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THESIS ABSTRACT

The burden of Road Traffic Injuries (RTIs) disproportionately affects low and middle —
income countries (LMICs). For instance, 85% of the global deaths and 90% of the annual
Disability Adjusted Life Years (DALYSs) attributed to RTIs occur in LMICs (Peden et al.
2004), which account for less than 40% of the world’s vehicles (Scuffham. 2008). In South
Africa injuries are among the principal contributors to the quadruple burden of disease, with
the other contributors being maternal, women and child health problems; HIV and
tuberculosis; and emerging chronic diseases of lifestyle (Bradshaw et al. 2002). In 2000, RTIs
were the second leading cause of injuries after interpersonal violence (Bradshaw et al. 2002)
and were responsible for 6.9% premature mortality in the Western Cape Province, 40%
higher than the national figure of 5% (Matzopoulos et al. 2008). Good quality, reliable data
are necessary to determine the magnitude of the problem and to identify the areas requiring
prioritization for intervention as well as evaluating effectiveness of interventions. The aim of
this study was to assess whether the quality of the RTI data collected by the South African
Police Service (SAPS) and mortuaries was sufficient for determining the burden of RTIs in
the Western Cape province, and for implementing and monitoring road safety interventions.
Under-reporting was assessed by comparing data reported by the police in 2008, with data
from 18 provincial mortuaries. Completeness (i.e. the proportion of the total estimated
fatalities captured by each dataset) was assessed using two sample capture—recapture method
and the local applicability of this method was also assessed. Lastly, the study identified
practical measures to enhance the quality and improve the utility of provincial road traffic
injury information.

The provincial road traffic mortality rates calculated from mortuary and police datasets were:
32.2 deaths/ 100,000 population per year (95% Confidence Interval (CI): 30.7- 33.8); and

16.3 deaths/100,000 population per year (95% CI. 15.3 — 17.5) respectively. There was
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substantial duplication of crash events, varying proportions of missing data for demographic
and other identifying variables with age missing in nearly half of the cases in the police
dataset. The estimated completeness of the mortuary and police datasets was 57.6% and
46.4% separately, and 77.3% combined. Not all the assumptions underlying the use of
capture-recapture method were met in this study hence the completeness estimates need to be
interpreted with caution.

This study found extensive data quality problems which need to be addressed in order to

improve data utility for informing road safety policies.
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ABBREVIATIONS

CTTR Cape Town Trauma Registry

DHS Demographic Health Survey

DALYS Disability Adjusted Life Years

eNATIS Electronic National Traffic Information System
HIS Health Information Systems

HMN Health Metrics Network

ICD International Classification of Diseases

LMIC Low and Middle Income Countries

PAB Provincial Accidents Bureau

PIMSS Provincial Injury Mortality Surveillance System
RTIs Road Traffic Injuries

RTMC Road Traffic Management Corporation

SAPS South African Police Service

WHO World Health Organisation

YLL Years of Life Lost



REVIEW OF EXISTING DATA SOURCES ON ROAD TRAFFIC INJURIES (RTIS)

IN THE WESTERN CAPE PROVINCE, SOUTH AFRICA.

1. INTRODUCTION

1.1. Background

Road traffic injuries as a public health priority

Road Traffic Injuries (RTIs) are a public health concern because of the resulting loss of
enormous human potential and their negative social and economic consequences (Peden et al.
2004). RTIs are a major public health challenge but are neglected (Lagarde. 2007). The
recognition of the problem and prevention efforts are well below levels directed at other
health problems particularly in developing countries, where relatively little funding is
invested in preventing road crashes and injuries (Lagarde. 2007, Norman et al. 2007).
Globally approximately USD 919- 985 million is spent on research and other programs
related to HIV/AIDS while only USD 24- 33 million is spent on programs for RTIs (Lagarde.
2007), despite the fact that RTIs are predictable and preventable. The problem of injury can
only be efficiently addressed if there is data to determine the magnitude of the problem and to
identify the areas requiring prioritization for intervention as well as evaluating effectiveness

of interventions.

1.2. Problem Statement

Several studies and reports provide estimates of the traffic injury burden for the Province, but
the true extent of the problem remains unknown because a review of the Western Cape
Provincial and City of Cape Town traffic data has identified a number of inaccuracies in the
available data sources (Matzopoulos et al. 2008). These included: sub-optimal reporting with
regards to risk factors such as blood alcohol concentration (BAC), estimated vehicle speed,
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vehicle condition, loading condition; unclear linkage between the data systems; variation in
the crash reporting formats among the Provinces, Municipalities and the Road Traffic
Management Corporation (RTMC). In addition, recent Provincial data were not readily
available and those data that could be accessed were not available at a Municipal level. It is
therefore not clear whether the available data reflect the true extent of traffic injuries and
whether they are suitable for informing injury prevention efforts. To date, no formal study
has been done to determine the extent or magnitude of these problems in traffic related injury

information systems for the Province as a whole.

1.3. Justification for the Research

Road Traffic Injuries account for 25% of injury deaths and a third of the Western Cape Injury
burden (Bradshaw et al. 2003). In addition the road traffic injury burden accounts for 6.9% of
total premature mortality in the province, which is almost 40% higher than the national
contribution of 5% (Matzopoulos et al. 2008). Good quality, accurate and reliable data are
crucial to inform understanding of the risk factors associated with RTIs as well as helping in
coming up with effective intervention strategies. Decision makers in the responsible
departments need accurate data upon which to base injury prevention policies, as these data

are used to evaluate effectiveness of the interventions.

This study will assess the quality of road traffic injury data in the Western Cape with a view
to determining their accuracy and potential use in the implementation of preventive

interventions and their evaluation.



2. LITERATURE REVIEW

2.1. Global Burden

It is estimated that 1.2 million people are killed in road traffic crashes each year globally
(Peden et al. 2004,Spiegel et al. 2008). An additional 20 — 50 million are injured or disabled
as a result of road traffic crashes (Spiegel et al. 2008). It is not possible to assign a value to
the social cost of RTIs (Peden et al. 2004). RTIs place a heavy burden on global and national
economies as well as on household finances. Loss of bread winners from RTIs and the added
burden of caring for members disabled by the injuries may result in poverty.

The burden of road traffic injuries (RTIs) disproportionately affects low-and - middle income
countries (LMIC) (Spiegel et al. 2008) with 85% of the global deaths and 90% of the annual
Disability Adjusted Life Years attributed to RTIs occurring in LMIC (Peden et al. 2004)
which account for less than 40% of the world’s vehicles (Scuffham. 2008). Similarly, sub-
Saharan Africa with only 4% of vehicles registered globally accounted for 10% of total road

fatalities in 2000 (Odero. 2004).

2.2. Road Traffic Injuries in South Africa and the Western Cape

South Africa is the most developed African country with 17 licensed vehicles per 100
inhabitants as of 2005 (Lagarde. 2007). Injuries are among the quadruple burden of disease in
South Africa (Bradshaw et al. 2002). RTIs were the second leading cause of injuries in South
Africa after interpersonal violence (Norman et al. 2007). Nationally, RTIs were ranked ninth
among top causes of death, the fifth leading cause of premature mortality and 4™ leading
cause of DALYs in 2000 (Bradshaw et al. 2003). The age standardized RTI mortality rate for
South Africa estimated at 39.7/100,000 was higher than for any WHO region and almost
double the global average (Norman et al. 2007). The problem was even more pronounced in
certain provinces, such as the Western Cape and Gauteng where RTIs were ranked as the
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sixth and fifth leading causes of death and the fourth and third leading causes of premature
mortality respectively (Bradshaw et al. 2003)

These statistics indicate why RTIs are of particular importance in South Africa, and
highlights the need to focus on RTIs, among other problems, in order to reduce premature
mortality.

In the Western Cape Province, injuries at 22% were the second biggest contributor to the
provincial burden of disease in 2000 with violence and road traffic crashes being the
dominant causes (Bradshaw et al. 2003). The road traffic injury burden in the Western Cape
Province, as measured by YLL is 6.9%, which is 40% higher than the national figure of 5%
(Matzopoulos et al. 2008). Thus, RTIs are of particular importance to the Western Cape
Province and its prevention needs to be prioritised. It was estimated that in 2005, on average
305 crashes occurred per day in the Western Cape (Provincial Government Western Cape.
2005). There has been an increasing trend in the number of crashes occurring in the Western
Cape from 95,434 in 2000 to 111,630 in 2005. In 2005, about seven percent of the crashes
were fatal. 47.7% of the fatalities were pedestrians but this figure was as high as 63% in the
Cape Metropolitan area. More than half (57.1%) of the pedestrians who died had a Blood
Alcohol Concentration of greater than 0.05mg/ml (Provincial Government Western Cape.

2005).

2.3. The Utility of Road Traffic Injury Information for Prevention

The Western Cape government has planned safety strategies in the Road safety. However
details of the extent and impact of current practices is not known (Matzopolous et al.), and
their analysis will help in recommending appropriate interventions. Hence there is need for

accurate data on mortality, morbidity and costs of crashes.



Good quality, reliable data are necessary to assess the magnitude of the problem, identify at
risk groups, allocate resources appropriately and prioritize interventions for injury prevention
and control. Accurate and reliable data are also needed for assessment of the effectiveness of
interventional programs and to raise awareness among the public and policy makers.

Most of the research related to RTIs has been done in developed countries (Lagarde. 2007).
For instance, only 290 out of the 25,320 references in PubMed from 1956 to 2006 reported
data from Africa (Lagarde. 2007). In addition to limited research on this topic in Africa,
most countries in the region lack complete documentation on RTIs, and have poor or non-
existent surveillance systems (Odero. 2004). Thus despite facing a disproportionately high
burden, the necessary information to assist in prevention programs is less available or
lacking.

South Africa does not yet have complete vital registration and injury statistics (Norman et al.
2007). Data on RTIs need to be comprehensively and consistently collected capturing
incidence, causes, geographical location and sequelae of RTIs. These data should then be
periodically reviewed to formulate national and regional reports, determine trends in RTIs
and assess effectiveness of intervention programs. Such information will help create

awareness of the magnitude of the problem and facilitate prevention measures.

2.4. Available Sources of Traffic Related Injuries Data
In South Africa, there are several sources of information for road crashes and injuries. These
include systems that collect data on an on-going as well as periodic basis. In the Western
Cape Province there are several surveillance systems such as:

+Provincial Injury Mortality Surveillance System (PIMSS), which is a sentinel system,

managed by the Medical Research Council of South Africa. It collects data on all non-



natural deaths including road traffic deaths from participating mortuaries and forensic
chemistry laboratories.
+Traffic crash statistics from the Province, local authorities and the respective
coordinating agencies including the Road Traffic Management Corporation and the
Department of Community Safety. These agencies capture data collected by the police.
¢+ Emergency Medical Services data from the Department of Health; data from hospital’s
trauma unit registers; and
¢+ The Demographic and Health Survey (DHS) which collects information periodically.
Unreliable data misrepresent the causes and magnitude of Road Traffic Injuries. Poor
information is a major obstacle to successful development and implementation of
interventions, and their monitoring and evaluation. In addition, road accident costs which are

based on official figures will be wrongly estimated (Spiegel et al. 2008).

2.4.1. Limitations of Available Data Sources

Hospital registers give information on deaths that occur within the hospital and non-fatal
cases detailing the nature and severity of the injury. However, these registers miss cases that
do not present to hospital. In addition, information in hospital registers can be inaccurate,
especially if the initial diagnosis recorded was wrong or additional injuries are discovered
later and the registers are not updated.

Accuracy of death register data depends on the level of training of the individual who fills in
the forms. In addition use of death registers alone misses non-fatal cases.

While only the police may record deaths that occur outside the hospital, not all injuries are
reported to the police. Unfortunately under-reporting of deaths and injuries due to road
crashes by the police is a widespread problem affecting not only LMIC but also high-income

countries (Bhalla et al. 2009, Shepherd et al. 2000, Peden et al. 2005).



A study in Karachi, Pakistan revealed that police data may miss between 61% and 86% of
motor vehicle crashes that result in injuries, whereas in Brazil 53% of the accidents are not
reported to the police (Peden et al. 2005). A recent study in China found that between 2002
and 2007, the road traffic mortality rate based on death registration data was almost twice as
high as the rate reported by the police (Hu et al. 2010).

Given these limitations, integrating all information sources is indispensable to building an
accurate surveillance system (Lyons et al. 2008) that can track the circumstances of a traffic
accident, the risk factors and the medical consequences, as well as establishing and
evaluating prevention interventions. However when the quality and reliability of the data vary
significantly between sources, it reduces the accuracy and usefulness of the overall
surveillance system (Lyons et al. 2008). In addition variation in the definitions used in

different data sources makes linking the data sources very difficult.

3. AIM OF THE STUDY

The main aim of the study is to determine the quality of road traffic injuries information
systems by assessing underreporting and completeness of the available data, and thus
assessing whether the available data sources are suitable for determining the burden of RTIs
in the Western Cape Province, and whether the quality of the data is sufficient for

implementing and monitoring interventions which will improve safety of road users.

4. RESEARCH QUESTIONS
Primary: How accurate are the available data sources for Road Traffic Injuries in the
Western Cape in terms of reflecting the true extent of injuries?
Subsidiary question: Are they suitable for informing injury prevention efforts and

how can they be improved?



These will be translated into the objectives below:

5. OBJECTIVES

To measure the extent of underreporting in provincial traffic death estimates using mortuary
data as the gold standard.

To assess the quality of the collected data in the various data sources, in terms of variable
completeness, accuracy, ability to link cases across datasets and usefulness of the explanatory
variables.

To assess completeness of datasets using capture-recapture technique, and assess
applicability of the method in the local setting.

To identify practical measures to enhance the quality and improve the utility of provincial

road traffic injury information.

6. METHODOLOGY

6.1. Study Design

The study design will be cross-sectional with both descriptive and analytical components,
which will assess quality, completeness and utility of police, hospital and mortuary data for

the Western Cape Province for the year 2008.

6.2. Data Sources

1. Hospital data will be obtained from Cape Town Trauma Registry (CTTR) dataset from
Groote Schuur hospital (GSH). The data from this dataset were collected during a pilot study
on injury surveillance in Cape Town. It captured 80-90% of all trauma cases that were seen in
the month of October 2008. The missed cases will be obtained from the trauma register book

to obtain 100% coverage for the month. Groote Schuur hospital is the larger of the two
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tertiary care facilities in the Western Cape Province, which manages severe trauma cases
from the whole Province and less severe cases from areas located near to the hospital.

2. Provincial road traffic injury data will be obtained from the Provincial Accident Bureau
(PAB). These data are collected by the police and include both fatal and non-fatal cases of
traffic related injuries.

