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Figure 8: Total number of accidents per month in the Before and After period 

 

 

Figure 9: Total number of injuries per month in the Before and After period 
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Figure 10: Total number of fatalities per month in the Before and After period 

Table XIII compares the average numbers per month for the Before and After period. The Table shows 

an average reduction in the number of accidents of 66%, in the number of people killed of 67% and in 

the number of injuries of 73%. The T-test shows that the results for the reduction in number of accidents 

and in the number of injuries are significant at p < 0.01. The result for the reduction in the number of 

fatalities is only significant at p < 0.10. 

 

Nr of accidents Nr of people killed Nr of people injured 

per month per month per month 

Before interventions 9,2 1,0 19,8 

Standard deviation 5,3 1,3 12,0 

    

After interventions 3,1 0,3 5,3 

Standard deviation 1,6 0,5 3,0 

    

Reduction (absolute) 6,1 0,7 14,5 

Reduction % 66% 67% 73% 

    

T value (26 degrees of 

freedom) 3,34 1,53 3,55 

Level of significance p< 0.01 p < 0.10 p < 0.01 

Table XIII: Accident statistics for the three intervention locations combined (before – after comparison) 
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For pedestrians, comparison between Before and After period reveals a reduction in the average number 

of accidents of 65% while the average number of pedestrian injuries declined by 81%.  

The average number of fatalities declined by 47%, caused by the bus-passenger crashes in the After 

Period. We note that if the man jumping off the bus (fatal accident in August 2015) had not done that – 

jumping off is an event which one cannot really prevent through speed management – the reduction in 

fatalities would have been 65%, much more in line with the other numbers. 

4.4 Conflict observation (DOCTOR) using video recordings 
As standard practice, the DOCTOR method requires a total conflict observation period of 18 hours. 

Thus we started by selecting 18 hours of video recordings at Nilkuthi for scoring conflicts in the Before 

period, spread over 3 days (Monday, Wednesday, Friday (day off in Bangladesh)), 6 hours per day, 8-

10, 10-12 and 16-18h. As we analysed these videos it became clear that slight conflicts according to the 

DOCTOR technique (severity category 1-2) are considered as more or less normal behaviour in the 

Bangladesh setting. Therefore, we decided to focus our analysis on the severe conflicts (severity 

category 3-5) only.  

Following this analysis we found out that the number of serious conflicts was relatively high (i.e., 202 

serious conflicts for 18 hours of observation), and it was considered sufficient and time wise more 

efficient to reduce the number of hours to be analysed with a factor of four, and limit the analysis to 4.5 

hours in total per location and per period (Before and After). The 4.5h periods were selected without 

prior knowledge of the number of conflicts.  

Table XIV gives an overview of the quarter of hours that were included in the analysis for this paper. 

For Namapara we do not have the conflicts available yet. Van der Horst et al (2016) describe the number 

and distribution of serious conflicts in Namapara and provide additional information on the Before and 

After conflicts in Nilkuthi and Kunderpara. 

 

 

 

Location Before After 

 Date 2014 Time Date 2015 Time 

Nilkuthi March 10 

 

 

March 12 

 

 

March 14 

8:00-10:00 

10:00-12:00 

16:00-18:00 

8:00-10:00 

10:00-12:00 

16:00-18:00 

8:00-10:00 

10:00-12:00 

16:00-18:00 

Nov.  9 

 

 

Nov. 11 

 

 

Nov. 6 

8:00-8:15; 9:1 5-9:30; 

10:30-10:45; 11:45-12:00 

16:15-16:30; 17:00-17:15 

8:15-8:30; 9:30-9:45; 

10:45-11:00; 11:30-11:45 

16:30-16:45; 17:00-17:15 

8:30-8:45; 9:45-10:00; 

11:00-11:15; 11:45-12:00 

16:45-17:00; 17:15-17:30 
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Kunderpara March 31 

 

