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ABSTRACT 
Police and health authorities play an essential role in road traffic injury (RTIs) surveillance, 
prevention and control. Appropriate reporting of RTI by both authorities can help in adapting 
local injury prevention policies. The RTI reporting from different sources is seldom compared 
in low- and middle-income (LMICs). This study aimed to compare police- and health 
authority-based surveillance systems of RTI in Mongolia. The study setting was Ulaanbaatar, 
the capital city of Mongolia accounting for 43% of the Mongolian population. This 
descriptive study combined interviews with key informants (n=30), statistical reports and 
direct observations. Surveillance data from 2008-2010 was analysed using frequency tables. 
RTI data collection and reporting were compared to the standards mentioned in the “World 
Health Organization (WHO) injury surveillance guidelines” (Holder et al., 2001) and “Data 
systems: a road safety manual for decision-makers: (WHO, 2010a). 

Police and health authorities independently collected RTI data in Ulaanbaatar. Police 
records showed that both RTI (n=394 in 2008 and n=564 in 2010) and the fatalities (N=59 in 
2008 to N=127 in 2010) doubled from 2008 to 2010. The health authority’s data showed that 
RTIs increased slightly from 2008 (n=10 174) to 2010 (n=11 157) whereas the fatalities 
remained almost unchanged over the same period (n=211 in 2008 and n=207 in 2010). 
Comparisons of RTI and fatality counts between the two sources showed that for every police 
reported RTI, health authority reported 19.7 RTIs. Similarly, for every RTI fatality reported by 
police, health authorities reported 2.1 RTI fatalities. At least six of the eight WHO 
recommended variables were available in both datasets. The individual road user type and 
intent were unavailable in police dataset. Health authority dataset lacked information about 
RTI location and activity before crash. In police dataset, the description of RTI depended on 
police officer as there was no formal definition. This was the case as well in health facilities 
except hospitals which used ICD codes. 

We concluded that police underreported RTI and fatalities compared to health authorities, 
and therefore information about local RTI factors was not adequately collected and used by 
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the current system. Linking both datasets seemed feasible because of identifiers and other 
comparable information available in both of them. This could increase the utility of RTI 
information captured by both authorities for making prevention policies. Nevertheless, both 
surveillance systems might require improvements in reporting of crash circumstances to assist 
future preventive efforts. 

1 INTRODUCTION 
Road Traffic Injuries (RTIs) are a major public health problem. Road Traffic Crashes (RTCs) 
lead to over 1.3 million deaths and up to 50 million RTIs each year globally (World Health 
Organization [WHO], 2009). Astonishingly, with only 20% of worldwide cars operating in 
Low- and Middle-Income Countries (LMICs), they account for over 90% of worldwide RTC 
deaths (WHO, 2009; Bhatti et al. 2010). An ecological analyses of past RTI data suggested 
that if current trends continued then RTI fatality would rise by over 65% in LMICs whereas 
they would decrease by more than a quarter in high-income countries (Kopits & Cropper, 
2005). The WHO estimated that in 2030 RTIs would become the third leading cause of 
Disability Adjusted Life Years (DALYs) unless preventive actions are taken (Mathers et al. 
2006). 

The RTI prevention and control require valid information on road, traffic, vehicle, injury 
and mortality data beyond the international estimates (Peden et al 2004). High-income 
countries (HICs) have considered establishing reliable RTI data reliable RTI data systems 
such as the International Road Traffic and Accident Database (IRTAD) established by OECD. 
While the optimal satisfaction is yet be reached through IRTAD harmonisation of definitions, 
under-reporting and healthcare and police data linking issues are continuously addressed. On 
their side however, LMICs still face data problems on local RTI injury burden and 
epidemiology (Peden et al. 2004; Aptel et al, 1999; Bhatti et al. 2011). Information is still 
lacking about the accuracy and the extent of underreporting of RTIs in LMICs (Tercero & 
Andersson, 2007; Bhalla, et al., 2010). Of note, the information on local crash circumstances 
can help in tackling the problem by identifying adequate measures and interventions (Ross et 
al 1991; Wotton & Jacobs, 1996). 

RTI reporting mostly depends on two major yet independent institutions, i.e. police and 
health authorities (Aptel et al. 1999; Bhatti et al. 2011; Peden et al, 2004; Razzak & Luby, 
1998). The focus of police authorities is mainly determining responsibility whereas health 
authorities focus on injury severity and its care (Wotton & Jacobs, 1996). Due to the 
differences of these orientations, handful resourceful high-income countries have piloted or 
set up integrated RTI surveillance systems in which RTI prevention draws from thoughtful 
data linkages (Aptel et al 1999; Peden et al, 2004). LMICs on the other hand lack the 
evaluations to promote and recommend much needed data linkages between police and health 
authorities to improve their RTI surveillance (WHO, 2010a; Miranda et al. 2010; Salmi et al, 
2010). 

