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Abstract:

Introduction: In low income countries, road traffic injuries cause significant morbidity and mortality
and can generate losses of up to 6.5% of gross domestic product. The Safe Systems Approach
recognises the essential contribution of different sectors of society to create a transport system that
keeps road users safe. Nepal has been a co-sponsor of these principles, but in-country progress has
been limited. This study aimed to identify the research needed to help Nepali agencies develop a safe
systems approach to road safety. Methods: We used Delphi methods to develop consensus on a
prioritised list of road safety research questions, engaging five groups of stakeholders in three
ranking rounds. A final consensus workshop was organised to select which research questions
needed answering most urgently. Results: Out of 133 potential participants identified and contacted,
93 individuals were recruited and took part in 95 interviews covering all five of the World Health
Organisation’s ‘pillars’ of road safety. Participants were from a range of organisational and
professional backgrounds, including government institutions, academia, road safety engineers,
clinicians, civil society organisations, and all had an interest or remit that addressed one or more of

the pillars of road safety. Ninety five interviews in round 1 yielded 1019 research suggestions. The
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ranking rounds and workshop ultimately led to the selection of 6 prioritised and urgent questions.
Conclusions: The application of Delphi approach is useful when there is lack of evidence and
participants representing a range of institutions and expertise to road safety pillars provide research
priorities based on consensus. Outcomes from this study provide Nepali researchers with a greater

understanding of the focus for future road safety research.

Keywords:

Safer Road users, Road Traffic Injuries, Road Safety Pillars, Post-crash Response, Delphi.

Strengths and limitations
e Ninety-three Nepali experts participated; bring perspectives from road construction, vehicle
management, transport management and post-crash response.
e The research questions identified were ranked by the participants individually as well as
discussed during group meetings to achieve consensus.
e The Delphi approach is at risk of high dropout of participants; we were able to retain a high

proportion of participants through the study.

INTRODUCTION

Globally road traffic injuries are increasing, with an estimated 1.35 million deaths and up to 50
million non-fatal injuries in 2016. * Despite having only 1% of the world’s vehicles, low-income
countries have 13% of fatal road traffic injuries. Road traffic injuries are the leading cause of death
for children and young adults between 5-29 years globally, and are an important cause of disability
and poverty. RTls have been estimated to generate losses of up to 6.5% of a low-income country’s

gross domestic product. 2

The WHO World Report on Road Traffic Injury Prevention, 3 subsequent Road Safety Status Reports *
and the WHO Save LIVES technical package of 22 evidence-based interventions* argue for a “safe
systems approach” ° to reduce road dangers and the numbers of people killed and seriously injured
on the roads. This approach recognises the essential contribution of different sectors to create a
system that keeps road users safe. The World Health Organization published the Global Plan of
Action for Road Safety 2011-2020  alongside the United Nations and this plan of action
recommended five ‘pillars’; road safety management (Pillar 1), safer roads and mobility (Pillar 2),

safer vehicles (Pillar 3), safer road users (Pillar 4) and post-crash response (Pillar 5). Action across all
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five pillars can contribute to reduced road traffic injuries. Nepal has been a co-sponsor to these

principles, but progress has been limited.

A huge road construction programme in Nepal has seen over 15,000 km of new blacktop, gravel and
earthen roads built by federal, provincial and local governments in the last 5 years 7 and there are
plans to have a total of 13,500 km blacktopped road by 2023/24. 8 Many new roads do not have
proven safety features and are poorly maintained. The roads in the hills are considered to be
dangerous because of landslides in addition to frequent road crashes due to poor engineering or
poor safety infrastructure. ® The Department of Transport Management in the Government of Nepal
produces vehicle registration statistics that show more than half (53%) of the 3.22 million motorised
vehicles in Nepal were registered in the 5 years to July 2018 and about 78% of total registered

vehicles were motorcycles. °

Nepal lacks a funded road safety implementation plan, a national ambulance service or globally
recognised vehicle standards. The national helmet wearing law is not enforced for motorcycle
passengers and there is no legislation for passenger seatbelt use, child restraints or mobile phone use
whilst driving. Data are limited and of poor quality; WHO estimates of road traffic fatalities in Nepal
in 2016 (4,622) are more than double those recorded by the Traffic Police (2,006), and there are no
routinely published estimates of deaths by road user category available. ! Nepal’s Health
Management Information System recorded over 100,000 hospital visits for the treatment of
orthopaedic problems secondary to road traffic events in the year 2017/18 indicating the significant
burden of road traffic injuries on health systems. ! Road traffic crashes and injuries in Nepal are
rising despite existing legislation. 1213 Tackling road traffic injuries is a priority in the government’s
Health Sector Strategy 2015-2020. ** A National Road Safety Action Plan 2013-2020 !> was
acknowledged but not ratified by Parliament. Neither document specified the research required to

support the delivery of improved road safety.