3. Mortuary data will be obtained from the Department of Health’s Forensic Pathology
services, which has data on all deaths due to RTIs in the province. South Africa’s strict
medico-legal code requires that all non-natural deaths should be examined by a district
surgeon, forensic pathologist or medical practitioner (Republic of South Africa. 1959), hence
it will be assumed that mortuaries provide full coverage of all non-natural deaths in the

Province and its dataset will act as a gold standard.

A summary of variables collected by the three datasets understudy is shown in Table 1, and
accident report and fatal crash report forms used by the Police to capture traffic injury data

are shown in Appendix 1 and 2.
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Table 1: List of variables in the Mortuary, PAB and CTTR datasets.

Variables Mortuary | PAB | CTTR
Name and Personal ID numbers v \4 X
Other demographic characteristics v v v
Date and time of incident v \4 \4
Town/suburb of injury v v v
Police station v \4 X
Post-mortem details v X X
Alcohol test v \4 X
ICD codes for external causes v X X
Police/ Accident registration number v v X
Crash environment details X \4 X
Vehicle details X \4 X
Injury details X v v
Clinical details on condition and management of trauma patient | X X v

*Classified as no injury, minor, serious and killed

# Detailed description of the nature and severity of injury.

6.3. Sample Size and Sampling Technique

The main data analysis in this study will not involve statistical significance testing, therefore
sample size calculation and thus power of the study are not necessary. However in an event
that significance testing will be needed, for instance analysis by categories of road users,

power calculation will be done on an ad hoc basis.
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Data from the year 2008 will be used in the study. The year 2008 has been chosen because of

the ready availability of data from the different data sources mentioned above.

6.4. Data Management

All data will be converted to STATA format using the STATA data editor. The variables will
be formatted where necessary to make them suitable for analysis using STATA.

The data will be stored in the investigator’s laptop which is password protected and only the
investigator has access to the password. The data will also be stored in an external drive as a
backup system and during analysis, data in the backup system will be updated daily. This

external drive will also be password protected and only the investigator will have access.

6.5. Data Analysis

All data will be verified to make sure that all cases are related to road traffic injury. Standard
definitions of each variable as well as criteria for inclusion into the database will be obtained
from the different data sources where necessary, as these may differ widely across databases.
Data from the three sources under study will first be explored separately before comparing
completeness between datasets. Univariate and Bivariate categorical data exploration from
each dataset will be done using frequency distribution tables, pie charts and bar graphs. If any
differences are detected during exploration and there is a need to determine whether the
differences are statistically significant, Chi-square test of independence or Fishers exact test
will be used. Power calculation will also be done at this point to determine whether the study
has adequate power to detect significance differences between the two databases.

Univariate and Bivariate continuous data exploration will be done using frequency tables,
appropriate descriptive statistics, histograms and scatter plots where necessary. If there will
be need of testing statistical significance, Pearson or Spearman correlation, t-test or non-
parametric tests will be used as necessary.
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Data exploration and significance testing if needed will be done using STATA 10 (StataCorp.
2007).

Under-reporting of traffic deaths will be assessed by comparing the rates calculated from the
PAB dataset with the rates from mortuary dataset since the latter will be assumed to have full
coverage of all injury deaths. Mortality rates will be calculated using 2008 mid-year
population for Western Cape as the denominator, estimated at 5,262,000 people (Statistics
South Africa. 2008).

A two sample Capture-recapture method will be used to assess completeness of the datasets.
Capture-recapture technique is a statistical method used to evaluate completeness of data
sources and to identify biases within datasets (Morrison et al. 2000). In epidemiological
applications, the method is useful for assessing the accuracy of surveillance systems, and
providing more accurate rates than those derived from stand alone or aggregated data sources
(Meuleners et al. 2006). The capture-recapture method has been used extensively in
biological sciences and medicine for estimating difficult to count populations (Razzak et al.
1998). However estimates derived from this method should be interpreted with caution as
validity may be compromised if all the assumptions underlying the use of the capture-
recapture method are not met.

One of the assumptions is that the data sources used should be independent (Meuleners et al.
2006, Morrison et al. 2000, Razzak et al. 1998). Lack of independence will result in an
increased number of matches and consequently underestimation of the total number of
deaths. In addition, each individual in the population should have the same probability of
being captured by each source (Meuleners et al. 2006, Morrison et al. 2000, Razzak et al.
1998). Another assumption is that the details for each case should be accurate (Morrison et al.
2000) and that sufficient information must be available in each source to match the cases in a

unique way (Meuleners et al. 2006). Poor data quality with low variable completion rates will
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result in reduced number of matches which will consequently result in overestimation of the
ascertainment corrected number. Use of capture-recapture method also requires that the
populations under study should be closed (Meuleners et al. 2006, Morrison et al. 2000,
Razzak et al. 1998). However this may not be achievable in studies involving human
populations.

Completeness of datasets for fatal cases will be assessed between mortuary and PAB,
whereas for non-fatal cases it will be between the PAB and CTTR datasets. Selected
variables will be chosen to match both fatal and non-fatal cases between datasets. The
standard used to define a match will be based on a concept used by Razzak et. al.(1998). in
their study in which they estimated deaths and injuries due to Road Traffic accidents in
Karachi. Depending on how strictly the variables for each case will match between two
datasets, four standards (A to D) will be generated. Standard A will be the strictest one where
all the selected variables for a case have to be exactly the same in both datasets. The
matching criteria will then be less strict in the other standards so that each subsequent
standard requires one less criteria for a match (Morrison et al. 2000, Razzak et al. 1998). This
will be done to take into consideration data collection circumstances. For instance a person
may have different values of age recorded in the two datasets because the police may only
manage to estimate the age of the victim on the scene, while at the hospital exact age may be
recorded. However the amount of acceptable variation will be defined a priori.

The ascertainment corrected number will then be calculated using the formula below:

(x+D(y+1)

—1(Morrison et al. 2000)
(z+)

Where x is the number of cases in database 1, y is the number of cases in database 2, and z is

the number of cases common to both databases.
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The variance and 95% confidence interval (ClI) for the estimate of N will be calculated using

the formula below:

var () = DO+ D=2y =2)
(z-D° (z+2)

95% Cl = N % 1.96 Var(N)

The estimated completeness of each database will then be calculated by dividing the number
of injury events in each database by the ascertainment corrected number (Morrison et al.
2000). The estimated completeness of both datasets combined will be calculated by dividing
the total number of non-matched cases (non-overlapping aggregate) with the ascertainment

corrected number (see Appendix 1).

6.6. Pilot Study
A pilot study will be done using data which will assist in identifying variables that will be
used to match the cases during data analysis with Capture-recapture method. The study

protocol will be amended accordingly depending on the results of the pilot study.

7. ETHICS

7.1. Approval to Conduct the Study

Ethics approval to conduct the study will be obtained from University of Cape Town’s Ethics
Committee.

Permission to use the various data bases and records will be obtained from the respective

government and research agencies that administer the data.
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The researcher and the institutions from which the data will be obtained, will sign a contract
which will allow the researcher to publish or present to scientific forums the findings of the

study subject to affording the institutions an opportunity to comment on the draft results.

7.2. Confidentiality and Privacy

The databases from the different sources may contain some personal identifying information,
therefore there is need to maintain confidentiality and privacy. Firstly, the various
organisations’ confidentiality policies with regards to use of their databases, if available will
be adhered to. In addition, only variables that will not identify an individual directly will be
used to match the cases.

Only the investigator will have access to the password for the computer and the external drive
containing the data and will not disclose the password or share any part of the data with

anyone.

7.3. Potential Benefits

Accurate reporting and completeness of databases indicate the quality of data. Therefore the
findings of this study will determine how reliable, representative and useful the traffic
injuries data in the Western Cape is.

Another benefit of this study is that the findings will help in the development of an Integrated
Transport Reporting and Management System in the Western Cape Province in future. The
findings of the study will also assist in development of intervention policies and optimal
allocation of resources in priority areas. This in turn will result in a safer urban transport and

reduction of road traffic crashes.

7.4. Potential Risks
Retrieval of personal identifying characteristics may be required during analysis if it will be

found that it is impossible to match the cases in the datasets using the available information.
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In addition, there is a potential for triangulation of data due to combining variables from
various databases that will allow identification of specific individuals, even though
identifying information from the original database was removed. Such details will only be
used for linking data. All identifying information or information that could allow for
identification of specific individuals will be redacted prior to analysis and substituted by
codes where necessary.

The results of the study may be sensitive especially if underreporting or any negative findings
are revealed. This might result in the responsible people/ organisations feeling compromised
and so all interested parties will be afforded an opportunity to comment on the findings and

these comments will be taken seriously in the further editing of the report.

7.5. Dissemination

The findings of the study will be communicated to the Departments of Health and Transport
in a written report. Oral presentation of the findings to these departments will also be
arranged.

A written report will also be sent to the Trauma Unit at Groote Schuur hospital for
dissemination to researchers involved in the trauma surveillance system and if necessary an
oral presentation of the results will be made during one of their clinical meetings.

The study findings will be compiled into an article which will be submitted for publication in
a peer review journal.

A written report of the study findings will be sent to the Burden of Disease Project of the
Medical Research Council. The project has planned several road safety strategies to reduce
the burden of traffic related injuries in the province and acknowledges the importance of

accurate traffic data capture in implementing these strategies (Matzopolous et al. ).
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The findings of the study will also be communicated to organisations/projects that are
working towards making the Western Cape province safe by reducing traffic related injuries,

as the results may be of interest to them.

8. LOGISTICS AND BUDGET
8.1. Timetable
The study will be conducted over a 9 month period. Time allocation for the different study

activities is illustrated in the Gantt Chart below.
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Figure 1: Gantt Chart Showing Study’s Time Allocation

Month June July Aug. Sept. Oct. Nov. Dec. Jan. Feb.

2010 2011
Departmental
and  Ethics
Review
Obtaining
permission to
access
datasets
Data
Cleaning
Literature
Review
Data Analysis
Draft
results
reported to
data
institutions
> Write up of
e the report
E Submission  of  the
O Report
< [ ]
8.2. Budget

It is estimated that the study will cost R12800. The table below shows the breakdown of the

Ccosts.
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Table 2: Breakdown of Costs.

Item Estimated Cost
Stationery R1500.00
Telephone costs R1500.00
Transport R800.00
External hard drive R1000.00
Field worker/ researcher costs R8000.00
Total R12800
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PART B: STRUCTURED LITERATURE REVIEW



Background

Global burden of road traffic injuries

It is estimated that 1.2 million people are killed in road traffic crashes each year globally
(Peden et al. 2004). An additional 20 — 50 million are injured or disabled as a result of road
traffic crashes (Spiegel et al. 2008). The burden of Road Traffic Injuries (RTIS)
disproportionately affects low-and middle —income countries (LMICs). For instance, 85% of
the global deaths and 90% of the annual Disability Adjusted Life Years (DALYS) attributed
to RTIs occur in LMICs (Peden et al. 2004), which account for less than 40% of the world’s
vehicles (Scuffham. 2008). Similarly, sub-Saharan Africa with only 4% of vehicles registered
globally accounted for 10% of total road fatalities in 2000 (Odero. 2004).

For every one person injured, killed or disabled by a road crash, there are many others
including family and friends who are emotionally and economically affected. It is not
possible to assign a monetary value to the social cost of RTIs, but they impose a substantial
burden on global and national economies as well as on household finances. Thus RTIs are a
public health concern because of the resulting loss of enormous human potential and their
negative social and economic consequences (Peden et al. 2004).

Although RTIs are a major public health challenge, they are neglected. The recognition of the
problem and prevention efforts are well below levels directed at other health problems
particularly in LMIC, where relatively little funding is invested in preventing road crashes
and injuries. Globally, USD 919- 985 million is spent on research and programs related to
HIV/AIDS, which is approximately 40 times the amount spent on programs for RTIs (USD
24- 33 million)(Lagarde. 2007). However, World Health Organization predicts that RTIs will
rise from being the 9™ leading cause of death in 2004 to 5™ position by 2030 whereas
HIV/AIDS will drop from being the 6™ leading cause of death to the 10™ position during the

same period (World Health Organization. 2008). Furthermore, in the age group of 5-29 years
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RTIs kill more people than HIVV/AIDS (Global Burden of Disease. 2004). There is therefore
need for more funding to invest in road safety initiatives and scale up current road safety
measures in order to counteract the escalation.

The problem of RTIs can only be efficiently addressed if there are high quality data to
determine the magnitude of the problem and to identify the areas requiring prioritization for

intervention as well as evaluating effectiveness of interventions.

Objectives

This literature review will:

Review the magnitude of RTIs in South Africa, with particular reference to the Western Cape
Province;

Describe health information systems and surveillance, and their importance with particular
reference to injury and road traffic surveillance;

Review the assessment criteria used by studies to evaluate the quality of routine health
information systems in general and road traffic injury surveillance systems in particular; and
Provide an overview of the available sources of road traffic injury data in the Western Cape

Province and their limitations.

Search Strategy

A search was conducted on PubMed, Google scholar and Google search engine using the
following search terms: road traffic injuries, health information systems, injury surveillance,
data quality evaluation, capture-recapture. Annual national traffic reports were obtained from
the Arrive Alive website (Road Traffic Management Corporation.), and Demographic and
Health surveys were obtained from the South African Government website (Department of

Health.). Additional articles were identified from the reference lists and bibliographies of



selected articles and from personal communication with researchers and practitioners with

traffic safety and injury prevention expertise.

Road Traffic Injuries in South Africa and the Western Cape

South Africa had 17 licensed vehicles per 100 inhabitants as of 2005.(Lagarde. 2007) The
quadruple burden of disease in South Africa include: maternal, women and child health; HIV
and tuberculosis; emerging chronic diseases of lifestyle; and injuries, of which RTIs are part
(Bradshaw et al. 2002). Nationally, RTIs were ranked ninth among top causes of death, the
fifth leading cause of premature mortality and 4™ leading cause of DALYs in 2000
(Bradshaw et al. 2003). The age standardized RTI mortality rate for South Africa estimated at
39.7/100,000 was higher than for any WHO region and almost double the global average
(Norman et al. 2007). The problem was even more pronounced in certain provinces, such as
the Western Cape and Gauteng where RTIs were ranked as the sixth and fifth leading causes
of death and the fourth and third leading causes of premature mortality respectively
(Bradshaw et al. 2003).

The road traffic injury burden in the Western Cape Province in 2000, as measured by years of
life lost (YLL) was 6.9%, which was 40% higher than the national figure of 5%
(Matzopoulos et al. 2008). Thus, RTIs are of particular importance to the Western Cape
Province and its prevention needs to be prioritised.

