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ABSTRACT

Objectives: To conduct a community survey to
estimate the degree to which road traffic injuries (RTIs)
are under reported and to compare the characteristics
of RTI reported to the police to those not reported.
Design: A cross-sectional population-based study.
Setting: Kandy district, Sri Lanka.

Participants: RTls and deaths during the preceding
12 months were identified through a community-based
cross-sectional survey with a sample size of 3080
households. A stratified multistage cluster sampling
with population proportion to size was used. ‘Events
reported’ to the police were cross checked against
events in the police records of the given or adjacent
police stations, and either were ‘Events found’ or ‘Not
found’. ‘Under reported’ included those ‘Not reported’
and those reported but ‘Not found’ in the police
dataset.

Results: Information about 11 724 persons were
obtained from 3080 households, identifying 149
persons who suffered an RTI. Of these, 57% were
‘Events reported’, and of these 43.6% (n=65) were
‘Events found’ in police records (95% Cl, 36.0 to
51.6). There were 42 events ‘Not reported’ to police
while an additional 7 were ‘Not found’ in the police
records of the given police station. Although they were
claimed to have been reported to the police, 33%
(95% Cl 25.8 to 40.7) were ‘Under reported’. There
were significant differences in age (p=0.02), family
income (p<0.001), road user type (p=0.001), injury
severity (p<0.001) and injury category (p=0.01)
between ‘Events found’ in the police records and
‘Under reported’ events.

Conclusions: In the Kandy district, 33% of RTIs were
‘under reported’. These findings could be used as
evidence for policy planning to prevent RTIs, and
highlights the need for a nation-wide community-based
survey to determine the true rates of RTI for a better
understanding of the reasons for under reporting.

INTRODUCTION

Road traffic crashes are of global concern,
due to the rising trends of deaths and disabil-
ity following road traffic crashes. Such
crashes have also caused a huge burden on
the economy and healthcare services.
Current interventions for this problem are

Strengths and limitations of this study

= This is a community-based survey with a large
sample size.

= By using the community survey to capture the
road traffic injuries, we were able to capture a
representative sample of the study area with a
100% response rate.

m This study is limited by self-report and recall
bias.

= The proportion of under reported events may not
be generalisable to the national level due to
socioeconomic, education, and variations in the
accessibility to the police reporting system.

sporadic, uncoordinated and ineffective in
many countries." The WHO estimates that,
worldwide, between 20 million and 50
million people are injured or disabled each
year in road traffic crashes.? Since 1990, road
traffic death rates in low-income and
middle-income  countries (LMIC) have
increased substantially and are predicted to
rise on average by over 80% in LMIC while
declining by almost 30% in high-income
countries by 2020.° Reducing road deaths
and injuries in developing countries is
crucial not only for public health reasons,
but also because road crashes place a heavy
burden on the national, regional and house-
hold economies. The economic cost of road
traffic injuries (RTIs) is estimated to be US
$518 billion/annum, with US$100 billion
from developing countries alone. This is
twice the annual amount of development
assistance to developing countries.”

UNDER REPORTING

Under reporting or failure to report the RTI
in official statistics has often raised the
concern about the inaccuracy of statistics and
its effect on road safety policy-making and
planning. The World Health Report empha-
sises the need for good and complete data
and scientific approaches in the prevention
and control of RTIs.? Elvick and Mysen®
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stated that the true number of road traffic crashes is
unknown, and virtually all studies of road crashes includ-
ing more than one type of data compare just two
sources, most commonly police and hospital records,
and the level of completeness of these datasets is
limited. These two sources do not capture those who do
not go to the hospital or to the police, resulting in a
further underestimation of under reporting. It is said
that accurate death and injury rates would best be gener-
ated through community-based studies.*

