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Background: Comprehensive and accurate data are fundamentally needed for effective management of road traffic injuries (RTIs). Existing
sources of RTI reports have a huge underestimation and inaccuracy at some levels. The aim of this study was to develop and validate the
registrar-station data collection tool as a part of the Iranian Integrated Road Traffic Injury Registry (IRTIR). Materials and Methods: This
study was conducted in Tabriz University of Medical Sciences in 2018. A data collection tool was developed to be used by the registrar for
inpatient section of IRTIR by information retrieved from the literature review and road traffic experts’ need assessment. The content validity of
the preliminary tool was assessed. The feasibility of the tool was tested in two regional referral injury hospitals. Intra- and inter-rater reliability
of the tool was evaluated using the individual/absolute intra-class correlation coefficient (ICC) and Kappa. Validity was revisited after 1 year
of the pilot study. Results: The registrar-station data collection tool of IRTIR included 53 items, in five categories. Content validity was
approved (modified content validity index was 0.8—1 and content validity ratio was one for all items). ICC was >0.6 for all items, and kappa index
ranged between 0.69 and 0.92. The nurse data collection tool of IRTIR was applicable in the pilot phase. Conclusions: The Registrar-Station
data collection tool of IRTIR was confirmed as a valid and reliable tool for inpatient traffic injuries as a part of the Iranian IRTIR.
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In most countries, road traffic crash data are gathered
routinely by various traffic-related organizations. There are
significant discrepancies between reports on RTIs by different
organizations.’) Previous studies consistently demonstrated
that police records, which are internationally the main source of
RTTI’s statistics, underreported RTIs,** and two-wheelers are
more likely to be underreported.l”? RTI data need to be accurate
and reliable to be comparable and inform policy-makers
about the magnitude of the problem.® Of 178 countries, only
22% provided adequate RTI data,” which was pronounced
by the World Health Organization. The principal obstacle to
productive road traffic management, particularly in Iran, is “the
lack of a system approach.”! A basic data collection system
is the prerequisite for improving road safety situation as well
as for other kinds of injury prevention.®'"'? Development
of a well-established surveillance system as well as system
approach on road traffic management, which produces timely,
accurate data, is highly recommended to reduce road traffic
burden.®! This approach should provide information about all
fatal RTIs and severity of injuries as well as comprehensive
data on vehicle, road user, and the environment to risk factor
identification and goal setting.!'*!"

Currently, the Police and Ministry of Health and Medical
Education (MoHME) together with some different subdivision
systems provide main sources of road traffic data in Iran.l'®
Considering the magnitude and importance of road traffic toll
in Iran, a more comprehensive and precise data are needed
for effective road safety management. The Iranian Integrated
Road Traffic Injury Registry (IRTIR) project is a specific RTI
registry that collects and integrates data in various stations.
The present study aimed at developing and psychometrically
evaluating the registrar-station data collection tool for inpatient
RTIs as a part of the IRTIR implementation.

MareriaLs AND MEeTHODS
Study design

The current study was part of a larger research project,
IRTIR, which was implemented in 2017 supervised by
Tabriz University of Medical Sciences. The pilot study of
the IRTIR was conducted in East Azerbaijan Province, Iran.
The first scale-up of the IRTIR study will be conducted in
six North-West Provinces of Iran, including East Azerbaijan,
West Azerbaijan, Ardabil, Kurdistan, Zanjan, and Qazvin.
Several sectors were involved in the IRTIR project,
including the MoHME, police (mostly providing crash-scene
data), Forensic Medicine Organization, and Iranian Red
Crescent. In the MoHME section, there were several parts:
(1) physician station (mostly focusing on injury severity),
(2) registrar-station (focused on safety behaviors/equipment),
and (3) the third station providing other information extracted
from patients’ hospital files. A detailed protocol of the IRTIR
is provided elsewhere.!'”)

This article describes the development and psychometric
evaluation of registrar-station data collection tool as a pilot study

of the IRTIR. Figure 1 illustrates the details of seven stages of
this study; starting from development to finalization of the tool.