The RTI data situation in Mongolia, a middle-income country located in Eastern Central 
Asia between Russia and China, is expected not to be different from other LMICs (The World 
Bank, 2011). Road transport in this land locked vast country is the key for future development 
and prosperity. Dependence on road transport is ever increasing as urbanization and 
socioeconomic development in recent years have resulted in a decrease in rural population 
from 38.6 % in 2008 to 36.7% in 2009 (Ulaanbaatar City Government, 2011; Ulaanbaatar 
Health Authority, 2011). These 1-2 percentage point changes have put additional burden on 
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road transport in urban areas where a boom in vehicle counts had been observed recently 
(Ulaanbaatar City Government, 2011). Some changes are also observed in the RTI mortality 
rates, which had increased from 19.3 per 100 000 inhabitants in 2007 to over 20 per 100 000 
inhabitant in 2010 (WHO, 2009; WHO, 2010b). No previous report was available about the 
quality of RTI data collected by different authorities in Mongolia (WHO 2009; The World 
Bank, 2011). The aim of this study was to compare the RTI information collected by the 
police and the health authorities in an urban centre of Mongolia. Secondarily, the availability 
of collected information was compared to international requirements for injury surveillance. 

2 METHODS 

2.1 Setting 
The study setting is Ulaanbaatar (or Ulan Bator), the capital city and the largest city of 
Mongolia concentrating about 43% of the 2.6 million Mongolian population in its 9 districts 
(Düüregs) spread over 4 704 km2 (National Statistical Office of Mongolia, 2011).  
Ulaanbaatar is an autonomous region, governed separately from the surrounding provinces. 
Ulaanbaatar has a road network of 429.4 km of which 372.3km (about 86%) is paved, the 
remainder being mostly earth tracks in “Ger zones” which are Mongolian style settlements 
full of small private houses and traditional yurts located in the suburban areas. In 2009 the 
city had 210 road junctions of which only 48 had traffic signals (Ulaanbaatar City 
Government, 2011). 

2.2 Design 
This was a descriptive study using healthcare and traffic police data. Between May 2nd and 
June 29th 2011, the first author collected information from key informants at police, health 
and other related authorities at Ulaanbaatar. The period considered for the RTI surveillance 
data comparisons was from 2008 to 2010. 

2.3 Data Collection and Measures 
The data was collected in the form of semi-structured interviews. Key informants were 
representatives of Ministry of Health, Government implementing agency (Department of 
Health), Ulaanbaatar City Health Authority (referred hereafter as health), World Health 
Organization-Mongolia country office, Ministry of Road, Transportation, Construction and 
Urban Development, National Traumatology and Orthopedic Research Centre (NTORC), 
Two District Hospitals (Chingeltei district and Suukhbaatar), Four Family Group Practices 
(FGP, 2 per in each district hospital reached), Traffic Police Authority (TPA, referred 
hereafter as police) and Legal Division section of the General Police Department, Ulaanbaatar 
City Traffic Control Centre, Central Emergency Service Centre (103 centre), and the Centre 
for emergency information and communication at the National Emergency Management 
Agency (NEMA). In total 30 informants were interviewed for this study.  

Two guidelines, “World Health Organization Injury Surveillance Guidelines” and the 
“Data systems: Road safety manual for decision makers,” were used to develop interview 
grids (Holder et al., 2001; WHO 2010a). Semi-structured interview with these grids aimed to 
inquire about the flow of data collection from an event to the reporting at national level. 
During fieldwork institutions reached were asked to provide data for the past 3-5 years and 
related information as well. Overall, the measures extracted from available reports were 
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transport statistics such as vehicle counts as per vehicle type; RTC, RTI and fatalities as 
reported by police and health authorities separately, and the RTI related variables collected by 
police and health authorities. 

2.4 Analysis 
Available information was analysed in four major steps. Firstly, an overview of traffic 
situation in Ulaanbaatar was presented and changes in population, total vehicles, and their 
types from 2008 to 2010 were computed using % difference 2008-2010 (difference in “n” 
between 2008 and 2010/“n” in 2008). Secondly, the RTI and fatality data collection by police 
and health authorities was presented. Thirdly, the RTI and fatality changes from 2008 and 
2010 data were computed using % differences.  