STATUS IN SRI LANKA

In Sri Lanka, road traffic deaths have been increasing
steadily and are now one of the major causes of morbid-
ity and mortality in the country.” ® According to the
National Police data, the annual incidence of RTIs and
deaths has reached epidemic proportions, with more
than 2000 deaths and more than 20 000 injuries annu-
ally” The number of motor vehicles in Sri Lanka
increased from 0.8 to 3.9 million between 1990 and
2010 in Sri Lanka.” ® Recently, a policy of ‘on the spot’
insurance payments for damages resulting from crashes
have allowed motorists to bypass the reporting of inci-
dents to the police, further worsening the under report-
ing situation. At present, Sri Lanka’s national data on
RTIs are based on police statistics, and most of the avail-
able statistical reports and studies until now have been
based on either police data or hospital records. In 1977-
1981, a study in Colombo, Sri Lanka using police and
medical data found 77% that hospitalised patients were
not identified in the police records, suggesting that
many RTIs requiring admission to a hospital were not
reported to the police.” While accurate death and injury
rates may best be generated through community-based
studies; such studies are expensive and difficult to
conduct, especially in developing countries.* '

There have been no community-based surveys asses-
sing the under reporting of RTI in Sri Lanka until now
date. The objective of this study was to conduct such a
survey to estimate the degree to which RTIs are under
reported and to compare the characteristics of RTI
reported to the police to those not reported.

METHODS

The study was carried out in the Kandy district, in the
Central Province of Sri Lanka, with a total population of
1279 028 according to the 2001 census.'’ Of this popu-
lation, 12.1% was urban while 80.6% was rural and 7.3%
was estate (a tea or rubber plantation community). The
ethnic distribution of the district comprised 74.2%
Sinhalese, 12.7% Tamils, 12.3% Muslims and 0.8%
others."” The results reported in this article are part of a
larger study.'?

Under reporting of RTT was estimated from the results
of a community-based cross-sectional study being cross
checked with the police records. The community-based
survey was conducted using stratified multistage cluster

sampling of 77 clusters utilising population proportion to
size sampling in the Kandy district. The people in selected
households were interviewed using an interviewer-
administered structured questionnaire. This part of the
study identified road traffic injury or death (the event)
using an operational definition thus: any injury to a road
user (pedestrian, pedal cyclist, motorcyclist, vehicle driver
or passenger of a vehicle) following contact with a moving
vehicle (includes a motorcycle, heavy vehicle, bicycle or
cart) or due to the sudden breakdown of a vehicle (engine
failure, break failure, bicycle chain slip, etc.) while moving,
or a fall from a moving vehicle when travelling on a road,
lane and path and a person killed during a road traffic
crash, or within 30 days as a result of a crash is referred to
as a road traffic death.? Traffic police of Sri Lanka use a
similar description of road traffic crashes that are to be
reported to the police."” Events claimed to be reported
during the community survey for the period 1 January
2007 to 31st December 2007 (hereafter referred as Events
Reported) were cross checked with traffic police records.

Information on individuals in the selected households
was obtained from the household spokesman including
information on past RTI events. Information was
obtained about individuals who sustained an injury or
death due to a road traffic crash during the preceding
12 months through a detailed questionnaire. The follow-
ing crash details were used to locate the events in the
police database: age, name, address, date and place of
occurrence, place of reporting, severity of injury and
crash registration number if available (box 1).

RTT victims who stated in the survey that their crashes
had not been reported to the police were assigned as
‘Not Reported’. Those who stated in the survey that they
had reported the event to the police (Event Reported)
were then cross checked with the local police records of
the given or adjacent police stations by the principal
investigator (NP). Those events identified during the
survey that were supposedly reported to the police but
that were not documented in the police records of the
given police station were assigned as ‘Not Found’, while
those allegedly reported to the police in the survey and
that were confirmed in police records were categorised

Box 1

Definition of severity of injury

Grievous injuries mean:

Loss of a distinct organ

Serious disfigurement

Fracture of any bone

Severe laceration, or injury to any internal organs
Severe burn affecting more than 5% of the body surface

v

vVVvyvyy

Non-Grievous injuries mean:
» All other injuries (sprain, bruising, abrasions)

Fatal injuries mean:
» Death within 30 days of injury
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screened for RTI or death