Data collection tool development

First, several databases were searched to identify publications
on RTI registry systems and fundamental items were retrieved
from the literature review. In the next phase, current national
RTTI data collection tools, including the police data collection
tool (form 114 KAM), forensic medicine organization
tool (form no. 2) and emergency medical services were
reviewed. Then, a panel of experts from different scientific
backgrounds was formed to determine necessary RTI registry
elements (Stage 1).

Several session of experts’ panel was held to identify potentially
essential elements for national RTI registry. At the final step,
the preliminary edition of the tool was developed (Stage 2).

Validity assessment

In the third stage, the preliminary edition of the tool was sent
to 13 external experts to examine the content validity of the
tool. They were asked to comment on the relevance, necessity,
clarity, and simplicity of the items. The experts were of
different academic backgrounds: epidemiology, road traffic
management, EMS, forensic medicine, orthopedic, medical
informatics, trauma department nurses, and medical record
experts were also present in this panel of expert. They were
selected based on their professional expertise in the research
field. The content validity ratio (CVR) and modified content
validity index (CVI) were used to examine content validity
quantitatively. The modified CVI (the modified Kappa) was
preferred over traditional content validity I-CVI!™! as it
also measures chance agreement. The CVR is also used to
evaluate the necessity and CVI related to clarity, simplicity,
and relevance of the items for the research purposes.
Scores higher than 0.75 were approved by the researchers.
Qualitative content validity was evaluated using the experts’
comments.

Experts’ comments assisted the researchers in making
necessary reforms in the tool. The revised version of the tool
was re-distributed among the experts to confirm the content
validity (CVI and CVR) (Stage 4).

Feasibility evaluation

To evaluate the feasibility, the tool was used for all road
traffic victims (RTVs) admitted to the Imam-Reza University
Hospital in Tabriz, Northwest of Iran, for 2 weeks. Executive
difficulties and time consumption were investigated within
this period. To assess time consumption, the registrars were
asked to record the time needed to fill-up the tool. Then, the
tool was used for 1 year (2016-2017) in Imam Reza and
Shohada hospitals (two main trauma referral hospitals in the
northwest of Iran) to investigate mid-term feasibility of the
tool, and necessary revisions were made (the pilot phase).
The tool will be used for a further 6 months in Tabriz and six
other provinces (the first scale-up) before finalization as the
last scale-up (Stage 5).
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experts

» Modification and exclusion of items

« Extraction of essential items from literature review, current data collection tools, and expert opinions

* Developing the preliminary edition of the tool through examining the potential elements in a panel of

« Content validity assessment according to external expert comments

+ Feasibility assessment in two university trauma hospitals, time consumption assessment and revision

* Reliability evaluation by intra- and inter-rater reliability assessment

« Finalization: assessing item attrition and mid-term applicability

Figure 1: The process of development and evaluation of the registrar-station data collection tool of Integrated Road Traffic Injury Registry
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Figure 2: The Integrated Road Traffic Injury Registry’s nursing station data collection tool reliability assessment process diagram

Reliability assessment

The reliability of each item was assessed separately. In
addition, inter- and intra-rater reliability was conducted to
evaluate the general reliability of the tool.

Figure 2 illustrates the inter- and intra-rater reliability
assessment process. The individual/absolute intra-class
correlation coefficient (ICC) and Kappa value were used

to assess the reliability. Four registrars (two males and two
females) were employed to independently interview RTVs
using a fully crossed design for a sample of subjects. To do so,
the research team used fully crossed design because it helped
assessing systematic bias between different registrars and
improved overall inter-rater reliability estimation.!'” Test-retest
reliability was used to assess intra-rater reliability and stability
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of the instrument. After a week of the time interval between
the tests, fort RTVs were interviewed in test and re-test phases.

In Stage 6, every RTV was interviewed twice by the same
registrar. The intra-rater reliability was also assessed to
demonstrate consistency among the registrars. Inter-rater
reliability was assessed using the administration and
re-administration method. In this stage, two different registrars
interviewed 40 RTVs twice. The time interval between
administration and re-administration was only a few hours.
The researchers designed a random sequence for the registrars
to interview the patients (Stage 6).