The reporting ratio i.e. police to health datasets were computed and reported per year and 
during 3 years. Lastly, availability of information in both datasets was compared to the WHO 
minimal dataset questionnaire (Holder et al. 2001). The questionnaire promotes developing a 
definition and recording the following eight variables: identifier, age, sex, intent, place of 
injury, activity during injury, nature of injury (e.g., fracture, bruise etc.), and mechanism of 
injury (e.g., road traffic injury, stab/cut etc.)  

3 RESULTS 

3.1 Ulaanbaatar city road traffic overview 
According to the city statistics (Table 1), from 2008 to 2010 the city population increased by 
almost 7% whereas the vehicle counts increased by 52.3% in the same period. Notably, the 
truck counts almost doubled from 2008 to 2010 (Ulaanbaatar City Government, 2011). 

Table 1: Overview of Ulaanbaatar traffic indicators for 2008 – 2010 

Year Population Vehicles Passenger vehicle Truck Bus Special use 

2008 (n) 1 071 700 106 848 79 000 16 702 7 673 3 473 
2009 (n) 1 112 300 131 447 100 143 19 856 8 084 3 364 
2010 (n) 1 151 500 162 710 118 573 32 344 9 304 2 489 
% difference* +7.4 +52.3 +50.1 +93.7 +21.3 -28.3 

   % difference is calculated between 2008 and 2010 

3.2 Road safety data flow police and health authorities 
Key informant interviews suggested that both police and health authorities collected 
information on RTI and fatalities independent of each other (Figure 1). For instance, after a 
RTC, police authority documented the event using two forms: the 1st RTC form and daily 
register. The RTC form was filled in by police officers intervening on a RTC site and was 
submitted to the police office afterwards. Based on 1st crash form, a 2nd crash form was filled 
in and sent to the General Police Department (GPD) and was the only identified source of 
annual official police statistics. 1st forms were archived and only retrieved for criminal 
investigation matters. Police authority has access to National Emergency Management 
Agency (NEMA) dataset as well that recorded information on all the calls made to local 
police, fire and ambulance services. 
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On the other hand, RTI reported by health authority came from numerous sub-authorities 
namely Family Group Practices (FGP), District Hospitals (DH), and central emergency 
service centre (known us unit 103 or 103 centre) and from the National Traumatology and 
Orthopaedic Research Centre (NTORC, trauma care hospital hereafter). The health authority 
collected RTIs data on a monthly basis from the central emergency service centre and all the 
public healthcare facilities in the capital city. District hospital data includes the data from the 
Family Group Practices (lower level). Monthly data from trauma care hospital however were 
directly reported to the Department of health. The department sends to the health authority all 
summarized information on trauma related mortality from trauma care hospital. Data 
processing and reporting mainly used official tools but some reports from FGP to district and 
those from the trauma care hospital to the city did not use standard forms for routine data 
reporting. Data from both authorities was published annually by National Statistics Office of 
Mongolia 

 
Of note, RTI fatalities outside hospitals were confirmed either by the police or by the 

national forensic hospital under the General Police Department. As no details were available 
this facility was approached and we found out that the information was indeed collected. 
Even if the officer dealing with the city cases was not available it appeared that this facility 
sent monthly data to the city authorities. This was confirmed by the data obtained from the 
city. Overall reporting of RTI as per severity, frequency and mechanism by the police, health 
authorities and their sub-authorities were outlined in tables 2 & 3. 
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Table 2. RTI details reporting by traffic police and health authorities, Ulaanbaatar (2008-10) 

Authorities and sub-
authorities 

RTC calls RTC 
details 

RTI 
report 

Fatal RTI 
report 

NEMA* Yes    

TPA* Yes Yes Yes Yes 

103  centre Yes  Yes Yes 

FGPs*     

DHs*     

NTORC*   Yes Yes 

Forensic Hospital    Yes 

Source: Developed by the first author based on interviews; * See text for abbreviations 
 

Table 3. RTI reporting frequency and mechanism used by traffic police and health authorities, 
Ulaanbaatar (2008-10) 

Authorities and sub-authorities Reporting 
periodicity 

Reporting mechanism 

FGPs* Monthly Hard/electronic copies 

DHs* Monthly Electronic copies 

NTORC* Monthly Electronic copies 

TPA* Daily Hard copies 

103 centre* Monthly Electronic copies 

NEMA* Daily Hard/electronic copies 

UBHA* Quarterly Electronic copies 

Forensic Hospital Annually Hard copies 

Source: Developed by the first author based on interviews 

3.3 Differences in RTI statistics 
The police authority data showed an important increase in RTI and fatality reporting from 
2008 and 2010 (Table 4). RTI reporting increased from 394 in 2008 to 564 in 2010 in the 
police data, a 43.1% increase. Similarly, RTI fatality reported increased from 59 in 2008 to 
284 in 2010, a 115.3% increase. 