Potentially
Eligible

11,724 potentially eligible individuals, population

Reasons for exclusions: Those who are

\ 4

residing in the area temporarily were
excluded

A 4

149 RTl/deaths identified, who were asked in the
survey whether they reported the event to the police?

e responded as “Not reported” to

Examined for
eligibility

the police(n=42)*

\

#] e Inadequate information(i.e.,they do
not know whether they or

Responded as reported to the police (“Events
Reported”(n=85), which were cross checked with the
police records of the given or adjacent police stations

somebody reported the RTI event
to the police) (n=22)**

\ Y

* Our numerator for the analysis

Events “Not Found” in

the police records of the

given or adjacent police
stations n=7*

“Events Found” in the
police records
n=65

Inadequate information

was “Underreported”

to locate the police
stations (n=13)**

**inadequate information

Figure 1

as TEvents Found’. The ‘Under reported’ category
includes events that were ‘Not Reported’ and ‘Not
Found’ in the police documents (figure 1).

Checks for survey completeness and quality assurance
were performed daily by the principal investigator (NP).
Data were entered into a database, EPI Info V.6.0 (software
developed by Centers for Disease Control and Prevention,
Atlanta). Data were analysed with the Statistical Packages
for Social Science (SPSS) V.13.0 (SPSS Inc, Chicago,
Ilinois, USA). RTI events with inadequate information
were excluded from the comparative analysis. For the cal-
culation of ‘Under reported’ events in a first analysis, RTI
events with inadequate information (those who do not
remember whether they reported the injury event to the
police (n=22), and those who stated as reported to the
police, with inadequate information to locate the police
stations (n=13)) to cross check claims were excluded.
Then, data with inadequate information were included
and further analysis was conducted in order to report the
best possible and worst possible reporting scenarios. The
best possible estimates included all cases with the inad-
equate information as if they were reported to the police
appropriately while the worst possible estimates were
treated as if they were not reported to the police.

Family income of ‘Events found’ and ‘Under reported’
was categorised into four quintiles, and used for the
comparison of wealth quintiles between two groups.
‘Under reported’ RTT is displayed as percentage with
95% CI. x* Test or Fisher’s exact test were used for the
comparative analysis. For all analyses, the level of signifi-
cance was determined to be p<0.05.

RESULTS

The population-based survey obtained information about
11 724 people and adequately represented the district
population. The mean age was 26.8 (SD=18.7, 2-98 years;

Description of the derivation of the numerator ‘Under reported’.

table 1). One hundred and forty-nine people were identi-
fied including 16 deaths due to RTIs in the preceding
12 months. The incidence of RTI was estimated at 12.7/
1000 population (95% CI 12.5 to 12.9).'% Of these 149 RTI
events elicited in the survey, 85 had responded as ‘Events
Reported’ to the police, 42 had responded as ‘Not
Reported’ to the police, and 22 had responded as ‘Do not
know’ (inadequate information; figure 1). By cross check-
ing with the police records, 65 of 85 RTIs were ‘Events
Found’ in the police dataset of the given or adjacent
police station leading to overall reporting of only 43.6%
(65 of 149) (95% CI 36.0 to 51.6).

Table 1 Demographic comparison of the Kandy district
data with the community survey
District data Community RTI
(2001) survey (2008) victims
n=1279028% n=11724% n=149%
Age in years
<1-24 45.9 454 16.8
25-49 35.0 41.6 58.4
>50 19.1 12.8 24.8
Sex
Male 48.9 49.9 77.9
Female 51.1 50.1 221
Ethnicity
Sinhala 74.0 65.0 67.1
Tamil 12.3 12.3 12.1
Muslim 13.3 22.4 19.5
Malay 0.1 0.1 1.3
Burger 0.2 0.2 0.0
Others 0.1 0.02 0.0
Total 100.0 100.0 100.0

Source: National data are from the census of population and
housing, 2001, Sri Lanka: District report. Kandy: Department of
census and statistics 2001.

