et al. [66]

1–3 years Random sample -
specific criteriab

2500 n/a Bicycle Adultsa No

Not clearly stated

133 Langford et al.
[67]

1–3 years Random sample -
specific criteriab

1222 99 Car Elderly Yes, other
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