Table 4. RTI and fatality reported by traffic police authority, Ulaanbaatar (2008-10) 

Year RTI RTI fatalities 

2008 (n) 394 59 
2009 (n) 511 98 
2010 (n) 564 127 

Total (n) 1469 284 

% difference 2008-2010* +43.1 +115.3 
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% difference is calculated between 2008 and 2010 
 
The health authority data showed that overall RTI reporting increased by 12.7% from 2008 

to 2010 (Table 5). The RTI reporting by health authorities increased from 10 174 in 2008 to 
11 157 in 2010, a 9.7% increase. Overall, RTI fatality reporting remained stable, 211 in 2008 
and 207 in 2010. 

Table 5. RTI and fatality reported by Ulaanbaatar Health authorities, Ulaanbaatar (2008-10) 

Year Injuries and external 
injuries of morbidity RTI RTI fatalities 

2008 (n) 69 756 10 174 211 
2009 (n) 69 446 9 909 185 
2010 (n) 78 603 11 157 207 

Total (n) 217 805 31 240 603 
% difference 2008-
2010* +12,7 +9,7 -1,9 

% difference is calculated between 2008 and 2010 
 

In the current context there was no linkage between the police and health authority 
databases therefore the level of overlap in reported RTI and fatalities in two databases could 
not be established. Nevertheless, the available information showed that for every police-
reported RTI, health authority-reported 21.3 RTI in three years. This ratio decreased from 
25.8 in 2008 to 19.8 in 2010. Similarly, for every RTI fatality reported by police and health 
authorities reported 2.1 RTI fatalities. This ratio decreased from 3.6 in 2008 to 1.6 in 2010. 

Table 6. Comparison of RTI and fatality reporting ratio by traffic police (TPA) and health 
authorities (UB Health), Ulaanbaatar (2008-10) 

 RTI  RTI fatality 
 TPA*:UB Health*  TPA*:UB Health* 
2008 1:25.8  1:3.6 
2009 1:19.4  1:1.9 
2010 1:19.8  1:1.6 
Total 1:21.3  1:2.1 

% difference is calculated between 2008 and 2010; * See text for abbreviations 
 

3.4 RTI data quality as compared to the WHO minimum standards 
A comparison of routine RTI data collection tools with items proposed by the WHO 
minimum dataset suggested that 6 out of 8 items were collected in both police and health 
authorities (Table 7). Most information available in both datasets was complimentary such as 
RTI identifier, age, and sex. While information about RTC cause was available in police-
authority data but activity of individual RTI cases was not clearly documented in both 
datasets. No formal definition of RTI existed in police dataset, and RTI description depended 
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on police officer. RTI identification did not indicate the role of RTI case on the road and 
detailed crash circumstances as reported in CFI were not highlighted in annual reports. 

Table 7: Comparison of RTIs data collection tools with WHO minimal dataset questionnaire 
(Holder et al. 2001) 

WHO Core dataset Police Healthcare 
Item Comment Item Comment 

Identifier Names  Names and 
ID Number 

 

Age Age Choice of birth 
date or age by 

office 

Age Not specific on how to 
record it 

Sex  Sex  Sex  
Intent Not applicable All cases are 

due to traffic 
crashes 

Yes as per 
ICD-10 

Doctors chose one of 
the codes listed or 
simply puts a note 

Place of occurrence Exact location  Not 
indicated 

 

Activity Not indicated  Not 
indicated 

 

Nature of injury Impairment Details depend 
on the officer 

Basic 
diagnosis 

Doctor verbatim 

Mechanism Not applicable All cases are 
due to traffic 

crashes 

Yes as per 
ICD-10 

Doctors chose one of 
the codes listed or 
simply puts a note 

 

4 DISCUSSION 
Like most settings, police and health authorities independently collected RTI data in 
Ulaanbaatar. This study showed that RTI reported was very low by police authority i.e., only 
one of 20 RTI was reported. Interestingly, RTI and fatality reporting by the police authority 
had increased from 2008 to 2010 but for RTI the difference remained unacceptably high. 
Reporting of RTI fatality by police had shown tremendous improvement, the underreporting 
ratio improved from nearly one in four to one in two. Clearly, RTI reporting could be still 
improved by both authorities to increase the usefulness of their data in RTI policy making. 