It was estimated that in 2005, on average 305 crashes occurred per day in the Western Cape
and there is also evidence of an increasing trend in the number of crashes recorded year-on-
year from 95,434 in 2000 to 111,630 in 2005. The decreasing trend in fatalities over the same
period of time might have been apparent due to improved recording of minor injuries. In
2005, about seven percent of the crashes were fatal (Provincial Government Western Cape.

2005), 47.7% of the fatalities were pedestrians but this figure was as high as 63% in the Cape



Metropolitan area. More than half (57.1%) of the pedestrians who died had a Blood Alcohol
Concentration of greater than 0.05mg/ml.

These statistics highlight the need to prioritise injury prevention. One of the basic
requirements that will ensure successful injury prevention is good quality data from effective
health information system of which injury surveillance is part. Good quality data will ensure
implementation of appropriate interventions and assist in evaluation of the success of the

interventions.

Health Information Systems

A Health Information System (HIS) is defined as “an integrated effort to collect, process,
report and use health information and knowledge to influence policy-making, programme
action and research” (AbouZahr et al. 2005). Health Information Systems’ main role
therefore is to produce data which after analysis and dissemination will aid in public health
decision-making and research.

The state-of-the-art health information systems consist of two complementary parts, first a
universal and effective routine civil registration system, and second, a variable range of
information sources from specific disease surveillance systems, censuses and sample surveys
(Hill et al. 2007).

“Civil registration is the continuous, permanent, compulsory, and universal recording of the
occurrence and characteristics of vital events (e.g. live births, deaths, fetal deaths, marriages,
and divorces) and other civil status events pertaining to the population as provided by decree,
law, or regulation, in accordance with the legal requirements in each country” (Setel et al.
2007). Civil registration systems provide important information on population health, thus

they are a foundation of health information systems.



Use of vital statistics from civil registration system or HIS to guide in setting priorities for
health development and policy making goes back in history. William Farr, the Superintendent
of the Statistical department of the general registry in London and a pioneer in the field of
medical statistics, published reports in 1850 on causes of death using mortality data, from the
civil registration system (Joubert et al. 2007, Mahapatra et al. 2007). John Snow was able to
identify the contaminated water pump as the source of the cholera epidemic in London in the
1880s using registers of births and deaths of each victim maintained by local parishes
(AbouZzahr et al. 2005, Joubert et al. 2007). In recent times, evidence generated from vital
statistics led to legislation on use of seatbelts and drink driving to reduce deaths from road
traffic accidents (Mahapatra et al. 2007). These examples show how vital statistics from
registration systems have been instrumental in guiding decision making and policy
development.

In contrast specific disease surveillance is on-going systematic collection, analysis,
interpretation and dissemination of health information for a specific disease which should
lead to prevention and control of the disease (Holder et al. 2001, Joubert et al. 2007).
Surveillance can either be passive where the data are collected for other purposes or active
where there is active case finding. For instance, the primary function of civil registration
systems is not to identify injury deaths, however it is possible to obtain such information
from the systems. On the other hand, the main objective of an injury surveillance system is to
collect information about the incidence, causes and consequences of injuries by active case
finding.

Lack of fully developed civil registration and surveillance systems has resulted in
development of other methods of data collection, which include: sample registration sites
where there is continuous registration of only a sample of deaths and births; demographic

surveillance sites limited to a defined geographic region; populations census; and
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demographic and health surveys (Hill et al. 2007). Population censuses are done both in
countries with well and poorly developed civil registration systems. Countries with well-
developed civil registration systems mainly conduct censuses to obtain denominator data for
mortality and fertility rates (Hill et al. 2007) but censuses can provide information on size,
distribution and composition of populations (United Nations Statistics Division. 2004).
Demographic and Health Surveys (DHS) are population based household surveys which
provide information on a wide range of monitoring and impact evaluation indicators in the
areas of population, health, and nutrition (Boerma et al. 1993, Measure DHS. ). The health
indicators in DHS have changed over time and some surveys now include information on
injuries.

HIS play several roles, all of which will ultimately result in improved health of communities
or populations. This includes assessing health service appropriateness and adequacy,
formulating and evaluating health programs, monitoring progress of health programs and
formulating research hypotheses.

Firstly, HIS can assist in improving effective clinical management and assessing the degree to
which services are meeting the needs and demands of communities (AbouZahr et al. 2005).
Such information will result in effective and efficient use of resources.

Secondly, HIS can also assist in formulating and evaluating health programs. Estimates on
number of deaths that will be averted or proportion of disease that will be addressed by a
particular health program are a basic requirement for any health program (AbouZahr et al.
2005). In addition vital statistics from HIS will help to monitor progress of such programs.
Thirdly, HIS can also be used to formulate research hypotheses, thus also supporting
epidemiological research. For instance routine data from civil registration in England which
showed a substantial increase in deaths from lung cancer in men, led Doll and Hill to identify

the causal association between smoking and lung cancer (Mahapatra et al. 2007).
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The general roles of HIS discussed above, can also apply to specific disease surveillance
systems such as injury surveillance. Injury surveillance systems with good quality data are
fundamental prerequisites which will help identify problem areas and needs, facilitate
appropriate resource allocation, monitor progress of any interventional program/goals,
evaluate impact of existing interventions and make evidence based decisions on policies that
will improve road safety. However RTI surveillance is traditionally the scope of transport and
police ministries and only peripheral to health, as the former are usually the ones responsible
for implementing and enforcing road safety measures. Ministry of Health on the other hand,
uses injury surveillance data to improve care of trauma patients. Thus coordination between
Ministry of Health and other stakeholders is vital to effective HIS and injury surveillance. In
countries where such coordination is poor or non-existent, a fragmented and ineffective HIS
and injury surveillance with poor data quality has resulted.

Considering the important role that health information systems play in guiding public health
action including injury prevention, the importance of effective surveillance systems with
good quality data cannot be overemphasized. There is therefore need for countries to
periodically evaluate surveillance systems, with an aim of improving the quality, efficiency
and usefulness of the data (German et al. 2001). Such assessments will identify structural
weaknesses in the system, correct observed biases and plan improvements (Mahapatra et al.

2007).

Quality assessment of health information systems

The usefulness of HIS in most developing countries is limited because of systematic
problems. The availability of appropriately trained human resources with analytical,
numerical and statistical skills is crucial (AbouZahr et al. 2005) and lack of such personnel in

developing countries is one of the reasons which have resulted in poor quality data. In order



to meet the requirements of their intended use, surveillance data need to be accurate,
complete, relevant and timely.

Several criteria have been used to assess the quality of surveillance data. These include: the
assessment criteria that were proposed to evaluate the quality of cause-of-death statistics
reported to World Health Organisation (WHO) (Mahapatra et al. 2007); the quality
assessment framework for vital statistics from civil registration systems (AbouZahr et al.
2005,Mahapatra et al. 2007); and the Health Metrics Network (HMN) method for assessment
of country’s health information systems (Health Metrics Network. 2006).

The present study assessed completeness of road traffic injury surveillance data from two
sources, a criterion common to both quality assessment framework for vital statistics from
civil registration systems and the HMN method.

Various methods have been used to assess completeness of civil registration systems and
injury surveillance data. In the 1950s several countries in Latin America assessed
completeness of births and deaths registers by comparing them with census data (Gaete-
Darbd et al. 1964). Bhalla et.al. (2010) estimated completeness of injury mortality data by
comparing the number of deaths recorded by death registration data for each country with
estimates of projected mortality from the United Nations Population Division.

The cut-off point at which completeness is considered high or adequate varies. Most
published cut-off points are on completeness of death registration data. Some have suggested
that completeness of 60% and above for recorded deaths can plausibly be representative of all
deaths in the population and the data can be adjusted to give unbiased estimates of mortality
(Hill et al. 2007). Reports from Health Metrics Network regard the standard of completeness
of all registered deaths and births to be high at 90% and above (Health Metrics Network.

2006, Mahapatra et al. 2007). Bhalla et.al (2010) regarded completeness to be high when it



was greater than 80% of the expected value, medium when between 60% and 80%, and low
otherwise.

Several studies have used two sample capture-recapture technique to assess completeness of
national traffic injury surveillance data (Meuleners et al. 2006, Morrison et al. 2000, Razzak
et al. 1998). Capture-recapture technique is a statistical method used to evaluate completeness
of data sources and to identify biases within datasets (Morrison et al. 2000). The current
study used Capture-recapture method to assess completeness of road traffic injury

surveillance data in the Western Cape Province of South Africa.

The Utility of Road Traffic Injury Information for Prevention

As the present study assessed the quality of road traffic injury surveillance data, this section
discusses the specific role of good quality Road Traffic injury surveillance data in injury
prevention, the available sources of road traffic injury data in South Africa and the Western
Cape Province and their limitations.

Good quality, reliable data are necessary to assess the magnitude of the problem of RTIs in
the Western Cape Province, determine trends in RTIs, identify at risk groups, allocate
resources appropriately and prioritize interventions for injury prevention and control.
Accurate and reliable data are also needed for assessment of the effectiveness of
interventional programs and to raise awareness among the public and policy makers.

Data on RTIs need to be comprehensively and consistently collected to capture incidence,
causes, geographical location and sequelae of RTIs. These data should then be periodically
reviewed to formulate national and regional reports.

South Africa does not yet have complete vital registration nor injury statistics (Norman et al.
2007) with the result that current data misrepresent the causes and magnitude of RTIs. Poor

information is a major obstacle to successful development and implementation of
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interventions, and their monitoring and evaluation. In addition, road accident costs which are
based on official figures will be wrongly estimated (Spiegel et al. 2008).
In South Africa, there are several sources of information for road crashes and injuries. These
include systems that collect data on an on-going basis as well as periodically. In the Western
Cape Province there are several surveillance systems, such as:
+Provincial Injury Mortality Surveillance System (PIMSS), which is a sentinel system,
managed by the Medical Research Council of South Africa. It collects data on all non-
natural deaths including road traffic deaths from participating mortuaries and forensic
chemistry laboratories.
+Traffic crash statistics from the Province, local authorities and the respective
coordinating agencies including the Road Traffic Management Corporation and the
Department of Community Safety. These agencies capture data collected by the police.
¢+ Emergency Medical Services data from the Department of Health; data from hospital’s
trauma unit registers; and
¢+ The Demographic and Health Survey (DHS) which collects information periodically.
Each of these sources has limitations. The PIMSS database has a wide range of information
including demographic, geographic, and special investigations’ details. The external causes
of injuries are coded according to a structure that is consistent with ICD codes, thereby
facilitating international comparisons. The PIMSS is assumed to provide complete coverage
of all non-natural deaths hence can be used as a gold standard to validate other databases.
However, use of PIMSS data alone misses non-fatal cases.
The Police collect detailed information on circumstances surrounding the crash and vehicle
details. However, not all injuries are reported to the police. Unfortunately under-reporting of
deaths and injuries due to road crashes by the police is a widespread problem affecting not

only LMIC but also high-income countries (Shepherd et al. 2000, Peden et al. 2005.).
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A study in Karachi, Pakistan revealed that police data may miss between 61% and 86% of
motor vehicle crashes that result in injuries , whereas in Brazil 53% of the accidents are not
reported to the police (Peden et al. 2005). A recent study in China found that between 2002
and 2007, the road traffic mortality rate based on death registration data was almost twice as
high as the rate reported by the police (Hu et al. 2010).

Hospital registers capture deaths that occur within the hospital as well as non-fatal cases who
seek hospital care. Hospital based trauma registers provide details on the nature and severity
of injuries and clinical care given to trauma patients. This information can be used to improve
quality of care and outcomes for trauma patients, ensure proper resource allocation (Schultz
et al. 2007) and assist in evaluating the economic impact of trauma (Pollock. 1995).
However, hospital based trauma registers do not capture all trauma cases in the catchment
area and the information is not always aimed specifically at primary prevention of injuries.
DHS collects information on type and causes of injuries experienced in the month prior to the
survey in both children and adults (Department of Health., Department of Health.). It is the
only source that provides information on non-fatal injuries occurring in the communities at a
national level. However the information is general, mainly classifying the injuries into
intentional and non-intentional injuries. The cause of injury information does not go into
specific details. For instance, RTIs are reported as one of the causes of injuries but no further
break down in terms of road user, age and sex distribution is given.

Given these limitations, integrating all information sources is indispensable to building an
accurate surveillance system (Lyons et al. 2008) that can track the circumstances of a traffic
accident, the risk factors and the medical consequences, as well as establishing and
evaluating prevention interventions. However when the quality and reliability of the data vary

significantly between sources, it reduces the accuracy and usefulness of the overall
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surveillance system (Peden et al. 2005). In addition variation in the definitions used in

different data sources makes linking the data sources very difficult.

Research Needs

Most of the research related to RTIs has been done in developed countries (Lagarde. 2007).
For instance, only 290 out of the 25,320 references in PubMed from 1956 to 2006 reported
data from Africa (Lagarde. 2007). There is insufficient knowledge about the quality of injury
surveillance data and countries are not always aware of the extent of the data problems with
their systems or how they might be corrected to improve their utility (Mahapatra et al. 2007).
More studies are needed especially in LMIC to assess the quality of the data collected by
injury surveillance systems, and the plausibility of the information about the burden of RTIs

that can be derived from them.

Summary

RTIs are a public health challenge which disproportionately affect LMIC. Most of these
countries lack complete documentation on RTIs, and have poor or non-existent surveillance
systems (Odero. 2004). Thus despite facing a disproportionately high burden, the necessary
information to assist in prevention programs is less available or lacking. The role of effective
surveillance systems in guiding public health action including traffic injury prevention is
clear. There is therefore need for countries to strengthen these systems and periodically assess
their performance and make recommendations to improve their content. This will ensure
good quality data which will be representative, reliable and useful in making plausible

decisions.
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ABSTRACT:

Objectives: This study assessed whether the quality of the available road traffic injuries
(RTIs) data was sufficient for determining the burden of RTIs in the Western Cape Province
and for implementing and monitoring road safety interventions.

Methodology: Under-reporting was assessed by comparing data reported by the South
African Police Services (SAPS) in 2008 with data from 18 provincial mortuaries.
Completeness of the driver-death subset of all RTIs was assessed using the capture-recapture
method.

Results: The mortuary and police datasets comprised 1696 and 860 fatalities respectively for
the year 2008. The corresponding provincial road traffic mortality rates were: 32.2
deaths/100,000 population per year (95% Confidence Interval (Cl): 30.7 - 33.8); and 16.3
deaths/100,000 population per year (95% CI: 15.3 — 17.5). The police dataset contained
820,960 crashes, involving 196,889 persons, indicating substantial duplication of crash
events. There were varying proportions of missing data for demographic and other
identifying variables with age missing in nearly half of the cases in the police dataset. The
estimated total number of driver-deaths/year was 588.6 (95% CI: 544.4 to 632.8), yielding
estimated completeness of the mortuary and police datasets of 57.6% and 46.4% separately,
and 77.3% combined.