RTI, road traffic injuries.
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In the best-case scenario where all cases with inad-
equate reporting information were actually reported to
the police, the ‘Under reported’ proportion was 33%
((49/149) (95% CI 25.8 to 40.7)). Yet in the worst-case
scenario where all cases with inadequate reporting infor-
mation were not reported to the police, the ‘Under
reported’ proportion was 56.3% ((84/149) (95% CI
48.3 to 64.2)). If the cases with inadequate information
were excluded completely from the analysis, then the
under reporting was 42.3% ((49/114) (95% CI 33.1 to
51.4)). Therefore, the RTI case under reporting is some-
where between 33.0-56.3%.

The RTI victims were mostly male (78.9%, n=116)
with a mean age of 38.5 years (SD=16.8, 3-95 years), and
most were in the productive age group of 25-49 years
(tables 2 and 3). By comparing the ‘Under reported’
and ‘Events Found’ groups, the ‘Under reported’ group
was found to be significantly more likely to be of pro-
ductive ages (25—49 years; p=0.02) and to have had
non-grievous or non-fatal injuries (p<0.001, 0.01). A
comparison of the wealth quintiles among the ‘Under
reported’ and ‘Events Found’ groups showed significant
proportion of ‘Under reported’ in the richest wealth
quintile (p<0.001). While the road users were further
grouped into motor vehicle occupants (drivers and pas-
sengers) and vulnerable road users (pedestrians/two-
wheeler users), in comparison pedestrians/two-wheeler
users had a significantly higher proportion of ‘Under
reported’ (p=0.03) to the police (table 4).

There were 16 deaths identified during the survey. Of
these, 13 (81.2%) were among ‘Events Found’. Two of

16 deaths (12.5%) from the survey were ‘Not Reported’
to the police while one had inadequate information to
cross check with police records.

When the ‘Not Reported’ (n=42) were further
explored, 26.2% (n=12) cited the reason for non-
reporting the crash was their own fault (table 5). In less
than one-third (28.6%) of the events, they were not
willing to give any reason for not reporting.

DISCUSSION
This study was the first community-based survey con-
ducted in Sri Lanka to estimate the under reporting of
RTIs. RTI under reporting in the district of Kandy was
estimated to be between 33.0% and 56.3%. Some studies
have cited the RTI under reporting proportions to be
between 18% and 76%'" '*'® but these were compari-
sons of hospital-based surveys which usually exclude pre-
hospital deaths and less-severe injuries. In this study,
under reporting was high in the productive age (25—
49 years) group, and among vulnerable road users
(pedestrians and two-wheeler users). Nearly half
(41.2%) of the non-fatal injuries were ‘Under reported’,
with only 81.2% of the fatal injuries being reported. Of
the injured road users in the highest income quintile,
not a single event was reported while in the lowest
income quintile, every incident was reported to the
police.

Demographic factors age group, family income, injury cat-
egories (fatal/non-fatal), severity of injuries and type of
road users were significantly associated with under

Table 2 Comparing selected demographic variables for the road traffic injury victims ‘Events Found’, ‘Under reported’ and

those with inadequate information

‘Events found’ %(n)

‘Under reported’ %(n)

Inadequate information %(n) Total %(n)

Age in years

<1-24 60.0 (15) 28.0 (7)

25-49 34.5 (30) 40.2 (35)

>50 54.1 (20) 18.9 (7)
Sex

Male 43.1 (50) 33.6 (39)

Female 45.5 (15) 30.3 (10)
Sector

Urban 42.9 (6) 42.9 (6)

Rural 40.8 (51) 32.8 (41)

Estate 80.0 (8) 20.0 (2)
Ethnicity

Sinhala 37.0 (37) 36.0 (36)

Tamil 72.2 (13) 22.2 (4)

Muslim 48.3 (14) 27.6 (8)

Malay 50.0 (1) 50.0 (1)
Family income

1st quintile 100.0 (47) 0.0 (0)

2nd quintile 37.0 (10) 63.0 (17)

3rd quintile 13.3 (8) 40.0 (24)

4th quintile 0.0 (0) 53.3 (8)
Total 43.6 (65) 32.9 (49)