In order to improve road safety, coordinated efforts are needed across the road transport system.
Research is vital to optimise decision-making. Current initiatives in Nepal for the control and
prevention of road traffic crashes and their consequences are not based on local evidence.
Therefore, this study aimed to identify the research needed to help agencies in Nepal develop a safe
systems approach to road safety, and to achieve a consensus about which studies should be

prioritised.
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METHODS

This study used the Delphi approach %8 to develop a consensus on a prioritised list of road safety
research questions. Five groups of stakeholders in Nepal were engaged. The roles and experience of
participants were relevant to each of the five WHO pillars of road safety. The study was conducted in
two stages: firstly, interviews were conducted with stakeholders to identify a range of possible
research questions, and secondly, participants completed two rounds of ranking the research
questions in order of importance. Each of the five road safety pillars was studied separately. Five
interview topic guides were developed in the Nepali language, based on the activities recommended

for each of the five WHO pillars of road safety (Supplementary file 1).

Recruitment of the participants

Potential study participants were identified through existing networks and multi-sector stakeholder
groups on road safety and first response. Networks included third sector and advocacy organisations
for road safety. Participants helped identify further potential participants through a snowballing
approach. We aimed to recruit 20-25 participants for each of the five pillars. Potential participants
were contacted by telephone and were provided with information about the study and their interest
in our research was confirmed. For participants expressing an interest, written information regarding
the study and a consent form were sent to the potential participants via email. All the recruitment
took place during the Covid-19 pandemic and therefore most of the interviews were completed
remotely, by phone or videocall. For these participants, consent was recorded verbally at the start of
the interview, or was collected prior to participation via email. Later in the pandemic it became
feasible to engage some participants face-to-face. For these participants consent was collected at
this meeting.

Data collection and analysis

In Round 1, we conducted interviews with participants in which we asked what additional data or
information would help them in their job and reduce road traffic injuries. We explored the barriers
they faced when tackling road safety. Most of the interviews were conducted using online platforms
such as MS Teams, Zoom, Google Meet or Viber, and some interviews were conducted over the
telephone. Towards the end of the data collection period, and when Covid-19 pandemic restrictions
allowed, we conducted a small number of face-to-face interviews where this was the preference of
the participants. In these circumstances, mitigations against infection, such as social distancing and
the wearing of face masks, helped protect both participants and researchers. Interviews were

conducted in Nepali language and audio-recorded. Audio recordings were listened to several times.
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Information relating to perceived gaps in research or evidence was documented as potential
research questions on a spreadsheet, in English. For each group of stakeholders, approximately 200
research suggestions were generated from the interviews. Many of the participants raised similar
issues, therefore it was possible to cluster the questions into groups, and to formulate a single
guestion to represent that area of research need. The grouping stage was completed collaboratively
by the whole research team to ensure that questions were treated equally and the process
consistently applied. A reduced list of about 30 questions was achieved, identifying the research and

evidence needs relating to each pillar of road safety.

For Round 2, the research questions from the reduced list were uploaded to an online survey tool
(Qualtrics) in both English and Nepali languages. The link to the survey was distributed to the
participants via email or Viber message. Participants were asked to give their opinion on the
importance of each research question using a 5-point Likert scale: Not Important, Low Importance,
Moderate Importance, Important, and Most Important. Reminders to complete the survey were sent
via email and individual phone calls after one week and followed up again 2-3 days later. Completed
surveys were exported from Qualtrics and analysed in MS Excel. Survey results were collated to
identify the number of participants who rated each question as "very important"” or "important".
Questions where a significant majority of participants had scored them ‘important’ or ‘very
important’ were retained as prioritised questions. The threshold for retention as a prioritised
guestion was set at 70% for participants representing Pillars 1, 3, 4 and 5 and at 80% for Pillar 2
(where a greater proportion of questions were considered important). We used these threshold