Conclusion: This study found extensive data quality problems including missing data,
duplication and significant under-reporting of traffic injury deaths in the police data. There is
a need to address the problems highlighted by this study in order to improve data utility for
informing road safety policies.

Key Words: Road Traffic Injuries (RTI), data quality, capture-recapture, under-reporting,

completeness.



1. INTRODUCTION

The burden of road traffic injuries (RTIs) disproportionately affects low-and middle—income
countries (LMIC) (Spiegel et al. 2008) with 85% of the global deaths and 90% of the annual
Disability Adjusted Life Years attributed to RTIs occurring in LMIC (Peden et al. 2004)
which account for less than 40% of the world’s vehicles (Scuffham. 2008). In South Africa
injuries are among the principal contributors to the quadruple burden of disease (Bradshaw et
al. 2002) and RTIs were the second leading cause of injuries after interpersonal violence. The
age standardized RTI mortality rate for South Africa estimated at 39.7/100,000 in the year
2000, was higher than for any WHO region and almost double the global average (Norman et
al. 2007). In South Africa’s Western Cape Province, RTIs are of particular importance. In
2000, 6.9% of premature mortality was due to RTIs, which was 40% higher than the national
figure of 5% (Matzopoulos et al. 2008).

As RTI prevention is a provincial priority, good quality, reliable data are necessary to assess
the magnitude of the problem, identify at risk groups, allocate resources appropriately and
prioritize interventions for injury prevention and control. Accurate and reliable data are also
needed for assessment of the effectiveness of interventional programs and to raise awareness
among the public and policy makers. However, few studies have assessed the quality of RTI
data from LMIC and the utility of these data for prevention are not known. While there is
substantial investment in intervention programs for traffic injuries in South Africa, very little
funding is directed at improving the availability and quality of data with which they can be
evaluated. For example, vital statistics registration is incomplete and injury surveillance is
limited (Norman et al. 2007).

RTI data need to be comprehensively and consistently collected, capturing incidence, causes,

geographical location and sequelae of RTIs. These data should then be periodically reviewed



to assess their quality and any problems identified should be corrected to improve their utility
in informing injury prevention and evaluating interventions.

Various methods have been used to assess completeness of civil registration systems and
injury surveillance data. Bhalla et.al. (2010) estimated completeness of injury mortality data
by comparing the number of deaths recorded by death registration data for each country with
estimates of projected mortality from the United Nations Population Division. Several studies
assessing completeness of national injury surveillance data have used a two sample capture-
recapture technique, a statistical method used to evaluate completeness of data sources and to
identify biases within datasets (Meuleners et al. 2006, Morrison et al. 2000, Razzak et al.
1998).

In the Western Cape, RTI data are collected by several authorities including the police,
hospitals and forensic pathology services, whereas Road Traffic Management Corporation
collates data collected by the police and produce annual traffic reports. However the quality
of these data is unknown. The aim of the present study was to assess whether the quality of
the available RTI data was sufficient for determining the burden of RTIs in the province, and
for implementing and monitoring road safety interventions. The main objective of the study
was to assess data quality by examining under-reporting and completeness of datasets.
Under-reporting of police data was assessed using mortuary dataset as the gold standard,
since mortuaries are assumed to provide full coverage of all non-natural deaths in the
province (Republic of South Africa. 1959). Completeness (i.e. the proportion of the total
estimated fatalities captured by each dataset) was assessed using the capture—recapture
method and the local applicability of this method was also assessed. Lastly, the study
identified practical measures to enhance the quality and improve the utility of provincial road

traffic injury information.



2. METHODOLOGY

2.1. Data Sources

Two sources of traffic related injuries data in the Western Cape for 2008 were evaluated. RTI
deaths were extracted from the database of the Department of Health’s Forensic Pathology
Service, which provided data from the 18 provincial mortuaries that collect information on all
injury deaths including those that are road traffic related. South Africa’s strict medico-legal
code requires that all non-natural deaths should be examined by a district surgeon, forensic
pathologist or medical practitioner (Republic of South Africa. 1959)), hence it was assumed
that mortuaries provide full coverage of all non-natural deaths in the Province.

The Provincial Accidents Bureau (PAB) provided both fatal and non-fatal RTI data for all
crashes attended by the police. Non-fatal and fatal crashes were registered by the police using
two standardised data collection forms: the Accident Report and the Fatal Crash Report.
Depending on the location of the crash, the forms were sent either to the PAB directly or via
the City of Cape Town Accidents Bureau. All data were captured electronically and compiled

in a single database managed by the PAB.

The denominator data used to calculate Provincial age specific driver mortality rates i.e. total
number of licensed drivers in the Western Cape Province, in each age group was obtained

from electronic National Traffic Information System (eNATIS. 2010).

2.2. Variables
Variables available in the mortuary and PAB datasets are shown in Table 1. PAB data had
detailed information on the crash and circumstances surrounding crash occurrence and also

vehicle details.



Table 1: An inclusive list of variables in the PAB and Mortuary datasets.

Variables Mortuary | PAB

Name and Personal ID numbers

Other demographic characteristics

Date and time of incident

Town/suburb of injury

Police station

Post-mortem details

Alcohol test

ICD codes for external causes

Police/ Accident registration number

pd 2] =2 <20 2] =2l 2] =2 21 =2

Crash environment details

<] <21 <21 X <] X 2] =20 =2 =21 <2/

Vehicle details X

2|
!

Injury details X

*Classified as no injury, minor, serious and killed

2.3. Pilot Study

Exploratory analysis revealed several anomalies with the data. First, it was noted that police
tended to record details for unknown victims by substituting details that were known at the
time. These were usually the details of the vehicle driver that were often replicated and

applied to other injured parties, such as unknown passengers or pedestrians. This contributed



to a large number of duplicate names that thwarted attempts to match cases across datasets as
the victim name was the main identifying variable. As matching is a prerequisite for
assessing completeness using the capture-recapture method, this anomaly prompted a
revision of the methodology that had originally been proposed in that passengers, pedestrians,
cyclists and motorcyclists were necessarily excluded from the capture-recapture analysis
including those cyclists and motorcyclists who were recorded as drivers in the PAB dataset
(Figure 1). Consequently, completeness analysis was limited to a subset of driver-deaths in
the two databases.

Second, some of the variables used to match cases had significant proportions of missing
data. As such it was not possible to generate different standards for matching (depending on
how strictly the variables for each case match between the two datasets) as initially proposed.
Consequently, only one standard with a loose criterion was used to match cases for the
capture--recapture method, where the name and either day of accident or police station had to
match exactly, plus any of the other matching variables namely: identity number, age, sex,
and race.

The study protocol proposed that 3 datasets should be evaluated but the Cape Town Trauma
Registry (CTTR) from the city’s Groote Schuur Hospital, was excluded after encountering

serious limitations during pilot study”.

'The CTTR dataset had no unique identifiers such as names, 1D numbers, Police Accident
Registration with which to match the cases to the mortuary or PAB data sets, and the trauma
register in which some of this information is recorded, could not be located in the hospital
archives. Hence the dataset was not suitable for analysis by the capture-recapture method.
Findings from the CTTR dataset are provided in Schuurman et al. (2010).



2.4. Analysis

Both descriptive and capture-recapture analysis was performed on fatalities only (Figure 1).

This facilitated comparison with mortuary data which consisted of fatalities only and ensured

a manageable sample with clean and accurate data.

Figure 1: Selection of cases for descriptive analysis and capture-recapture analysis

MORTUARY (1696
deaths)

PAB (196,889 cases)

860 deaths

Descriptive analysis

315 Drivers

339 Drivers 273 Drivers

Capture-recapture analysis

196,029 non-
fatal cases
excluded

18 Cyclists and 24 Motor-
cyclists excluded




Descriptive analysis of demographic characteristics was applied to the PAB and mortuary
datasets individually and to a combined dataset in which cases were matched on name with
duplicate cases removed. Anonymous cases that could not be matched were excluded from
the combined dataset.

Under-reporting of traffic deaths was assessed by comparing the rates calculated from the
PAB dataset with the rates from mortuary dataset since the latter was assumed to have full
coverage of all injury deaths. Mortality rates were calculated using mid-year population for
2008 (Statistics South Africa. 2008) as the denominator. Provincial age-specific driver
mortality rates were calculated using total number of licensed drivers in the Western Cape
Province, in each age group (eNATIS. 2010), as the denominator. 95% Confidence Intervals
for all estimates were calculated.

The percentage of missing data for key demographic and identifying variables was assessed
to identify potential problem areas for matching cases. In addition, a sample of 100 cases
captured in both mortuary and PAB datasets matched by name was used to validate the
accuracy of matched cases using EpiData Entry version 3.1 (Lauritsen et al. 2003-2008) .
These cases were assessed to determine what proportion of cases could not match on each of
the other matching variables because of missing values or inconsistency between the two

datasets.

2.4.1 Assessing completeness of mortality data using capture-recapture method

Completeness of the datasets was assessed using the capture-recapture method. The capture-
recapture method evaluates the degree of overlap between two sources to derive an
ascertainment corrected number (Meuleners et al. 2006) which is then used to estimate

completeness of datasets. In this study, the ascertainment corrected number is an estimate of
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the total number of driver deaths in the year 2008 corrected for those not recorded by either

the PAB or Mortuaries. The number was calculated using the following formula:

4Dy +1) —1(Morrison et al. 2000)
(z+2)

Where x is the number of driver deaths in mortuary dataset, y is the number of driver deaths
in PAB dataset, and z is the number of cases common to both datasets.
The variance and 95% confidence interval (CI) for the estimate of N (Meuleners et al. 2006,

Razzak et al. 1998) were obtained by:

Var (N) = (D0 D20~ 2)
(z-D° (z+2)

95% CI = N + 1.96 /Var (N)

Each driver death was matched using the following variables: name, identity number, age,
sex, race, day of accident, and the police station. The name and either day of accident or
police station, had to match exactly, plus any of the other variables mentioned above. Where
the name of the driver was not available, day of accident and police station were used as
exact matches.

The estimated completeness of each dataset was calculated by dividing the number of driver
deaths in each dataset by the ascertainment corrected number (Meuleners et al. 2006,
Morrison et al. 2000, Razzak et al. 1998). The estimated completeness of both datasets
combined was calculated by dividing the total number of non-matched cases (non-
overlapping aggregate) with the ascertainment corrected number. An example on how to
derive an ascertainment corrected number and calculate completeness of datasets is shown in
appendix 3.

All analysis except validation of duplicate files, was done using STATA version 10.0

(StataCorp. 2007).
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3. RESULTS

3.1. Provincial RTI Mortality Rates

The mortuary and the PAB datasets had a total of 1696 and 860 fatalities respectively. The
corresponding provincial road traffic mortality rates were: 32.2 deaths/100,000 population
per year (95% Confidence Interval (Cl): 30.7- 33.8); and 16.3 deaths/100,000 population per

year (95% CI: 15.3 — 17.5).

3.2. Demographic Data

Mortuary and PAB collectively captured 1904 fatalities in the year 2008. The mean age was
34.2+16.8 years, and more than half of the fatalities were recorded in the 15-44 year age
group. (Table 2). In the aggregated dataset, the majority were males, nearly half belonged to
the coloured population group and more than two fifths of the deaths were pedestrians. More

than half of the deaths occurred within Cape Town (Table 2).
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Table 2: Demographic characteristics of fatalities in the mortuary

individually and combined

and PAB datasets

Characteristic Mortuary, PAB, N=|% reported by | Combined, N=

1696 860 PAB 1904*

nl (%) n2 (%) n2 100 n (%)

nl

Age (years)
0-4 62 (3.7) 22 (2.6) 355 67 (3.5)
5-14 111 (6.5) 46 (5.4) 41.4 123 (6.5)
15-29 498 (29.4) 126 (14.7) | 25.3 535 (28.1)
30-44 467 (27.5) 140 (16.3) | 30.0 503 (26.4)
45 -59 290 (17.1) 85 (9.9) 29.3 321 (16.9)
>60 126 (7.4) 36 (4.2) 28.6 139 (7.3)
Missing 142 (8.4) 405 (47.1) 216 (11.34)
Sex
Male 1288 (75.9) 566 (65.8) | 43.9 1417 (74.4)
Female 396 (23.4) 212 (24.7) | 53.5 463 (24.3)
Unknown 12 (0.7) 82 (9.5) 24 (1.3)
Race
Asian 9 (0.5) 7 (0.8) 77.8 10 (0.5)
Black 657 (38.7) 243 (28.3) | 37.0 710 (37.3)
Coloured 792 (46.7) 401 (46.6) | 50.6 896 (47.1)
White 217 (12.8) 135 (15.7) | 62.2 255 (13.4)
Other - 2(0.2) 1 (0.05)
Unknown 21 (1.2) 72 (8.4) 32 (1.7)
Type of Road
User 806 (47.5) 281 (32.7) |34.9 833 (43.8)
Pedestrian 415 (24.5) 260 (30.2) | 62.7 496 (26.1)
Passenger 339 (20.0) 273 (31.7) |80.5 395 (20.7)
Driver 50 (3.0) 18 (2.1) 36.0 68 (3.6)
Cyclists 63 (3.7) 28 (3.3) 44.4 91 (4.8)
Motor-cyclists 23 (1.7) - 21 (1.1)

13




Other

Location
Within Cape | 946 (55.8) 408 (47.4) |43.1 1034 (54.3)
Town 750 452 (52.6) |60.3 870 (45.7)
Outside Cape | (44.2)
Town

Alcohol test 553 (32.61) 12 (1.4) 2.2 542 (28.5)

Alcohol 53 (6.2)
Suspected

*Excludes anonymous cases which could not be matched across datasets.

3.3. Quiality of Data

3.3.1. Under-reporting

The PAB dataset under-reported cases by 50%. All demographic categories were affected
with the worst category being the age group 15-29 years in which only a quarter of the cases
were captured. Only 35% of the pedestrian deaths were captured in the PAB dataset (Table
2).

In the PAB dataset, only 12 cases (22.6%) had an alcohol test out of 53 cases suspected of

alcohol intoxication.

3.3.2. Duplication

The PAB dataset had 820,960 crashes that occurred in the Western Cape Province in the year
2008, involving 196,889 persons, indicating substantial duplication of crash events. 90.7% of
all the persons had either no injury or slight injury, 2.2% had serious injuries and the severity
of injuries for 6.7% was not known. Only 0.4% were fatalities.

Furthermore, analysis of persons showed further duplication with at least 3000 cases recorded

more than once (Figure 2).