In all settings, RTI data is collected from a diverse and dynamic environment with parallel 
databases involving firstly police and secondly the health authorities (Bhatti et al. 2011). Sub-
authorities, institutions or involved agencies might have different assets and mechanisms to 
collect essential RTI for public health intervention. Our findings suggested that there were 
risks of missing out crucial information and creating data that might underestimate the extent 
of RTI in Ulaanbaatar (Saadat & Soori, 2011). This particularly important given that no 
official case definition of RTI and fatalities could be found and that the quality of data varied 
from one source to another. 

Overall, some variables in both datasets seemed linkable and complimentary but were not 
available as per individual RTI cases for computing the RTI burden in Ulaanbaatar (Bhatti, et 
al. 2011). Making available information on individual RTI cases reported in both datasets 
could be useful in establishing RTI burden in Ulaanbaatar as well as integrating this 
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information into a more accurate surveillance system. The later could only be possible if 
reporting differences between the two datasets are low (Bhatti et al. 2011). 

The health authority’s RTI data was more detailed than the police RTI dataset. In fact, in 
the health-authority data, it was possible to describe ages, gender and road user types of 
individual RTI cases. More importantly, the health-authority data attempted to provide nature 
of injuries as per international standards. Nevertheless, detailed RTI circumstantial data was 
not routinely collected by ambulance services that were called to crash site (Sciortino, et al., 
2005). These services could be used to increase the details in the health-authority data about 
the crash circumstances (Razzak & Luby, 1998). It is imperative for a prevention oriented 
RTI surveillance data to gather information on factors pertaining to RTCs (human, vehicle 
and environment). 

Relatedly, an important consideration in RTI surveillance efforts is the uniformity in 
coding information between police and health services. The success of integrated RTI 
surveillance system would be dependent on uniform coding (Holder, et al., 2001, WHO, 
2010a) as biases might be induced in comparing RTI severity and nature as is the case in 
many LMICs (Crilly, et al., 2011; Lagarde, 2007). In this context it is also arguable that the 
quality of data was not assured in the absence of formal reference documents, which was the 
case in Ulaanbaatar. Relatedly, the coding of road users, mode of transport and road 
conditions was inconsistent between the two datasets. There is no quality assurance 
mechanism for the RTI data produced by both authorities and this lowers the credibility of 
their data (Peden et al. 2004; WHO, 2010a). Clearly, meticulous efforts would be required in 
Ulaanbaatar to develop a valid and reliable RTI surveillance system. 

On the far side, to understand the burden of RTI  problems in Ulaanbaatar it is important to 
consider that RTC have much greater consequences than would be expected from just 
physical injuries (Peden et al. 2004). It is obvious that some of injured people might remain 
affected by physical and mental disabilities. The extent of these disabilities might greatly vary 
and could be influenced by several factors including the severity of RTCs, availability and 
quality of medical care and road user vulnerability, etc. Currently, available data is 
insufficient to highlight these RTI-related disabilities and require much needed attention in 
future surveillance efforts. 

4.1 Strength and limitations of the study 
Strengths: This study has described the RTIs and road safety situation in Ulaanbaatar and 
brought out for the first time RTI data collection problems that could jeopardize future 
prevention efforts. Not only RTI trends between police and health authority datasets were 
compared but also a qualitative evaluation of reporting systems according to standardized 
grids. Limitations: In spite of the many important findings that would contribute to the 
improvements in RTI surveillance in Ulaanbaatar, this study relied on analyses of compiled 
data which is limited for explaining the extent of RTI burden in this city. 
 

4.2 Conclusions and recommendations 
The study findings clearly established that the current police authority dataset is incomplete 
for taking meaningful actions for road safety in Ulaanbaatar. Underreporting in police-
authority dataset seemed to be a major obstacle for RTI prevention. While the health authority 
data complimented police authority data in many ways, the health-authority dataset lacked 
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information on crash circumstance to identify appropriate safety interventions. In absence of 
quality assurance with respect to international standard and interdisciplinary coding, the 
future RTI prevention could be compromised. Finding suggested revision of the national 
guidelines and tools for RTI data collection/reporting in accordance to international standards 
(WHO, 2010a). RTI reporting by health authority could be tremendously improved if slightly 
detailed information is collected by the ambulance services. A well-thought integration of 
police and health authority datasets is required to increase their useful in RTI prevention and 
care. 
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