Statistical analyses

The reliability for dichotomous items was assessed using
Kappa statistics.[l Kappa values of 0.8 and >0.8 represented
excellent agreement, between 0.61 and 0.8 acceptable
agreement, between 0.41 and 0.6 moderate agreement,
and <0.40 weak agreement.?'! The ICC was used to assess the
reliability of numeric items. ICC <0.4 was considered poor to
fair, 0.41-0.6 moderate, 0.61-0.8 good, and >0.8 excellent.
221 A value of P < 0.05 indicated statistical significance. Data
were analyzed using the Stata software version 14 (StataCorp,
Texas, US).

Ethical approval

The study protocol received approval from the Ethical
Committee of Tabriz University of Medical Sciences under
the ethical registration code TBZMED.REC.1394.1182. To
ensure the ethical issues of this study, the participants agreed
to grant verbal informed consent to the project.

ResuLts

The final registrar data collection tool consisted of 53 items
divided into five categories: (1) Crash description, (2) victim’s
demographic data, (3) crash and environment data, (4) vehicle
data and (5) victim’s behavior data. Five items of the 57
preliminary items were excluded based on content validity and
reliability assessment results. The excluded items were as follows:
the history of driving offenses, cause of driving offense, make
and model of vehicle, severity score, and medical care received.
Some items such as severity score and outcome indicators were
excluded from the registrar data collection and transferred to other
IRTIR’s data collection tools such as physician data collection
tool. One item (history of medication) was added based on
the experts’ opinion. The items were either open questions or
multiple-choice questions. Table 1 shows categories and items
in each category of the registrar data collection tool.

The panel of experts verified the content validity of both
quantitative and qualitative dimensions of the tool. Moreover,
both qualitative and quantitative content validity of the final
version was approved by the panel of experts. The content
validity assessed through modified CVI and CVR showed a
satisfactory result.

The CVR of'the preliminary version was 0.66 for total variables
in the first assessment of content validity. After revising the

scale in accordance with the applying experts’ opinion, the
questionnaire was redistributed among experts. Regarding
content validity assessment, CVI of all the items was between
0.80 and 1, which was satisfactory, and CVR for all the
items was 1, indicating that all the items were essential for
the study purposes. The modified CVI for all the items was
also 1 (complete agreement between the experts). Moreover,
qualitative content validity was confirmed through written
feedback on the clarity, necessity, and relevance of questions
by a panel of 13 experts. The inter-rater reliability assessment
yielded the Kappa value between 0.62 and 0.92 for items with
dichotomous measurements and the individual/absolute ICC
ranged from 0.61 to 0.79. Further, the test-retest reliability
evaluation yielded the Kappa value between 0.62 and 0.92
and the individual/absolute ICC ranged from 0.61 to 0.79.
Completing each tool took 10—15 min.

The registrar data collection tool as a part of the IRTIR was
confirmed to be feasible to collect data from all inpatient
victims of RTIs in both Imam-Reza and Shohada Hospitals
(the trauma referral hospitals in the region).

Discussion

This study was, to the best of the researchers’ knowledge,
the first research aimed at developing and psychometrically
validating a tool for registrar-station of the IRTIR. The tool
addresses inpatient RTVs, and it must be filled up by a nurse
or a trained registrar. Containing five main categories to tap
all essential aspects of registrar-station as a part of IRTIR, the
scale is hope to provide comprehensive data. Previously, some
agencies such as police, insurance companies, and forensic
medicine body sought to collect data for RTIs. However,
they did not appear to yield comprehensive and detailed
information.?*¢7 Collecting data in the registrar-station have
some advantages as follows: first, it can be an indication of
concurrent validity at the evaluation phase; second, some
parallel collection of data improves the registry coverage
through compensating partly missing information at parallel
stations; third, some questions may receive more valid answers
in registrar-stations than in other data collection stations. For
example, road users under the influence of alcohol or drug
abuse may be less likely to report the crash to the police!”
and physician or give inaccurate answers to them (alcohol
consumption is intrinsically an unlawful activity in Iran, and
hence, the police’s report in this aspect may be less valid).
However, recording alcohol consumption in the registrar-station
ofthe IRTIR is not included in the hospital medical record, and
hence provides more accurate information. Subsequent to the
national implementation of the IRTIR, minimizing some of the
items may be taken into consideration. Although collecting each
one of these items is of value individually, their value increases
in an integrated system. We included all stakeholders in the
development of the tool, which made the project more practical,
and assessed the feasibility of the tool at the first-scale-up phase.
Developing a postdischarge follow-up tool for severe cases of
RTIs as a part of the IRTIR is recommended for future.
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Table 1: Information collected by the registrar data collection tool of Iranian Integrated Road Traffic Injury Registry