values based on published Delphi studies. 1°20

For Round 3, participants were invited to a real-time online workshop where the prioritised
guestions were presented and discussed. The workshop was designed to provide the participants the
opportunity to share their views and listen to each other’s opinions regarding which issues were the
most important to research. These workshops were recorded and shared with those who were not
able to join. Following the workshop, a Qualtrics survey was sent to all participants again, this time
listing only those questions prioritised from Round 2. Participants were again asked to score each
guestion as either Not Important, Low Importance, Moderate Importance, Important, or Most
Important. Reminders were sent to the participants after one week and followed up again after 2-3
days. Completed surveys were exported to MS Excel and collated to identify the number of
participants considering each question ‘important’ or ‘very important’. This resulted in the final

prioritised list of research questions for each pillar of road safety.
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The research team completed Rounds 1, 2 and 3 for one pillar before moving on to the next pillar.
The interviews started on 12 July 2020 and were completed on 14 February 2021. Due to the Covid-
19 pandemic, where government officials and clinical staff were not easily available to participate,
stakeholders in Pillars 1 and 5 were left until later in the study when the peak of the first wave of

Covid-19 in Nepal had passed.
Overarching consensus workshop

A final online consensus workshop was organised where the top ranked research questions from all
five pillars were shared with all the participants, stakeholders from our advisory groups and invited
key decision makers. A facilitated discussion explored the understanding of what the different

research options could provide and how that new evidence could potentially be used. Using online

voting software (Mentimeter, https://www.menti.com), participants were encouraged to vote for

one research question from each pillar that they considered needed to be addressed the most

urgently. The questions considered most urgent were presented back to the group.

Ethical approval for conducting this study was obtained from the Kathmandu Medical College
Institutional Review Committee (ref. 040620201) and the University of the West of England Bristol

Faculty Research Ethics Committee (ref. HAS. 20.06.192).
Patient and public involvement

Through community engagement and involvement we engaged individuals with diverse views on
road safety, ranging from road users through to those with decision making authority for road

development, management and traffic regulation.

RESULTS

Description of study participants

Out of 133 potential participants identified and contacted, 93 individuals were recruited and took
part in 95 interviews covering all five road safety pillars (two participants had expertise relevant to
more than one pillar, and therefore took part in two interviews each). Participants were from a range
of organisational and professional backgrounds, including government institutions, academia, road
safety engineers, clinicians, civil society organisations, and all had an interest or remit that addressed
one or more of the five pillars of road safety. Some of the experts in our list, when contacted,

suggested the name of other stakeholders. Out of 93 participants, 83 were from Kathmandu valley,
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and 10 were from outside Kathmandu. The participants' background characteristics are summarised

in Table 1.

Table 1. Organisational/professional background of the participants

Organisational / professional background Total Male Female

Government organisation (Secretaries, Govt

w
w
w
o

Officers, Police, Political representatives)

[ERN
o

Clinician, Nurse, physiotherapist

Road safety Engineer

w| O N[ W

Road Safety Advocacy

=

Academics

First Aid/ emergency/ ambulance provider

Engineers' Association

Transport worker

Automobile dealer

Federation of transport

Schools' organisation

Sustainable Transport

Wl N| N N[ W| & | O N[ 0| ©
Wl N| N N[ W] & ] O Of | ©O|

Others (journalist and city planners)

0| O O] O] o] ol o| o| o

(-]
w
(*
S

Total

Across all five pillars we identified a total of 1019 research suggestions from the 95 interviews
completed in Round 1. Collating similar questions reduced this to 141 questions across the five
pillars. Seventy-six (80%) participants took part in Round 2, through which the list of questions was
reduced to 91 questions. Forty (43%) participants took part in an online workshop prior to further
ranking in Round 3 which was completed by 64 (67%) participants and resulted in a total of 30
prioritised questions. Figure 1 shows the stages of the Delphi study and the number of participants in
each round. Attrition of participants was greatest for the group discussing Pillar 1 (road safety
management), where 10/21 (48% participants) dropped out between Round 1 and Round 3. Attrition
was least in the group discussing Pillar 2 (safer roads) where only 3/18 (17%) of participants were
lost.

Figure 1. Flow chart of the Delphi process
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The high attrition of participants in Pillar 1 was not unexpected since many of these participants

worked in government positions and it was difficult for them to prioritise attendance during the

Covid-19 pandemic. Figure 2 illustrates participant attrition throughout the study.

Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.

Table 2 describes the number of research questions prioritised in each Round, split by the pillars of

road safety. The retention rate in this study was equivalent to that in other published Delphi studies

21 despite the Covid-19 pandemic.