14




Figure 2: Number of cases that were recorded more than once in the PAB dataset
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Out of a sample of 100 cases captured in both mortuary and PAB datasets (matched on
name), more than half did not match on the variable age as it was missing mostly in the PAB
dataset, or the ages were not consistent in the two datasets; almost all had mismatch on ID
numbers because it was mostly missing in the PAB dataset; and close to half of the records
did not match on the variable police station as it was either missing, mostly in the mortuary

dataset, or the names were different in the two datasets (Table 3).
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Table 3: Sources of variation for each matching variable in the mortuary and PAB

datasets
Variable Proportion (%) not matched | Reason
ID number 96 Missing
Age 56 Missing, inconsistent
Sex 13 Unknown in one dataset
Race 12 Unknown, different types
Person type 24 Different types
Date of accident | 14 Missing
Police station 47 Missing, different names

3.3. Missing Data

Nearly half of the cases in the PAB dataset had missing age; about two thirds had missing ID
numbers. There were no missing values for date and time of incident (Table 4).

In the mortuary dataset the name of the police station where the incident was reported was
missing in more than one third of the cases (Table 3). Time and date of death were missing in
approximately a quarter and 15% of the cases respectively, whereas date of incident was

missing in 9% of the cases.
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Table 4: Missing demographic and identifying data

Mortuary n= 1696 PAB n= 860
Variable n (%) 95% CI n(%o) 95% CI
Name
Missing 6 (0.4) 0.1-0.8 38 (4.4) 3.1-6.0
Unknown 30 (1.8) 1.2-25 82 (9.5) 7.7-11.7
ID number 112 (6.6) 55-79 577 (67.1) 63.8—-70.2
Age 142 (8.4) 7.1-98 [405(47.1) |43.7-505
Sex 12 (0.7) 04-12 |82(9.5) 7.7-117
Population group | 21 (1.2) 08-1.9 72 (8.4) 6.6 -10.4
Date of accident | 153 (9.0) 7.7-105 |0
Time of injury 154 (9.1) 78-105 |0
Time of death 415 (24.5) 22.4-26.6 | -
Date of birth 123 (7.3) 6.1-8.6 -
Date of death 253 (14.9) 13.3-16.7 | -
Police station 647 (38.2) 35.8-40.8 | 11 (1.3) 06-23

3.4. Analysis of Driver Deaths
The capture-recapture method was used to assess completeness of the mortuary and PAB

driver-deaths subsets.
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PAB had 273 driver-deaths and mortuaries had 339. Mean age was 38.0+13.6years and
39.4+13.8 years respectively and males accounted for most deaths in both datasets (90% and
80% respectively).
There were consistently fewer deaths in the PAB than mortuary dataset across all age groups
(Figure 3). The distribution was bimodal in both datasets peaking in the 20-29 years and 45-
49 year age groups.

Figure 3: Driver fatalities by age
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Calculation of age-specific mortality rates among motor-vehicle drivers emphasised the

considerably higher risk among younger drivers (Figure 4).
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Figure 4: Age-specific driver fatality rate
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3.4.1. Estimation of completeness using capture-recapture method

The findings observed in the full datasets were also reflected in the driver datasets, with the
PAB dataset having higher proportions with missing age and 1D numbers whereas mortuary
dataset had higher proportions with missing date of injury and police station (Table 5).

However the proportions of missing values were lower than in the main datasets.
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PAB drivers’’ datasets

Table 5: Proportion of missing data for each matching variable in the mortuary and

Mortuary n= 339 PAB n= 273

Variable n (%) 95% ClI n(%o) 95% CI
Name

Missing 0 - 9(3.3) 15-6.2

Unknown 1(0.3) 0.01-1.6 |8(2.9) 1.3-57
ID number 8 (2.4) 10-46 |115(42.1) |36.2—48.2
Age 16 (4.7) 27-7.6 [109(39.9) |34.1-46.0
Sex 2 (0.6) 0.07-2.1 |18(6.6) 4.0-10.2
Population group | 2 (0.6) 0.07-2.1 |18 (6.6) 4.0-10.2
Date of Accident | 17 (5.0) 29-7.9 0
Police Station 124 (36.6) 31.4-42.0(2(0.7) 0.1-26

The police captured only 46.3% of the cases that were captured by the mortuary.
Unexpectedly, 42.5% of the cases captured by the police were not captured in the mortuaries
either.

Comparison of the two datasets identified 157 matches, which yielded an ascertainment
corrected number (estimated total number of driver deaths/year) of 588.6 (95% CI: 544.4 to
632.8).

The estimated completeness of the mortuary and PAB datasets were 57.6% and 46.4%

respectively Thus based on the ascertainment corrected number, the mortuary ascertained
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approximately 58% of all driver deaths in the Western Cape province whereas the police
ascertained only 46%.The completeness of both datasets combined, was 77.3% i.e. together
the PAB and the mortuary ascertained 77% of the total driver deaths in the Western Cape

Province in the year 2008.

4. DISCUSSION

4.1. Under-reporting

The death rate for the year 2008 calculated from the mortuary data was approximately twice
as high as that calculated from PAB data. This finding agrees with what other studies have
found, that the police under-report both injuries and traffic deaths (Table 6). Hu et al. (2010)
found that in China over a five year period, the death rate based on death registration data
was about twice as high as that reported by the police. Razzak et.al.(1998) also found that the
estimated death rate from capture —recapture method was 1.8 times as high as the rate
reported by the police.

Table 6: Comparison of published results on underreporting and completeness of road

traffic mortality data

Author Death rate/100000 Estimated death % under-reporting

reported by police rate/100000

Chokotho et.al.” 16.3 32.2 50.6

Razzak et.al. 5.5 9.7 56.7

Hu et. al.* On average 50
* Current study

*Estimates were over a five year period
Pedestrian deaths were under-represented whereas passengers were over-represented in the

PAB data compared to mortuary. It is interesting to see how the PAB estimates compare with
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other estimates from authorities such as Road Traffic Management Corporation (RTMC), that
also use police data to release annual national road traffic reports. Comparison of the
proportions of passenger and pedestrian deaths in the PAB dataset with the proportions
released by the Road Traffic Management Corporation.(2008) in their 2008 Road Traffic
report, showed that RTMC proportions are closer to the mortuary estimates. This indicates
that RTMC is aware of the under-reporting of police data and they use modelling to come up
with reasonable estimates (Richard Matzopoulos, personal communication March 2011).
However, their modelling seems to significantly under-represent the extent of pedestrian

deaths compared to driver deaths, which are significantly over-represented.

The mortuaries were assumed to provide full coverage of non-natural deaths in the Province,
but the completeness of the mortuary dataset using the capture-recapture method was 57.6%,
much lower than the value of 80% regarded as high level completeness by Bhalla et al.
(2010). Several reasons could account for this low level of completeness. Firstly, the fact that
more than half of the deaths in the mortuary datasets were not captured by the police resulted
in a small number of matches and consequently a bigger ascertainment corrected number
resulting in a low completeness. Similarly, more than a third of cases captured by the police
were not captured by the mortuaries of which 15% had no names, hence it is possible that
some were captured in the mortuary dataset but could not be identified, spuriously lowering
the completeness level. Further research is needed to establish reasons why some cases were
not captured by mortuaries, as it is unlikely that they bypassed mortuaries considering the
legal requirement that every non-natural death should undergo post-mortem.

Other possible factors that could contribute to reduced level of completeness in the mortuary
dataset are misclassification of RTI deaths, and RTI deaths which occur sometime after

injuries sustained during the crash, and are consequently not recorded as road traffic deaths.
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4.2. Data Quality Problems

This study found several problems with the various datasets that capture traffic injury related
data in the Western Cape Province.

Nine percent of the deaths in the mortuary data had no information on the date of injury, and
more than a third of cases had no details of the police station which handled the incident. This
made it difficult to link anonymous cases (3%). The mortuary dataset was particularly poor in
recording time variables such as date and time of death. Mortuaries need to improve
recording time and police station variables which would facilitate identification of cases
common to more than one dataset.

The proportion of cases with missing age (8%) in the mortuary dataset was about six times
fewer than that in the PAB dataset. However this proportion is too high for mortuaries,
considering that age can be estimated during post-mortem examinations.

Since a traffic crash involves at least one person, the number of crash victims should at least
be equal to the number of crashes. However the number of crashes recorded by PAB dataset
was four times greater than the number of crash victims, suggesting either extensive
duplication of crash entries or under-reporting of crash victims. Use of computer programs
that do not allow duplicate entries, as well as training data capturers to capture high quality
data should be considered by the Provincial Accidents Bureau. Periodic reconciliation of data
during the course of the year should also be advocated to ensure improved utility of the data
in informing injury prevention.

Nearly half of the cases in the PAB dataset had missing ages. This is a worrying finding
especially considering that these data are used to produce official reports for policy making
which will be unable to target the appropriate age groups for preventive interventions. In
some cases the circumstances of the crash may make it difficult for the police to record the

ages of victims, but this is very unlikely to apply to half of all traffic injury fatalities. The
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police should be trained and they should endeavour to estimate age or use other documents to
ascertain the age of the victim. All available sources of information should be used by police,
particularly linkage to other relevant databases.

In the PAB dataset, both cyclists and motor cyclists were recorded as drivers, and the only
way to differentiate them was by looking at information on type of vehicle. Motorcyclists
and cyclists are a distinct group of road users with unique road safety needs. Separate
recording of these road users will ensure formulation of suitable policies that will improve
their road safety as well as ensure that drivers are not over-represented.

Complete data for the PAB dataset only became available to the investigators of this study
more than two years after it was collected, as data were still being captured. This raises
questions about the practical utility of such data. Timeliness is an important attribute of data
quality (Mahapatra et al. 2007) for intervention effectiveness.

Linking the datasets in their current form is an inefficient and daunting task which requires
much time. Apart from names, there is no single unique identifying variable to link cases
common to datasets. Reliance on multiple data sources providing detailed information about
the circumstances of, and risk factors for, a crash as well as medical consequences is
currently necessary. The responsible authorities need to agree on a unique identifier to be
recorded in all datasets. Anonymous cases had to be excluded because there was no other
way to ensure that they were not duplicated in the combined dataset. It was not possible to
match CTTR cases with PAB cases because the former were anonymous. These limitations
would have been mitigated if there was a unique identifier other than name. Automated
linking of cases across datasets would be highly desirable.

Notwithstanding these problems, some interesting findings emerged. Only 1.4% of the
fatalities were tested for alcohol, and only 2% of the alcohol deaths were recorded in the PAB

dataset. These figures reflect severe under-reporting of deaths due to alcohol intoxication
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compared to 2005 estimates by Provincial Government Western Cape.(2005) where more
than half (57.1%) of the pedestrians who died had a blood alcohol concentration of greater

than 0.05mg/ml.

4.3. Assumptions Underlying Use of Capture Recapture Method

The capture--recapture method has proved useful for evaluating completeness of data sources
and the quality of datasets. However estimates in this study should be interpreted with
caution as validity may be compromised if all the assumptions underlying the use of the
capture-recapture method are not met.

One of the assumptions is that the data sources used should be independent (Meuleners et al.
2006, Morrison et al. 2000, Razzak et al. 1998). The data sources in this study were
independent as the police do not follow up cases at hospitals or mortuaries, although if they
did, it would considerably improve data quality. Lack of independence will result in an
increased number of matches and consequently underestimation of the total number of
deaths. Independence of the data sources in the current study is supported by the higher
ascertainment corrected number.

Another assumption is that each individual in the population has the same probability of
being captured by each source (Meuleners et al. 2006, Morrison et al. 2000, Razzak et al.
1998). All the people in the Western Cape Province have access to police services either in
their area of residence or in the area where the accident happens and differential access is
unlikely for fatal cases. All non-natural deaths including RTIs are required by law to be
examined by a qualified medical practitioner in mortuaries, hence each death has an equal
chance of being captured.

The last assumption is that the details for each case should be accurate (Morrison et al. 2000).

Data quality is important when using the capture—recapture method. This is a major limitation
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in this study as several variables had significant rates of missing data. In addition, as seen
from table 3, there was considerable variation in the consistency of matching variables among
cases matched by name, highlighting the fact that any strict matching criteria would have
yielded a far lower number of matches. However, the use of driver-only data for the capture-
recapture method improved data quality by reducing the proportions of missing values for
matching variables when compared to using the entire datasets.

This study therefore demonstrated the potential and actual use of capture-recapture method to

assess completeness of datasets and limits to its application given current data quality .

5. CONCLUSION

One of the goals of the 2015 road safety management plan in South Africa, is to reduce by
half the rate of crash fatalities arising from road and other transport by 2015, with 2007
statistics as the baseline (Road Traffic Management Corporation). A critical pre-requisite to
assess progress is high quality reliable data, in the absence of which any observed changes
are uninterpretable. It is clear from the findings of this study that road traffic data are in great
need of improvement if they are to be used for evaluating progress toward achieving this
goal.

This study has found extensive data quality problems in the PAB data including significant
under-reporting of traffic injury deaths. Recording of time variables in the mortuary dataset
was substandard. Not all assumptions underlying the use of capture-recapture method were
met in this study, hence the estimates should be interpreted with caution. There is a need to
address the problems highlighted by this study in order to improve utility of these data in

informing road safety policies.
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APPENDIX 1

FATAL CRASH REPORT FORM



e emsleny

ARRIVE ALIVE FATAL CRASH REPORT L/
NATIONAL DEPARTMENT OF TRANSPORT O2SERVATIONS / OF THZ INVESTIGATING OFFICER/POLICETRAFFIC
ROLD T SAFETY STRETEGY 2001 - 2605 OFFICER CONDUCTING THE CRIME SCENE INVESTIGATION
TOLL FREE TEL NO. 0BQD 005 §1¢ TOLL FREE FAX NQ, 0800 114 301 FOR FATAL (CULPABLE HOMICIDE) VEHICLE CRASHES
NON TOLL FREE NO, (012) 309 3569 FAX (012) 308 3555 ONLY ONE FORM PER ACCIDENT
FOR RESEARGH PURPOSES ONLY, MAY NOT BE USED FOR EVISENTIAL PURPOSES USE BLOCK LETTERS ONLY

TOBE COMPLETED AND SUPPLIED AS SQON AS POSSIBLE AFER THE ACCIDENT, BUT NOT LATER THAN 24 HOURS
DIVISION A: GENERAL

Name 5! Pghce Swation or Traffic Authodty: Tei Code & No: ¢ )

Cr/Cas Na.: i ! Rep. Ctiizer: Rank: Farce Ne.:

Investigating Officer. Cell or Other Contact No.. { )]

Date of Zrash: i / Day of The Week: Time of Crash:

Total Nyumber of Vehizies Involved: Total Number of People Killed:

Pedesinans Invalved (Even if Not Killed) Yes.. O Ne.. Q Did Any Vehicle Catch Fire? Yes.....(0 No...0

DiVISIONE :: ACCIDENT tOCATION

rovinee : GAD KZ o wC o ECO FSO MP NW o LMo NC O
1. Inside City/Town fUrban/Built-up Area on low-speed street network: 2. Ouside CityfTownsUrban/Built-up Aras and all Freevways:
City/Town Name 4‘ Suburb Name | 2.4  AtJunction/Crossing/intersection of Routes or at Freeway interchange:
1.1 At Junction/Crossing/intersection of Routes/Streets: Route/Raad Number A | N/R/M ‘ NOL
Routa!Strest No Al NR/M 'No l reeereeeeenen KM frOm Gty Towr/Route {A)
Narre of Streat (A} AND Poute/Road Number B | N/R/M I o
AND Routa/Strest No B N/RiM No ' teier e kL from CityTown/Routa (B)
‘ame of Stree! (B) Name of Freeway Intarchange
1.2 Between Junctians/Crossings/intersections of Routes/Streets: 2.2 Batween Junctions/Crossings/intersactions of Routes or Cities/Towns:
Route/Streat No A | N R/ M J%C“G‘Lﬁ SEW Route/Raad Ma | N/ R/t TDirchon [N SEW

Namie of Street (A} ... km from City/Town/interchange (A}

.. m from Strest (Name B) . km from City/TowrvInterchange (8)

. m from Street {(Name C) 2.3 Kiometre Marker Information
DIVISION C : ROAD TYPE AND SURFACE
road Type : Freeway .............[) tndivided 4-4ane Road .......00 z-laneRoad....... (O
Road Surface Wel O . S SRR Tarred Rgad ... O Gravel road ... ...