 

March 26 

 

 

March 28 

8:00-8:15; 9:1 5-9:30; 

10:30-10:45; 11:45-12:00 

16:15-16:30; 17:30-17:45 

8:15-8:30; 9:30-9:45; 

10:45-11:00; 11:30-11:45 

16:30-16:45; 17:45-18:00 

8:30-8:45; 9:45-10:00; 

11:00-11:15; 11:45-12:00 

16:45-17:00; 17:45-18:00 

Nov. 2 

 

 

Oct. 28 

 

 

Oct. 30 

8:00-8:15; 9:1 5-9:30; 

10:30-10:45; 11:45-12:00 

16:15-16:30; 17:00-17:15 

8:15-8:30; 9:30-9:45; 

10:45-11:00; 11:30-11:45 

16:30-16:45; 17:15-17:30 

8:30-8:45; 9:45-10:00; 

11:00-11:15; 11:45-12:00 

16:45-17:00; 17:15-17:30 

Table XIV: DOCTOR observation periods from video for the two intervention locations in the Before 

and After period. 

 

4.4.1 Nilkuthi Before – After 

The 4.5h period analyses revealed that the number of serious conflicts was reduced from 56 in the Before 

period to 38 in the After period (Figure 11). This reduction in serious conflicts (18 or 32%) is significant 

at the p<0.05 level (Poisson distributed variables). When we take the road user volumes into account by 

the number of conflicts/volume, then we see a reduction in conflict risks of 28% (38/5.606 After versus 

56/6.031 Before). 

In addition, Figure 11 indicates a shift to the left in conflict severity, implying that the conflicts in the 

After period are less severe than in the Before period with no conflicts of the highest level 5 anymore. 

Conflicts with severity 5 represented 12,5% of serious conflicts in the Before period. 

 

Figure 11: Nilkuthi - total number of serious conflicts Before and After (per severity) 

Figure 12 shows the relative involvement in serious conflicts by type of road user. It appears that buses 

(road user type 1) represent the largest proportion involvement (34% Before, 30% After), followed by 

CNGs (road user type 4) and cars (road user type 3). Pedestrians are represented in 6% and 8% of serious 

conflicts in the Before and After period, respectively.  



 
 

 

18(21) 

 

Figure 12: Nilkuthi Before versus After: relative involvement (%) in serious conflicts by type of road 

user (1 = Bus, 2 = Truck, 3 = Car/microbus, 4 = CNG, 5 = Motor bike, 6 = Rickshaw/bicycle, 7 = 

Pedestrian, 8 = Light motorized vehicle, 9 = Other). 

4.4.2 Kunderpara Before – After 

In Kunderpara the number of serious conflicts was reduced from 73 to 22 in the After period (Figure 

13), a larger reduction than in Nilkuthi. This reduction in conflicts (51 or 70%) is significant at the 

p<0.01 level (Poisson distributed variables). When we take the road user volumes into account by the 

number of conflicts/volume, we see a reduction in conflict risks of 67% (22/5.645 After versus 73/5.724 

Before).  

Like in Nilkuthi, Figure 13 shows a shift to the left in conflict severity, implying that the conflicts in the 

After period are less severe than in the Before period with no conflicts in the most severe category 

anymore. This effect in Kunderpara was also stronger than in Nilkuthi.  

 

Figure 13: Kunderpara - total number of serious conflicts Before and After (per severity) 

Figure 14 shows the relative involvement in serious conflicts by type of road user. Buses (road user type 

1) represent the largest proportion involvement in the After period (40.5% versus 25% in the Before 

period), followed by cars/microbuses (road user type 3) with around 25%. CNGs (road user type 4) have 
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a lower share in serious conflicts than in Nilkuthi. Pedestrians are represented in 6.5% and 12% of the 

serious conflicts in the Before and After period, respectively. 