Table 2. Research questions prioritised at each Round, by pillar

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Pillar of road Round 2 Round 3
safety Round 1
Interview | Number of | Research | Grouped | Number of | Number of
dates interviews | questions | research | ‘Important’ | questions
(online or | generated | questions or ‘very considered
by phone) (‘long (‘reduced | important’ most
list’) list’) research important
questions (Top 5
(above ranks)
70%
consensus)
Pillar 1 (Road 23 Nov to 21(21) 183 25 17 5
safety 22 Jan
management) 2021
Pillar 2 (Safer 13 July to 18 (4) 211 30 19* 5
roads and 12 Aug
mobility) 2020
Pillar 3 (Safer 16 Aug to 17 (17) 217 30 20 7
vehicles) 15 Sep
2020
Pillar 4 (Safer 23 Sept to 20 (20) 178 30 20 6
road users) 19 Oct
2020
8
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Pillar 5 (Post- 05Janto 19 (13) 230 26 15 7
crash response) 14 Feb
2021
Total 95 (75) 1019 141 91 30

*80% consensus

The top ranked research questions for the five pillars of road safety are presented in Table 3. The

research questions that were considered the most important cover a wide range of issues, including

how to make existing processes more effective, how to assess the training needs of the road safety

workforce, understanding the challenges of implementing existing road safety legislation, how to

improve accountability for road safety, how to generate and disseminate better information to

inform decisions, and how to generate evidence that supports the economic argument for road

safety.

Table 3 List of top questions for Pillars 1 to 5 with scores in rounds 2 and 3

Scores*
Pillar 1: Road Safety Management R2 | R3
How can implementing agencies be made more accountable for road safety in urban and 92 91
rural areas?
\What are the barriers to conduct road safety audits at all stages of road construction and 85 91
implementation of its recommendations?
How can urban and rural roads construction and management be governed to ensure 92 91
improved road safety?
How can the traffic management system be improved to ensure it improves the safety of all | 85 91
road users?
\What are the barriers to implementation of existing laws related to road safety in Nepal? 69 | 91
Pillar 2: Safer Roads
What is the effectiveness of different safety features installed on roads in terms of crash 94 | 100
reduction?
\What are the barriers and facilitators for achieving safer roads in Nepal? 88 | 100
\What kind of institutional setup is needed at central, provincial and local levels for the 94 | 93
promotion of road safety ownership and accountability?
What are the economic benefits of installation of safety features during road construction, 82 93
regular maintenance and upgrading of roads?
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How should different types of roads, and roads in different geographical locations, be 82 93
designed to make them safer for all road users?

Pillar 3: Safer vehicles

\What are the factors affecting fitness condition and road worthiness of vehicles to the 86 | 100
extent that it leads to road traffic crash?

\What should be the minimum criteria for the establishment of standard vehicular 93 92
maintenance workshops?

What are the needs for the capacity development and training for currently working human | 71 92
resources and additional jobs to improve the safety of vehicles in Nepal?

\What improvements in policies and institutional setup is needed to ensure vehicles safety of| 79 92
all types and routes?

\What is the role of motor parts used for vehicle maintenance for fitness condition of the 93 83
vehicles and road crashes?

How does overloading impact safety of the vehicles? 71 83
What are the vehicle related factors causing road crashes in Nepal? 71 83
Pillar 4: Safer Road users

How can the driver licencing system be made more effective in order to ensure safer vehicle| 100 | 93
drivers?

\What are the main factors increasing the risk of public vehicle crashes? What interventions | 94 | 93
would improve the safety of travel on public vehicles?

How can licensing and crash data collection systems be improved? 94 | 93
\What are the major causes of road crashes in Nepal? What percentage of road crash is due 94 87
to unsafe road user behaviours?

\What content should be included in awareness campaigns for different types of road user, 83 87
and how are these campaigns best delivered?

\What are the barriers in the implementation of laws regarding safer road user behaviour? 78 87
Review of existing policies related to safer road users.

Pillar 5: Post-crash response

\What standards should be applied to ambulance services? (includes standards for personnel | 100 | 100
and training, equipment carried, and the vehicles)

\What is the standard of care at health centres and hospitals for road traffic injury patients 79 92

across the country, and how can they be improved?
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traffic crash? What are the barriers & facilitators to implementing such an insurance

system?

\What is the current average time taken for a road traffic injury patient to receive first 93 92
response at the scene and the average time taken to arrive at a healthcare setting able to

meet their care needs? How can any delays be reduced?

\What factors influence the ability of the post-crash emergency response service to get to the| 86 92
patient and then get them to the right hospital in the best possible time?

\What should be included in the training curriculum for the different levels of post-crash 93 85
responders?