DIVISION D : CONTRIBUTORY FACTORS AND ! QR OBSERVATION FACTORS (More than one X per section {s possible)

Sestion A Human Factors Section 8: Vehicle Factors Section C: Road And Environment Faclors

Ovenook acrass barder ling ... L) 01 § Overloated - passengers.. ... () 01 | Poor road surfaze......... L)
Cwertook in face of oncoming trafiic 7y 02 | Overloaded - cargo k Road slipperyiwet D02
Sisregars for red rbol ... 3 03 § Faulty brakes . Road W orks .... . es
Disregars for stop sign. .. ;o4 | Faulty sieering . Narow Roaditrafic lane G
Disregard for yield sign ...o.ooovecieinnn ... {3 05 | Tyre burst prior to crash Sharp bend 085
Tum iri front of oncoming traffic and U-turm | .4 06 | Head lights - not switched on , (O 05 ] Biind rise ... 08
Driver suspected of alconolidrug usage... ) 08 § Headlights - BInding .....cc.... ) 07 f Biind Corner . Qo7
Diriver fatiguealing of o sleep {05 [ Brake lights — dirty ... ) 08 | Defective robol ....... RON
Using/holging cell phone ... O3 10§ Brake lighss ~ faulty 0% | Pourinadequate road s s
Pedestrian suspected of alesholdrug usage ... 11 § Chevrans — dirty ... O 1¢ g Puar/inadequate read marking 210
Pedestrian Jay-Walking ... .y 12 | Bicycle - no rzar reflacior , (O 11 § Poor visibility {smoke. rain, fog) . WO
Cyclist syspacted of alconobdrig veags . 13 | Bicysie - o nead ramp WO 12 | Stray! wild animals - O 12
Exceed Speed imit ... .. () 14 J Other {descrive) . Other {describe) .
Spazd to high for circumstances . D15 RGRK
Dtner (desibebe, e 118

CIVISIONE : CRASHTYPE AS PER SECTION 78 OF THE DAR

Tum inirore of cncoming traffic . ... 07 Fixed obje

Head f rearend ...

Sicaswipe {same direction Appeoath at angle (G0°) Hit & run ... .
Turm from wrorg lane Reversing Person fell off LDV, Treck)
Head on .. ()05 § Overtuene Animals ...

06 | Pedastrisn Other (describe) .

Cuclist. ...

Sideswipe {opposite direstion

DIVISIONF ;: SHORT DESCRIPTION OF ACGIDERT

v.........Please complete page 2 as well




If there 5 vehicles involved in the accident, andfer more that & people kiled, please complete an additional page.

BIVISION G: DRIVER AND VEHICLE INFORMATION

00 » Unknown

Humame and Initiais {dentity Number | Driving | Populatien BenderSex Killed Heat Beltfs | Vahicle Registration Vehlch Type gnd Colour
License | Group § Number Plate of
H Vedicle
Di=No | 01=Asian 01 = Male O Yes | O01s Mo 01 Metor Car - 07 Bus
02=Yeu | 02= Black 02 = Femala 02=No | 02=Yes 02 LDVIBakkie 08 Motorcycle
03 = Colourad B0 = Unknown {0 = Unknown 03 Truck 08 Bicycle
04« White G4 Minitwis 10 Tractor
i A0 = Unknown 05 Minibus Taxi 11 Moknown
_— e 06 Midibes | 12,0ther
- . A Type Colour
? - B —— ]
S U U | [ R
1.2 - -
DIVISION H: PARTICULARS OF FATALITIES (deaths / persons killed)
Surname and initial(s} Population Gender | Sex | Age Road user status Buckled up In which vehicle was the itiver or passenger?
gronp (Seat heltworn) | A, B, C, D or E (Ag Divisfon G below)
01~ Male tf age of adult 1a 04 = Driver
11 = Asizn 42 = Female really not available, | 2= Passetiger 01=He Perdesirians =P
02 & Black 00 & Unknowri estimae, 03 = Pelostrian 02 = Yoo
03 = Golaured 04 = Cyolint 03 = Pedestrian
4 = White 00 = Unknown 00 = Unknown

ARMIVE ALIVE THANRS YOU FOR YOUR TIME AND CO-OPERATION. 1T 18 GREATLY APPRECIATED




APPENDIX 2

OFFICER’S ACCIDENT REPORT (OAR)FORM



L

(]

Postal Code:

J

R

0

| [EW (independent Eye-witness):

r

{PW [Passenger of Involved Vehicle):

i

WITNESS 02

—_——

L

87. Residential/hornefcontoct address!
88. Telsphone code & number:
89. Business / contact acidress:

86, Sumame & initials;

S

L

o

{(Independent Eye_z-y\_r_iméss)

Vehice}.|

)

A police/raffic officer/other authorized person must make an attempt to obigin withesses to an accident. This is especially so

in respecs of independent eye-witnesses.

N

e Postal Code:.

88, Telephone code & number, ()

—

ITNESS 12,

PW (Passenger of involved

inthe event of a reliable withess (passenger or independent eye-witness) residing or working In anather cliy/fown, an affidavit
must, as soon as possible, be taken from him/her either at the scene or af the police station/trafiic police department (This is In

the even®of a CR/CAS police case dockel being registered).
passenger of one of the involved vehicles (PW) by placing a cross {x} on the appropricate biock. If hefshe is a passengsr, indicate

the aecicdent, ahciior anvone can assist with the identification of deceased or serfously injured persons invoived in the accident,
the apprapridie vehicle reference number,

This forrm  provides for the defails of 2 witnesses. Each withass must be identifled s an indepengent eye-witness (IEW] or s o

Bystande/ss af @ scene of aon accident must Nt be chased away before ¢ good affempt is made by an officer fo find ogf
whether Cinyone withessed [saw) the cccident, andior anyone can give vaiuoble Information about cireumstonces relating to

86, Sumarme & inifials;
87. Reside nflafhomefcontact addrass:
89, Business / contact address:

TEw

(T
=

(WITHESSES

fAT

[ Mk ‘77 i 1. Trarffic Ac;::idenf Register no.

[ARN of NaiS

| LA LT LT OAR Fomnof [ of |5
|

2. Accident Register no.
lof localprovingial docident management systern)

) . (19%8/8/31}
- N
HDEEEREE

Officers Accident Report (OAR) Form

| ; instructions :
| I When completing this form plaase -
H

o PoslolCoder

90, Telephone code & number: ( )

- use BLOCK/CAPITAL LETTERS only;
- place your CROSS (X} on BLOCKS provided and not on the description or
liustration/picture.

1. This Officer's Accident Report (OAR] forrn replaces the SAP 352 Road Tiaffic Collision
Report fom,

91. Briet description of accident as dlieged by witness:

2. It Is essential that the information recorded on this OAR form is an accurale reflection of
the circumstances of e accident.

3. An OAR form must be completed for each diiver/pedestian reporting an accident gt a
—— pofice stafion.

4. f there are more than fwo parties (that is more than two vehicles, or more than a vehicle
and a pedestrian) involved in the accident, additional OAR forms must be completed,

5. I there: Is not enough space on the OAR form for particulars of addiional witnesses,
passenger casualties, or the description of the accident, ete. additional applicable
sgcﬂog]s of the forms must be completed and attached to the original form (stapled or
pinned).

| 4. Each form must be numbered and start from G1, 02 efe. which must be enfered in the
: fop right-hand comer of page 1 (first two blocks). The second sef of blocks is for e total
number of OAR forms completed for a particuldr accident, for example, if two (2] OAR
forms cre completed, 02 must be entered in the second set of biocks on each OAR form
{01 of 02 and 02 of 02, total number of forms used).

___ Postal Code:

0. Telepnone code & numbern | )

7. In the event of a dangerous goods spilage. a fraffic officer must complete the required
incidert report as siipulated per SABS 0232 Part 3.

PU——

| 8. When a person in the employ of the $ARS completas this OAR form for an accident, it

P must be processed through the SAPS 176 register at a police station. IF a fraffic

: officet/other authorized person compietes the QAR form, it must only be processed

. through the SAPS 176 register at o police station if the accident warants the registering of
. a police case docket. (I this instance, it must be presumed that such officer attended

‘ the accident and conducted the initial on-site investigation. He/She will therefore be

expected 1o register  case docket. A docket must be registered immediately affer the
accident is attended.)

i
| —|. s G.P5 0R-6072

91. Brief descripﬁpﬂ of accident as alieged by witness:




| SUMMARY OF ACCIDENT DETAILS AND LOCALITY |

3. TIMVE & DATE ) 5. RELEVANT TIMES
cant: AT 1. Time of anival at accident scene:
1. Trme of accident: Om; C,LJ @ @

TR T I r‘y‘m : ol
2. Darte of accident: L_)_Yih,[ fD D:] CHBUY;J‘:L‘ DQ g %jt_.p

MIN AM
2. 7ime ¢t departure from accident scene:

O R DR
3. This repart was completed: _

4, Reported by Involved parties to reporting

‘ﬂMﬁ (i3]
3, Day of the week: L

5 Me u Wa Th R Sg

4. SUMMARY: DEATH / INJURY / PEDESTRIANS / VEHICLES INVOLVED:
1. Number of persons dead (klled): L,)..:[: ]

2. Number of persons sedously injured: [:I:D

3. Number of persans sightly injured: (1| office (if appicabie) —

J L
4. Number of pedestrians invalvea: m E}MQ EMImj %’;] EI;;;D L—MIQ o
5. Number of vehicles involved: .

anea[agles
Bane[nelan
sensaeas

OrroCpoy
6.8 Accident Reglster Number T
{Of localfprovincial accident rmanagement systern}

6.4 CRICAS Numbsar:
5.5 8APS Accident Register Number

&, OTHER:

6.1 Name of police station:
ot fraffic policing deporfment:
which initially / firstly dealf with this accident report:

4.6 SAPS Occurence Book Nurmber:

6.7 Troffic Oceurence Book Number

6.2 Name of police station:
and traffic policing department;
Inwhose greq the accident occured:

6.3 Provinge: 6.9 GPS Number,

(" OPTIONAL DESCRIPTION OF ACCIDENT PARTICULARS OF OFFICER / OFFICIAL WHO
LACCORDING TO DRIVER(S) / PEDESTRIAN(S)J

of Pedestricn:{_ |
o Cyclist: D

82. Asalleged by driver. (A or [ ]

or Pedestrion: [

B3. Asclegec by aver: (8] or [ )
o Cyelist: [

COMPLETED AND/OR CHECKED THIS FORM

84, Completed by.

Signature:

RAMK, e

Force/PersaliService/

Infrestruchue number:

Sumame & infticls:

Siationad at:

Checked by:
Signature;

Rank:

Force/Persaliservice!

Infrasiucture nurmber:
Sumame & inifials: ... .

Stafioned ot . e

o

85. Fingiization instructions:

T Dafe Sfam_'p‘)ﬁ

Signature:
Rank: S S

ForcefPersalServices
infrasiiucture number: ——

Sumgme and inflals: ___



{ ROUGH SKETCH OF ACCIDENT )

80, Accide nt skefch:

—

e
i Show dirsction. postion
and reference number of
each vehicle, pedestian,
alleged point(s) of impast,
tyra marks, fixed poini(s), ;
| ond other object{s) ivolved.;
AS

Show diection North with
| arow S

If there is not enough space for your rough skeich, key 1o rough
skefch and measurements, please draw and compile this on
a separate plece of paper.

OFFICER'S ON-SITE ACCOUN“TE)FACUDENQ
L AND / OR OTHER RELEVANT DETAILS |

§1. Officer’s aecount:

| EITHER complete 7 or 8 !

7. ACCIDENT IN A TOWN OR CITY
tAn EXACT LOCATION i8 o mest)

7.7 City/ town:

{rcxrne of the ciy of town)

7.2 Suburb:

[narma of suburbj

7.3 Accident occurad onin:

[foadiskaet name on which he vehicle tavelied)

7.4 ot infersection with/between:

[roadittest name which was approached]

and:

ficadstee! nome If the accident oocured between 2 Infersections)

7.5 at approsimotely. metres from/next 1o/

opposite sfresthouse/pole number, and name of bulding:

8. ACCIDENTS ON FREEWAYS OR RURAL ROADS
{An EXACT LOCATION is ¢ must)

8.1 Accident accurred on (road name):

{rond name andfor raad numicer, AMD road section on which the vehicle raveled}

8.2 at infersection with:

(1ivod name andjior road number if accident occumed at an infersection)

B.3 of not ¢t intersection but
U1, L] ks (state the kam distance from a fixed poirf)

sielsls

8.4 measured in cornpass direction:

8.5 fromfixed pointfareq;

{descibe Ine paint - €.¢). nedrest kioreds of wad markes beacan, bildge, tver, Intesaction,
pafice station, city, etc)

8.4 Between [city/fown)

8.7 and [next ciyffown) ... o . e e

8.8[’_ T

vt you 388 Or 3 Kiormetre of lodd marker
| beacon 5 what you wife In hete.