12.0 (3) 100.0 (25)
25.3 (22) 100.0 (87)
27.0 (10) 100.0 (37)
23.3 (27) 100.0 (116)
24.2 (8) 100.0 (33)
14.3 (2) 100.0 (14)
26.4 (33) 100.0 (125)
0.0 (0) 100.0 (10)
27.0 (27) 100.0 (100)
5.6 (1) 100.0 (18)
241 (7) 100.0 (29)
0.0 (0) 100.0 (2)
0.0 (0) 100.0 (47)
0.0 (0) 100.0 (27)
46.7 (28) 100.0 (60)
46.7 (7) 100.0 (15)
23.5 (35) 100.0 (149)
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Table 3 Comparing ‘Events found’ and ‘Under reported’

‘Events found’ %(n)

‘Under reported’ %(n)

Inadequate information %(n)  Total %(n)

Type of road users

Driver 56.0 (14) 24.0 (6)
Passengers 50.0 (20) 25.0 (10)
Pedestrians 51.0 (26) 29.4 (15)
Motorcyclists 12.0 (3) 56.0 (14)
Bicyclists 25.0 (2) 50.0 (4)
Type of crash
Vehicle-vehicle 41.7 (20) 37.5 (18)
Vehicle-passenger 50.0 (10) 30.0 (6)
Vehicle-pedestrian 50.9 (28) 27.3 (15)
Vehicles-road structure ~ 30.0 (4) 30.0 (6)
Other 16.7 (1) 66.7 (4)
Injury severity
Fatal 81.2 (13) 12.5 (2)
Grievous 61.3 (30) 22.4 (11)
Non-grievous 26.2 (22) 42.9 (36)
Total 43.6 (65) 32.9 (49)

20.0 (5) 100.0 (25)
25.0 (10) 100.0 (40)
19.6 (10) 100.0 (51)
32.0 (8) 100.0 (25)
25.0 (2) 100.0 (8)
20.8 (10) 100.0 (48)
20.0 (4) 100.0 (20)
21.8 (12) 100.0 (55)
40.0 (8) 100.0 (20)
16.7 (1) 100.0 (20)
6.3 (1) 100.0 (16)
16.3 (8) 100.0 (49)
30.9 (26) 100.0 (84)
23.5 (35) 100.0 (149)

reporting. Non-fatal and non-grievous injuries were signifi-
cantly ‘Under reported’, most likely due to a poor under-
standing of the importance of reporting by the injured road
users. Economically productive aged (25-49 years) indivi-
duals and vulnerable road users (pedestrians, two-wheeler
users) significantly ‘Under reported’, most likely because
they considered it as a waste of time and money and because

it was logistically inconvenient to report the event. This was
evident from the significant number of ‘Under reported’
events by the victims in the highestincome group.

Although Sri Lankan law mandates the reporting of
all road traffic crashes to the nearest police station
within 24 h, the under reporting of RTIs was between
33% and 56.3% in this study.

Table 4 Differences between ‘Events found’ and ‘Under reported’

‘Events found’ % (n) ‘Under reported’ % (n) Total % (n) p Value
Age in years
<1-24 68.2 (15) 31.8 (7) 19.3 (22) p=0.02
25-49 34.5 (30) 40.2 (35) 57.0 (65) df=2
<50 54.1 (20) 18.9 (7) 23.7 (27)
Family income
1st quintile 100.0 (47) 0.0 (0) 41.2 (47) p<0.001
2nd quintile 37.0 (10) 63.0 (17) 23.6 (27) df=3
3rd quintile 25.0 (08) 75.0 (24) 28.1 (32)
4th quintile 0.0 (0) 100.0 (8) 7.0 (8)
Road users
Driver 56.0 (14) 24.0 (6) 20 (17.5) p=0.01
Passenger 50.0 (20) 25.0 (10) 30 (26.3) df=3
Pedestrians 51.0 (26) 29.4 (15) 41 (36.0)
Two—wheeler users 15.1 (5) 54.5 (18) 23 (20.2)
Injury severity
Grievous/fatal 37.7 (43) 11.4 (13) 49.1 (56) p<0.001
Non-grievous 19.3 (22) 31.6 (36) 50.9 (58) df=1
Injury category
Fatal 11.4 (13) 1.8 (2) 13.1 (15) p=0.01
Non-fatal 45.6 (52) 41.2 (47) 86.8 (99) df=1
Road user category
Vulnerable road users* 27.2 (31) 29.0 (33) 56.1 (64) p=0.03
Motor vehicle 30.0 (34) 14.0 (16) 43.9 (50) df=1
occupantst
Total 57.0 (65) 43.0 (49) 100.0 (114)