 

Figure 14: Kunderpara Before versus After: relative involvement (%) in serious conflicts by type of road 

user (1 = Bus, 2 = Truck, 3 = Car/microbus, 4 = CNG, 5 = Motor bike, 6 = Rickshaw/bicycle, 7 = 

Pedestrian, 8 = Light motorized vehicle, 9 = Other). 

4.4.3 Summary results DOCTOR 

For the 2 locations together, the total number of serious conflicts (only DOCTOR scores 3, 4, and 5) 

was significantly reduced from 65 serious conflicts per location in a 4.5 hour period before to 30 serious 

conflicts in the after period, on average (Poisson distributed variable, p < 0.01), or a 54% reduction in 

relative terms (52% reduction when taking the traffic volumes into account). Besides, no conflicts of the 

highest severity category occurred in the after period. 

5. CONCLUSIONS 
The integrated program of speed reducing measures on a highway that passes through villages in 

Bangladesh combined with active community involvement and road user education has shown a 

reduction in travelling speeds in the villages and, most probably, as a result a reduction in road traffic 

fatalities and injuries of around 60%.  

Speed reduction of high-speed motorized traffic is the main cause of the observed reduction in accidents, 

injuries, and fatalities. A large benefit of the community program has been the general acceptance of the 

small-scale infrastructural measures. 

Obtaining reliable data on road traffic injuries and risk factors in LMICs is a complex undertaking while 

at the same time it is essential to implement effective road safety programs. The selected combination 

of three monitoring and evaluation methodologies may well be useful in a large number of different 

settings in LMICs, enabling the collection of complete and reliable road crash data at relatively low cost, 

without being dependent on incomplete and biased accident data records. The use of local accident 

record keepers has been both effective and efficient in terms of data gathering.  

In addition, the use of local record keepers has enhanced the acceptance by the local community of the 

integrated speed management program. In our next studies we will also use record keepers in control 
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locations. Speed measurement using a laser gun at intervention and control locations provided valuable 

data that could be made available in a relatively short period of time.  

This study is this first application of the DOCTOR method in a LMIC. We can confirm that the 

DOCTOR approach is also suitable for low- and middle-income countries, especially in combination 

with speed measurements. Video analysis is valuable for analysing conflicts and accidents in LMICs. 

Video recordings give the possibility to observe the situation multiple times (which is not possible as 

human observer) and furthermore we found that it is very difficult as a human observer to observe and 

assess near accidents in chaotic traffic situations (poor visibility, different near accidents at the same 

time). In addition, we found that the video analysis is valuable for training purposes.  

As there are thousands of locations in LMICs with similar characteristics to the selected locations in 

Bangladesh, this program may well offer road safety improvements of a similar range of magnitude 

elsewhere. We would like to suggest that speed management interventions are not only used to improve 

existing dangerous roads in LMICs, but also are included in an integral way in the design of new 

infrastructure. An additional advantage of the integrated speed management program is that it can be 

implemented relatively quickly (in 6 to 12 months) and that the cost-effectiveness is very high. Our 

calculations suggest a ‘cost per DALY saved’ of below USD 100.  

We would like to suggest three specific areas of future research based on this study. Firstly, we would 

like to investigate traffic calming in city environments in LMICs. As discussed in paragraph 1.2, few 

road safety trials involving traffic calming by infrastructural measures have been held in LMICs, either 

in cities or outside cities. With the increasing numbers of people living in, and moving to and from cities, 

finding and evaluating effective road safety solutions for LMIC cities is becoming ever more important. 

Secondly, we would like to investigate interventions to further reduce the speed of fast-moving traffic 

in general and buses in particular. Buses account for a high share of the harm that this inflicted on 

vulnerable road users. Finally, we would like to investigate the potential of an integrated speed 

management program in a large number of locations in LMICs with the joint aim of significantly 

improving road safety and generating valuable road safety data on (cost-) effectiveness and 

implementation challenges and solutions. 
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