]
(3)



PARTICULARS OF DRIVER Alor ||

{Cormiptete items 8 - 26 for dnver)

9. Country of orgin: . [—
il o —r

10, enfity numier | 1T N NN
1. Surname & initials: .
12. Residentiallhcmefcontact oddiess:

_Postal Code:

PARTICULARS OF DRIVER Bjori_ |
or PEDESTRIAN [P or[ | orGYGLIST t
(Complete items 9 - 26 for driver or C;c!ist, or 9 - 27 for pedestrian only}
Q. Country of origin: .
10. Iclentity numberu L_ T 7_[__]_ I OT
1. Sumname & initicls:

12. Residentiathorne/contact address._.....-
_ PostalCode: . .

13. Telephone code & number: | | - —_—

14. Business name and address/contact address: ——
PostaliCoder
) —— -

14. Population group: 01, Asan' 03. Coloured[_] @8. OiherD

02. Black[_04. while f]oo o ()
17.age: L | L]

known
I ot 6riaih please smate:

18. Gerder 01, Male 02 Female (L 00 Unknown [

aoe (1 ]

15. Te\ephone code & number: |

Unknown age D

19. Diivers licence and ploce of issus:

Ueence code: [ | ¢

Datsotisue: ([ ] T ) () ([

T Tear Y oD
Place of issue: . . S
—

20, Severty of Injury 3. Slignt J
4. No injury :]

1. Kiled :
2, Setious LJ

8. Trarffic flow; _
LTwoway 44 (L

68. Direction of road:
¢

1.5hictight
70. Flat or sioped?

1 flot S ] 2. Sioped (Upidown)
71, Obstructions;

20neway tt [

2.Cuving [

oo o, ()

1. Accident site ) 3.Roadblock  [_] 9. None .
2 Roaaworks [ ] 8. Other )
Speciy_ ... _ —

72. Contial type:
1.Robot [gj (] 5.Officer-+robot T@‘ a
X
78
")

2.Stop sign @aj D 6.Uncontclled
3.Yield signv fj| 7. Not at junction or crossing

4.Officer ‘T‘ ("] 8.All robots out of order

9.5arne robets out of order (]
Spacity:
73. Road signs:
- =
1. Cleaiyvisible (| 2, Not clecryy visiole ()
fwhich?j___

13. Teiephone code &number: [ ).

14. Business name and address/contact address: . .
___Postal Code:

15, Telephone code & number: {

E—

14. Populgtion group: 01, Asxonﬂ 03, Co\ouredg 8. Oiher@

02. Biock[ Jo4. white (] 00, Un- (]
17800 )|

. known
Unknown age [_
H not certoin please estimate:

18. Gender O1.Male ) 02 Femae [ 00, Unknown [

19. Diivers licence and place of issue:

ticence code: [_]_] | ) _
Date of isue: | ) O
M oo

YEAR

PrDP: CA,

Place of issue:
20. Severity of Injury:

vkted ) asign [

2. Serlous [_j 4, No injury O
O
79. Accident type.
, ewsm [ | 11, Single vehicle, @f 1
1. Headfrear end: — LJ overtumed: [
2, Head on: P D 12, Accident with m@
pedeshian:

3. Sideswipe: % — 13 Accident wih
cpposite directions: L animal Eg-iﬁ [_J
o 131 Domestic animal ‘?_J
4, Sideswipe: same % ] 132widenimg |
crecton: 13.3 Other anim tj

Specify ongmal:

_J -
o

Name and cdcress of owner:

®

5. Tumn left from
WwIong lane:

6. Tun right from

WwIGng lane: e
g [
7. Turn fight in face of ﬁm% ~ 14, Accident
oncoming trarffic: D with frain:

@ f_W
8. Approach at angle - ﬁ‘ . ﬁ)@djgg \g:lh & FS
both fravelling straight: -} o :

9. Approach af angle % . 98.Qlner or ko )
one of both tamning: accident iypes
Specity:

++« (B0 C

10. Reversing:



S

LENVIRONMENT, THE ROAD, AND ACCIDENT TYPE |

62. Weat her conditions and visitbiiity:

Lclear () aMstifog (] 7.fressmoe ]

2. Ovarcast rj 5. Hail [: 8. Snow O

3, Rain D &, Dust I:] 0. Unknown [:
3. Light condition:

1.Daylight [ | 3Night. uniif 8. Ofrer ]

2Night it by { ] 4.Down/dusk
street fights

54, Road surface:

0J
i
J
O

1.Dry Tl Alkee 7.Slippery N
2.Wel (7 5 snow 2. Gther (]
— Specify
awetinareasl_} & é?géig'ﬂve|[j
65, Road surface tvpe:
1.Concrete [] 3Grovel (] 8.Cther [

o

2tamrac L) 4pit

66. Quality of road surface;

1.Good (] 4Crocks (] s other (]
2.Burmnpy L_] 5.Corugated D jmw—
apothoe [

7. Rood separation: .
1. with medianfisand H# [ 2.No median/isiand H

21. Seaibelihelmet:
21.1 Seatbelf fited/helmet present:

Tves [ ] 2.No [} O Unknown [ ]
21,2 Seatbeli/nelrneat definifely used:

Tves (] 2No [ ] O unknown ]
21.3 Seatbeithelmet used {according o hearsay]
1. Yes 2.No [ 0. Unknown J
22. Tiapped/fallen out?
1. Tapped (] 2. Fallen out_
23. Liguoridug use:
23,1 Liquordrug use suspected:
23.2 Liguor/drug use: fested:

-

7. N/A
1¥es{ ) 2no []
1yes( ] 2Mo (7]
1ves[ ] 2MNo []

25. Other refevant information/comments (e.g. disabled person,
breathalyser reciding, etc):

24, Use of cell-phone or other
handheld instrument suspected:

26. Ambulance sevice, diiver, case reference number & hospifal:

74, Conditions of road signs:
3. Domaged !

.Good (] 2 Nefgood [] orrmissing
Specify
75. Read marking congditions:
1. Good \:‘J 2. Not good [j
Spacify
76. Speed limit on rogd: [ID krvh
77. Road type:
1 Freeway U 4. Single carageway ‘ [_]
2 On/off ramp {;‘ [ 50neway (- T
3, Dudl carlageway  AN_] 8. S(ggcwgr (]
78. Junction type; -
1. Cross roads +:j 5. Circle ‘) D

T ] bievelcossing ‘!ﬁ )

3. Siaggered junction *U 7. Net of juniction % )

Y ([} 8 Ohe ()
Specily

2.7~ junction

4.Y - junction

&

21. Seatbeltheimet:
211 Seatbett fitted/hslmet prasent:

1ves [] 2.Ne [} 0.unknown [ )
21.2 Seatbeltinelmet definitely used.

tves { ) 2.No (] O.unknown ]

21.3 Sedaibeltthelmet used [according to hearsay)

1ves T ) 280 () 0.unknown (]
2va

22. Tapped/fallen out? _ i
1. Trapped | ] 2. Faken out(_]

23. Lguor/dug Use:

. —
23.1 Lquorfdrug use suspected; Lves |y 2No (]
23,2 liquorjdrug use. fested: 1.ves ] 2. Ne [J

24, Use of cell-phone or other 1. Yes U 2, No D

handheld Instrurment suspected:

25. Cther relevant information/comments [e.g. disabled person,
breathalyser reading, efc):

26. Ambulance senvice, diiver, case reference number & hosptal:

[ 27. COMPLETE FOR PEDESTRIAN ONLY !

pu—

27.1 Pedestiian 1.Roadway || 2. Sidewalkveige L

position: 3. $houlder of road ]
27.2 Pedtestian 1.4t Crossing | 2 Within 50m of crossing {__;
location: 3. Not af crossing D
27.3 Pedesirion 1.Facing atfic [ 2. Back fo fraffic )
manpeuvte: 3. Crossing ood L)

10

27.4 Pedestrign | Waking ) 3. Standing
action:

Tleoher |
ey specify

2. Running EJ 4.Piaying i

)3, light & dhark | | 8. Other ™)
= g = SpECty -

27.5 Colourof 1.Light
i JAReflectve [ ]

oting: 2. Dok

@



(VEHICLE DETAILS }{AJor [_|
CrL O

28, Regishration numier:

'VEHICLE DETAILS /(B

T

28, Registration number:

{- Check that reglsirationfiicence plate number on Vehicle Licence Disc/Clearonce Cerfificate (VLD/ICC]

corresponds with that on front and back of vehicle. Explry date of VID/CC should giso be checked;

Plecrse comp.'ere items 29. 30 ond 31 from details on VLD/CC)

29. Clearance Cert. No.:

30, Register nurmber;
31. vehicle identification number / Chassis number:

EEERRENENEENEEDED
2.Colou  _ Maker | Model _

33. Vehicle type;
Pcsseng;er V%Fesj
01. Motor cav o1 station wagon:
02, Combiiminibus;
03. Midibus:
04, Bus:
05, Bus-trgin:
[607055 veTIc ies. i
0b. Light de!rverv veh-\c#e:
07. Panelvan:
(8. GYM>3500kg. (greater than)
09. Truck: Arficulated;
10. Truck: Atticulated multiple:

BRESESRENENN
ERSEEN

OOt

U]

inn

"taat bhin

e

29. Clearonce Cett, Now: _T A
30. Register number; C T
31, Vehicle Idenh‘ffcoﬂon number / Chassis number:

NN EOERINNENEEE

2. Colour  Maker _ Model
33. Yehicle type:

Passengé};ﬁcles [

01. Motor car or station wogon: L Iﬁ%

02. Combifminibus:
03. Midibus:
04. Bus;

05. Bus-frain: m (:J

0. Light delivery vehicle: iy D
07. Panelvan: a D
08, GYM=3500kg: [greater than) “ D
09. Tuck: Afcticted: al )]
10, Fuck: Arliculated muttiple: y;]l_] D

©

pssenGie (.. (PARTICULARS OF PASSENGERS - KILLED or INJURED) P8GR (e

OF VEHICLE: [ wnetvonem
48, Country of origin: e

49. \dentty numoer(_| - F BEN m:[j__]

50, Sumame & initicls: o

§1. Residential/home/contact oddress: .. -
_Postal Code:

52. Telephong code & number: { i
53, Business telephone code & number {
54. Population group: 01, Asmn(q 03. ColouredD 98 OTher[ s

02.Black[ Jod. white ¢ Joo.un- [ ]
55. Age: :: 1) Unknown age m 7 known

It ot CEran pleose e . —
56. Gender. 01, Male [_ {100, Unknown (]
57. Severity of injury: 1. Kiled [ 2. Serious f] 3. Slight E]
§8. Possenger location: 1. Front seat[_ | 3, Back of goods venicle( )

02. Female

2. Bock seat” | 8. Othet M

= Specify — - e T

59. Trappedffalien out? . .
Thopped | | 2. Falenout [ ] 7.N/A [

60. Seatbetyhelmet.
50,1 Seatvelt fited/helmet present:

T.¥es | 2no [] 0. unknown ]
60.2 Sectbel/helmst definitely usad:

T¥es [ 2No [ ] O unknown [ }
503 Sectbelifhelmet used {occording to hearsay

ives ) 2 No {77 o. unknown ]

61. Ambulance service, driver, case reference number & hospital:

11

OF VEHICLE: LJ Whichveticla

PEisisniyeaubs

50. Sumame &initlals ——.

48. Counfry of origin:
49. identity numper.|_

51. Residentialhomefconfact address: .
Posici Codel .

52, Te\ephone code & numbet: ( ) P

53. Business telephone code & number { ]

54, Popuiation group: 01. Asianl_ 03. Coloured(_| 98. Other!_
02 Block[_Jo4. white ] 00, Un-

ss.ager [ [ 1] Unknown age D known

It oot carion pleas estracte:. -
56. Gender: 01, Mole 02, Female _] 00. Unknown u.]
57. Severfty of injury: 1. Kiled { § 2.sefious[ ] 3. 8ight )
58. Passenger location: 1. Front seat | ]3 Back of goads vemcleD

F'T

2. Back seat J 8. Other ]
Specity — - ————————
59. Tigppedfiailen out? —
1. Tapped | @ 2. Fallen out B 7ONA J

60. Seatbelifhelmet:
60.1 Seathet ﬂﬁedfhe\me? present:
Yes [ 2ne [
40,2 Seo‘rbeh/helme‘l dafinitely used:
Tves [ ] 2.0 [] O.Unknown [
60,3 Sectbeitheimet used [gecording te hegrsay)
1.¥es ) 2.No ] 0. Unknown |

0. Unknown [

Ul

61, Ambulance service, diver, case reference numizer & hospital:

G* 0O




s ... PARTICULARS OF PASSENGERS - KILLED or INJURED s

wrh el

OF VEHICLE: {
48. Country of arigin:

48, Country of origin:
49. Iaentity number

50, Sumome & inificls: [

OF VEHICLE:

IR REENEEEE

81. Residentialhormef/contact address: e

Postal Coder _

49 identty number’ | - | SRR EE
50. Sumame & initiais: R
51, Rasidentialfhorne/coniact address: .

_ Postal Code:

52, Telephone code & number. ( :

53. Business telephone code & number (- ]

54. Population group: 01, Asaonu 03. Coloured__} 98. omer ]
02.Blackl_0d. white [ oo.un 0

) Unknown age [ kngwn

(oo, Unknown [}

55. Age:
i net ceran pleose Bstma‘s:

56. Gender. 01. Male L

V.Kileet ] 2. Serious [

02. Fermale

57. Severity of Inury: sosignt [
58, Passenger location: 1, Front seat [_ 3. Bock of goods vehic!e[:‘
2. Back sect” | 8. Other J
Je.ome O
59, Trappedifallenout? .
i. Tropped || 7oA C
60. Sectbelthelmet:
60.1 Seatbel fitted/helmet pre§enf:
T.yes [ 2.MNo
602 Seatbelifhelmet definitely used: - .
Tyes [ ) 2.No [ O Unknown []
60,3 Sectbetfhelnet used (occordng o hearsay]
Tves | 2 No (] O unknown ]

41, Ambulance service, diiver, case reference number & hospital:

2. Falien out

" 0. Unknown

@qtgrpycleg b
1. 125cc and under.
12, Abuve 125¢C:

13. Ti-cycle:
14, @uadu-cycle:

B)thrﬂ _vehicles.:. T By j

15, Bicycle: .
14. Moble equipment: {driven) W O
; =N I
17. Caravan/hailer. e o)
18, Triactor ’ [,j
19, Animal drawn vehicle
98. Other - vehicle not in 01 - 19 (describe)

Usage of vehicle at time of accident (if applicable);
34. Dangerous Goods: 1. Yes :] 2. No :]

35. Passengers for reward: 1. Yes D 2, No@ 3, Tax [:‘
34. Vehicle manoeuvre/ what driver was doing:

P
02. Turning Left: ﬁ\_,
03, U-Turrm:

01. Turning Right: | 05 Merging:

04, Diverging:

H
L
ﬂ,\:] 07. Overtaking: pass 1o fght, ﬁ G

0. Enter toffic flow: 4] 08. Overtaking: pass lo ket @ [

Additional oplions on fiext page:

12

53. Business telsphone code & number {
54. Fopulation group: 01. Asiant_

55. Age:
86, Gender. 01, Male [_]

57. Severity of injury:
58, Passenger locotion: 1, Front seat | 3. Bock of goods vehicie( |

59, Trapped/fallen out?