*Pedestrians and two-wheeler users.
TDrivers and passengers of motor vehicle.
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Table 5 Reasons events were ‘Not reported’ to the police
Reasons for ‘Not reported’ percentage (n)

Considered due to their own mistake 26.2 (11)
Mildly injured 9.5 (4)
Negotiated with both parties 11.9 (5)
Not considered as a crash 7.1 (3)
Others* 16. (7)

No answer 28.6 (12)
Total (100.0) 42

*Others include consequences for the opposite party, not locating
the vehicle, intimidation and difficult in accessing the police
station.

People were generally reluctant to report injuries to the
police to avoid the consequences for the crash if they
were at fault. However, if the injured were admitted to a
government hospital, then the injury would be reported
to the hospital police post for medicolegal examination
and also to the police statistics. Private vehicle owners
were discouraged against reporting events to the police
in order to avoid penalties to their income, or for fear of
legal action due to vehicle or driver liability.'” Others
avoided the legal procedures, the reporting procedures
required and the time commitment required for report-
ing. Crash reporting is not compulsory for insurance
claims and policies may in fact encourage non-reporting;
the ‘On the Spot’ insurance policy was in place during
this study period, and there also was a 10% reduction in
premium for no claims being filed in the past year.
Another important reason for not reporting was negoti-
ation and financial settlement between the parties either
by compensation or by supporting the entire healthcare
cost of the injury (taking the injured to the hospital,
follow-up clinics, being a caretaker in the hospital, etc) or
because a less severe injury led them not to bother to
report the event to police. To improve the reporting
system after the RTTs, we must consider the injured road
users’ perception of reporting as unnecessary, time-
consuming as well as the difficult reporting procedures.

IMPACT ON HEALTH

Allocation of limited resources and policy planning may
be biased due to the under reporting of RTI. The
Global Burden of Disease has shown that RTIs has
moved from the 10th to 8th leading cause of death in
2010."" Predictions suggest that RTI will be the third
leading cause disability by 2020."? Unreliable data in Sri
Lanka, as in other LMICs, will most likely lead to insuffi-
cient funding to address the impact of this important
global public health problem.

LIMITATIONS

The results of this study may not generalise to the
national level due to socioeconomic and education var-
iations in the population and variations in the

8

accessibility to the police reporting system. Our
community-based survey data may also have been
limited by self-report and recall biases given the 1 year
time frame chosen for recall. Owing to the resource
limitation and feasibility issues, ‘Not Reported’ and ‘Not
Found’ events were not checked against data in other
police stations in the country. All road traffic crashes
would not have resulted in an injury; therefore, restrict-
ing our study to only RTIs is not ideal for understanding
the true under reporting caused by RTC. Future studies
estimating under reporting should consider all RTCs
and RTIs. Our study highlights the need for a nation-
wide community-based survey to determine the true
rates of RTI for policy planning and for better under-
standing the reasons for under reporting.

CONCLUSION

Under reporting between 33% and 56% in the district of
Kandy demonstrates that the real burden of traffic injury
was underestimated. Under reporting was most pro-
nounced among non-fatal, non-severe injuries and among
the high-income group and middle-aged vulnerable road
users. Under reporting was most likely influenced by the
human tendency to avoid legal procedures and to avoid
wasting time or money by reporting the event. This study
highlights the need to increase population education on the
importance of reporting, and to create a favourable environ-
ment to improve reporting in order to have complete and
reliable data for effective and efficient policy planning.
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