Category Item

Considerations

Description of the crash

Demographic data Hospital file number
First name

Last name

SES

ID number
Age/date of birth
Gender
Nationality
Address

Phone number
Date of the crash
Day of week
Official holiday
Time of the crash

Date and environment data

Darkness status
Weather condition
Road slipperiness
Location of the crash
Road type

Vehicle-related information Number of vehicles involved

Number of injured in used vehicle

Number of injured in counterpart vehicle

Used vehicle

Counterpart vehicle

Type of care plate

Type of crash

Existence and functioning of airbag(s)

Number of airbag(s)

Break system

Audio visual system

Behavioral information Injured person’s role in the crash

Clothing color of pedestrian inured

Driving experiences (if the injured was
driver at the time of the crash)

Appropriate driving license
Cell phone use condition
Talk with passengers

Seat belt wearing

Helmet use condition

Child restraint use condition
Alcohol use

Drug abuse

Medication use

Disease

Open question and a multiple-choice item which shows the direction of
the injured and counterpart’s vehicle move

SES assessed using a valid national questionnaire

(ultra-short SES Iranian questionnaire)®!

Disease/alcohol/drug and medication use were asked if the injured person
was pedestrian or driver at the time of the accident

Cellphone use was asked if the injured person was driver or pedestrian at
the time of the crash

SES: Socioeconomic status

Some of road traffic registries worldwide gather information
through existing traffic data collection systems and then
integrate the existing data. Given that, overlaps might emerge
in some areas or some RTIs in terms of severity and vehicle
involvement might be left underreported.?*2% For example,
RTT surveillance in Australia is a combination of police reports,
hospital admissions, and emergency department information.*”

A study in Australia showed that although trauma registry
data are useful to improve road traffic safety efforts, they have
limitations and are inadequate in some aspects.??*!

What sets this study apart is developing such a detailed data
collection tool for the inpatient section of the IRTIR. Including
53 items in registries covering all types of crashes regardless of
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their severity may not be cost-effective or feasible. However,
in the IRTIR developed to cover severe crashes, it seems more
reasonable to include them, especially when some nurses are
exclusively hired to do the job, as in our case.

In this study, a standard methodology was used for developing
and psychometrically evaluating the registrar-station data
collection tool. Earlier registries were developed and used
without any report on standard psychometric validation, which
may lead to massive accumulation of invalid and unreliable
crash data. Although the evaluation process slowed down the
implementation of the registry, it increased the reliability and
validity of the data, and eventually resulted in improving the
cost-effectiveness and efficiency of the registry. Moreover, the
research team assessed the quantitative and qualitative content
validity at two stages: (at the beginning of the study in the pilot
phase and then a year after pilot study). To our best knowledge,
no study has investigated the validity and reliability of the
instrument through 1 year pilot phase; therefore, we regarded
this as one of the strengths of the current study. Because of
the national importance of the issue, assessing the validity
and reliability of the items in long-term period (for example,
5 years after implementation of the tool at national level) is
suggested. According to the findings of this study, reliability
and validity for all the items tool were satisfactory; therefore,
each item could be separately used and shortening of the tool
in future will not affect the reliability and validity of the entire
tool. In addition, robust statistical methods for assessing validity
and reliability were also employed. We used modified content
validity, which takes into account the consistency of agreement.

Despite the emphasis placed on the following issues, they were
not focused upon in this paper. For example, the question as to
the data collection is tool is qualified enough to be employed
for all RTTs is open to investigation. In addition, the issue of
whether fixed nursing staff should be employed to fill out the
scale or other human resources are also qualified to complete
the tool needs attention. Cost-effectiveness of the registrar data
collection scale deserves further investigation.

CoNCLUSIONS

The registrar data collection tool was confirmed to be a reliable
and valid tool to be used for inpatient RTIs in the Iranian IRTIR
and similar settings.
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