52. Telephone code & number: ( ] .

— ),
.03, Coioured_J 98. O'rhe:[

[ 00, Un- I*
_J known 7

02. Black _104 White
Unknown age |

1 et Cettoin plense sstmos:

02. Femnale | _] a0, Unknowr |

1 Kiled (2 8erdous [ ] 3.signt [

2. Back st | 8. Other (]

- Specity

(7 7. (]

1. Trapped (j 2. Faflen out

60. Seatbeti/helmet:

Seatbelt fitted/helmet present:
Tves () 2.Mo [ ] 0. Unknown 7
40,2 Seaibelithelmet definitely used: _
T¥es [ ) 2.Ne [ 0 Unknown [ ]
60.3 Seatbelfhelmet used {according to hearsay)
1¥es ) 2.No (] 0. Unknown )

60,1

61. Ambulance sewvice, driver, case reference number & hospital: O
10

[Motor cycles: |
11. 125¢cc and under:
12, Above 125cC

13. Tri-cycle:

14. Quadiu-cycie:

—

BN

)

(

[ther vehicles: :
15. Bicycle:

16, Mobile equiprment. (civen)
17, Caravan/tailer;

18. Tractor:

19. Animal drawn vehicie

28, Ofher - vehicle notin 01

if

%1iﬁ% 0138
X JoOoaUd

19 (describe)

Usage of vehicte af time of accldent {if applicable]:

1. Yes O 2. No [:

35. Passengers for reward: 1, Yes j 2. No C| 3, Taxi L—J

36. Vehicle manceuvie/what driver was doing:
01. Turning Right: ‘}:] 05. Merging: ﬁ D
02. Tumning Lef: ‘]D (6. Diveiging. 1( [__]
03 tlumn: A 07, overtaking: prass fo ight: 4 ()
04, Erer faffic flow: ¢} 08, Overtaking: paass o lefi: & [

34. Dangerous Goods:

itonal options on next page:
Additional optio Pagt @



(VEEHICLE DETAILS)(A) or( |

.. Opfiors confinued from previols page:
052 Traveling straight: 4 [ ]15, Changing lane:
1C7. Reversing: $ [ )16 Swenving:
1 ¥.Suddenstart: 4 OW. Slowing down:
152, Sudden stop: i D 18. Avalding object:
123, Busy parking: 19. Stationary:
% ]

[ LY LIS
OO0

[eg. waiting in traffic)

off roccway:
123, Busy parking: ,_,WQD' chrke.d: ) 2 [:
on roaaway: A feg. in porking o) F
98. Other. Desciibe _

37. Compeass direction 1, North O 3. Ecst D
o ravezl: 2. sout ) 4 west U] 0. Unknown [

38, Vehicle damage;

0 1. Right front: (7 11 Bonnet: (]

022, Right mickront: [ ) 12.Roof: U
03. Right mickback (] 13.Boch O
04 Back fight: T tamuipe [ 18
05.Backcentres (] 15 Caughtfires ()

06 Back left: ] 16 rolled: () ---

, Left mid-back: 17. Damage :
g&: Lt midkfront: 8 8 gr;?ﬂe;carrlcge:[j 7
‘ Je
0% . Left front: (] no detai: ) i

19, No damage: ]

]

10. front centre:

39. Delai/s o breckdown company Used:
ame_of breakdown company, telephone
40, Registration ng, of bregkdown [T Y S
vehicle: ILIjth i

41. Iyre appears to have burst betore gecident:
= ‘ .
1. No L 2. Yes D whichtyle 00, Unknown|
42, Length of skidmarks:

1. Tape measure (). metesor
2. Heel-to-toe method () _
43. lights: Working condifion:
1. cod [ J 2. Fautnotvisle [ ) 00, Unknewn(_
Comrment
Reflector quali
1. oot L 2 Feulyrorvstle ) 00 Unknown|
Comment
45. M@Qﬁm ]
1 cood i 2 Fautynotvisbls | 00 Unknown [
T Comment

46, Dangerous goods carmed infon vehicle;
r 1
1, NO: ho goods L1 3. Yes splioge occured L

2, Vs, butnc spilage | ) 4. Yes: vapourgos i
lecking/emission occured
1

47. Dangerols
goods
slanjplacard
on vehicfe:
Please giaw in

‘ “Code/StN —_— ‘
(Sutstance | ldenﬂffcahon Numbel)

number, driver's name:

13

(VEHICLE DETAILS!(Bjor |
Opfions confinusd from previous poge:

4 D 5, Changing lane:
[ 76 Swerving:
+ 0 L ] 7. Slowing down:
i D]B‘Avoldfng object:

09. Traveling straight:
10, Reversing:

11. Sudden start:

12. Sudden stop:

v =

13, Busy parking: 1. Stationary: D
off roacway: #) (] teg woiing in fraific)
N 20. Farked:
14, Busy paking: . i . < O
on roadway: & (] leg inparkng bay)
28, Other. Describe O

37, Compass gection 1. North [_J 3. East m
of frqvel, 2. South E] 4, West | J 0. Unknowno
38, Yehicle damage:

Ol Rghtiont: (] 11 Bornet: 0
02. Right micfront: {_] 12, Roo: (7
03. Right rricrback [ ] 13.Boot: )
04, Back ight: (] 14 Mutiple: (]
05.Backcentre: [ ] 16 Caught fire: fj
06, Back left ) tsroled: [
07. leftmidback [ 1 17.Damage

08 leftmidtont (| o B’;Cr’:;;‘:”"g‘a 0
09. Left front: ) ne defail: )
10.Frontcentre: () 19 Nodamage: [ 3

39, Details of bregkdown company used:
Name of breakdown company, felephone number, driver’s name;
40. Registration no. of breakaown

s BEENSEENS
41. Tyre appears to have burst before accident:

1.No D 2, Yes [j whichtye _ Q0. Unknoan
42, Length of skidmgarks;

1. Tepa measure )

2. Heetotoemethod [ .
43, Lights: Working condtion:

f{gggd 'T 29FOU|MHOT visible D -

Comment

44, Reflector qugiity:
1. 6ood ) 2 Fautyinotvisble ||
[«

omment
45, Chevron  quafity:

WJ 2. Fcu\‘y/noiwsvb‘e |

metres or

00, Unknown u

00, Unknown U

00. Unknownr _J

1. Good I - Commeni
46. Dangerous goods caried infon vehicle:
1. No: no goods [ 7 3. ves spilage occured L
2. Yes, but no spilage [] 4, Yes: vapourgas D

feaking/emission cccured

—

47. Dangerqus ‘
goods
sign/placard |
on vehicle:

Flease diaw In

[Code/siN__
| {Substance !dennﬂcohon Number) J

O



APPENDIX 3

CALCULATING COMPLETENESS USING CAPTURE-RECAPTURE METHOD
(AN EXAMPLE)

Two source Capture recapture technique is a statistical method used to evaluate completeness
of data sources and to identify biases within datasets (Morrison, Stone 2000). Thus the
method evaluates the degree of overlap between two sources to derive an ascertainment
corrected number (Meuleners et al. 2006). Ascertainment corrected number is the estimate of
the total number of events being studied e.g. deaths or injuries, occurring over a period of
time corrected for events/ cases not recorded in either dataset. For instance in the present
study the ascertainment corrected number is an estimate of the total number of driver deaths
in the year 2008 corrected for those not recorded by either the PAB or Mortuaries.
Completeness of each dataset is then calculated by dividing the number of events under study
in each dataset by the ascertainment corrected number.

The ascertainment corrected number is calculated using the following formula:

(x+D(y+1)

—1(Morrison et al. 2000)
(z+)

And its 95% confidence interval is calculated using:

95% Cl = N + 1.96 Var(N)

Where Var (N) = (x+D(y +1)2(X -2)(y-72)
(z-1)?% (z+2)

X = number of cases in database 1,
y = number of cases in database 2,

Z = number of cases common to both databases.

14



As seen from the formula, one needs to identify cases common to both datasets, thus a criteria

for matching cases in the 2 datasets is determined first.

Let’s assume dataset 1 had captured 250 deaths, dataset 2 had 355 deaths, and out these
deaths 246 deaths were captured in both datasets over a 1 year period.

x= 250 deaths

y= 355 deaths

z= 246 deaths

Using the above formula:

Ascertainment corrected number = [(250+1)(355+1)(246+1)/ (246+1)] - 1

= 360.8 (95% CI: 357.6 — 364)

Completeness of Dataset 1= 250/360.8 = 69.3%.

Completeness of Dataset 2 = 355/ 360.8 = 98.4%

Completeness of Dataset 1 and 2 = (250+355-246) 360.8 = 99.5%

Interpretation: Dataset 1 ascertained 69% of the total deaths whereas Dataset 2 ascertained
98% of the deaths over a 1 year period.

The completeness of both datasets combined, disregarding the cases common to both, was

99.5% i.e. together Dataset 1 and 2 ascertained 99.5% of the total deaths over a 1 year period.
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Journal Details

Traffic Injury Prevention

Published By: Taylor & Francis

Instructions for Authors
ONE
This journal uses Scholar One Manuscripts (previously Manuscript Central) to peer review

manuscript submissions. Please read the guide for ScholarOne authors before making a

submission. Complete guidelines for preparing and submitting your manuscript to this journal

are provided below.

Traffic Injury Prevention is an archival and indexed journal covering traffic safety, crash
prevention and injury control. Papers include research on alcohol and drug impairment,
behavior of traffic participants, injury mechanisms, impact biomechanics, injury prevention
and epidemiology. Published articles have been subjected to anonymous and independent
peer review. They can include all phases of experimental, computational, statistical,
emergency, clinical and epidemiological research.

Submission of Manuscripts. Traffic Injury Prevention receives all manuscript submissions
electronically via the ScholarOne Manuscripts website located at:

http://mc.manuscriptcentral.com/GCPI. ScholarOne Manuscripts allows submission of

original and revised manuscripts, as well as facilitating the review process and internal
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communication between authors, editors and reviewers via a web-based platform. For
ScholarOne Manuscripts technical support, you may contact them by e-mail or phone support

via http://scholarone.com/services/support/. If you have any other requests please contact the

journal at dviano@comcast.net or dviano@gmail.com.

Manuscripts are accepted for review with the understanding the submission for publication
has been approved by all of the authors and by the institution where the work was carried out;
further, that any person cited as a source of personal communications has approved the
submission. Written authorization may be required at the Editor's discretion. Articles and any
other materials published in Traffic Injury Prevention represent the opinions of the authors

and should not be construed to reflect the opinions of the Editors or the Publisher.

Preparation of Manuscripts. Manuscripts should contain the following sections in this
order: title, author(s) names and affiliation(s), complete mailing and email address(es),
structured abstract, key words for indexing, introduction, methods, results, discussion,
acknowledgments and references. Section numbers should not be used. Notations should be
defined as they are introduced. The text should be double-spaced with 1-inch margins using
Arial 10 point font. The manuscript should consist of text with the tables and figures at the
end. Number the pages and do not use of footnotes.
Authors are responsible for obtaining permission to reproduce copyrighted material from
other sources and are required to sign an agreement for the transfer of copyright to the
publisher. All accepted manuscripts, artwork, and photographs become the publisher's
property. The Journal requires authors to list the specific version of AIS used and their level
of experience in classifying AIS when done in the research. The Journal also requires that
Randomized Controlled Trials (RTC) follow the CONSORT guidelines, which improve the

RTC reporting and enable readers to understand how a trial was conducted and to assess
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validity of the results. The guidelines can be found at: http://www.consort-statement.org.

Language: English only.

Abstract: 200 to 400 words using the headings: objective, methods, results and conclusions.
Key Words: Include up to six key words for indexing and database word searches.

Text Headings: Set first-level headings in the text to the left, typed in all capitals and bold
faced; begin text on the following line. Second level headings should be typed in bold
lowercase letters, but with all main words capitalized; start text on the next line. For third-
level headings, use bold type and capitalize only the first level; begin text on the same line
after three spaces.

FIRST-LEVEL TEXT HEADINGS

Second-Level Text Headings

Third-level headings:

References. The Journal follows the reference style of the American Medical Association
(AMA). Authors are responsible for the accuracy and completeness of their references and
for correct text citation. Compile references at the end of the text after the acknowledgments
if any. Number references in alphabetical order. In text, tables, and legends, identify
references with author name and year, such as Jones et al. (2008) or (Jones et al. 2008). List
all authors. The Journal discourages the use of website references. When listing refernces, use
the citation found on PubMed with the abbreviate name of the journals, such as:

McCartt AT, Hellinga LA, Strouse LM, Farmer CM. Long-term effects of handheld cell

phone laws on driver handheld cell phone use. Traffic Inj Prev. 2010 Apr;11(2):133-41

Digges K, Dalmotas D. Benefits of a low severity frontal crash test. Annu Proc Assoc Adv

Automot Med. 2007;51:299-317
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Equations. Mathematical equations should be numbered using Arabic numerals enclosed in
parentheses on the right-hand margin. They should be cited in the text as Eq. (10), or Egs.
(12-16).

Units. Manuscripts submitted for publication must use SI units. English units may be
included in parentheses.

Tables and Figures. Tables and figures should be included at the end of the text using Arial
font. A short descriptive title should appear above each table with a clear legend and any
footnotes suitably identified below. Units must be included. Figures should be labeled, taking
into account necessary size reductions as figures are preferred in one-column width (3.5"
wide) for the paper layout. Captions should be typed under each Figure. The figures should
not use guide lines or boundary boxes. Color art will be reproduced in color in the online
publication at no additional cost to the author. Color illustrations will also be considered for
print publication; however, the author will be required to bear the full cost involved in color
art reproduction. Please note that color reprints can only be ordered if print reproduction
costs are paid. Print Rates: $900 for the first page of color; $450 per page for the next three
pages of color. A custom quote will be provided for articles with more than four pages of
color. The editor may modify the figures for consistency in the Journal, and the publisher has

the right to refuse publication of any artwork deemed unacceptable.

Proofs. On-line proofing of typeset papers is arranged with the corresponding author. Proofs
should be checked carefully and revised within the given time frame as specified in the
proofs email. Corrections are limited to printer errors and clarifications; no substantial

rewrites can be made without the Editor's approval.

Taylor & Francis
Author Services
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Visit our Author Services website for further resources and guides to the complete

publication process and beyond.
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