How should policies and legislation be further developed to support the post-crash response| 71 85
for road traffic injury victims?

\What is the optimal model of insurance to minimise death & disability following a road 71 85

Note: Percent of participants ranked "very important" or "important"; R2= Round 2; R3= Round 3.

A total of 56 people attended the workshop conducted at the end of the study where the list of the

top ranked research questions for each of the five pillars were presented. Using electronic voting

software to identify the question within each Pillar considered to be the most urgent, 6 questions

were prioritised. Two questions in Pillar 4 were scored equally (Table 4).

Table 4. Top 6 most urgent research questions

Pillars Research Questions

How can implementing agencies be made more accountable for road safety in urban
Pillar 1

and rural areas?

How should different types of roads, and roads in different geographical locations, be
Pillar 2

designed to make them safer for all road users?

What are the factors affecting fitness condition and road worthiness of vehicles to the
Pillar 3

extent that it leads to road traffic crashes?

How can the driver licensing system be made more effective in order to ensure safer
Pillar 4

vehicle drivers?

11

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 13 of 34

oNOYTULT D WN =

BMJ Open

What are the main factors increasing the risk of public vehicle crashes? What

interventions would improve the safety of travel on public vehicles?

What factors influence the ability of the post-crash emergency response service to get
Pillar 5
to the patient and then get them to the right hospital in the best possible time?

DISCUSSION

This study is the first to our knowledge that has engaged such a wide group of participants to identify
the research priorities relevant to the improvement of road safety in Nepal. The research team was
able to identify and approached 133 potential participants and 70% (93 people) agreed to take part.
Respondents included stakeholders from a range of organisational and professional backgrounds as
well as geographical areas and included; officials in government institutions (Secretaries,
Government Officers, Police, Political representatives), clinicians, nurses, physiotherapists, engineers,
academics, first responders, transport workers, automobile dealers, road users, members of the
media and city planners. The number of participants that should take part in a Delphi study is not
prescribed and it can be anywhere above 10 persons; the number is guided by the scope of the
problem and existing resources. 1°2° Overall, the retention of the participants until the third round of
ranking was excellent however, rates varied between different pillars. The overall retention rate of
70% and 50% attendance at the final consensus workshop indicated the high level of interest in road
safety research in Nepal. This rate is higher than that reported by Marchau and Van der Heijden 22 in
a multi-country road safety study. Marchau and Van der Heijden ?? applied the Delphi technique to
explore the policy aspects of implementing driver support systems. The authors used a questionnaire
with specified answer options sent to international experts from USA, Japan and Europe. In this
study, 56% (65 out of 117) responded in the first round while only 40 responded in the third round.

Compared to these rates of participation our study was well attended.

Road safety research is a neglected issue in low- and middle- income countries 23 and lack of research
capacity may be one of the reasons. In Nepal, a policy review identified that institutional
arrangements and resource allocation for road safety were inadequate. 2* The lack of coordination of
road safety sectors is a challenge globally 2> 2% as well as in Nepal. Many of the participants in this
study had the opportunity to meet and discuss road safety with those working in other sectors, for

the first time.
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Other studies exploring aspects of road safety through the use of the Delphi technique have mostly
come from high income countries, with the exception of a few, such as Vietham and Uganda. Studies
have explored specific risk factors such as cell phone use and sleep deprivation in the USA, 2728 and
public bus safety in Italy. 2° Some studies focussed on the need to improve post-crash care such as;
strengthening trauma management in Vietnam, 3° pre-hospital emergency care in Iran, 3! post-
recovery rehabilitation in Australia, 32 and emergency medical services capacity in Uganda. 33 In Iran,
Delphi studies have been conducted to inform the development of minimum datasets to study road
crashes, 3* and developing a national road safety education programme. 3> We have not identified
any previously published Delphi studies that have included all five pillars of road safety in a single

study.

Zhu, et al. ?’ recruited road safety experts and young drivers in the USA to study the risks of mobile
phone use while driving. Expert participants identified texting, sending email or picking up phone as
particularly high risk behaviours for crashes, but not playing music on a handheld mobile which was
prioritised by young drivers. Participants identified 20 behavioural practices related to mobile use
which can result in a collision. Our study participants (Pillar 4) also identified the importance of

studying causes of driver distraction, but did not identify mobile phone use in particular.

Cafiso, et al. 2° engaged the managers of large public bus companies in Italy in a Delphi study to
explore bus safety. Participants rated safety solutions for issues relating to driver behaviour, traffic
conflicts and vehicle maintenance and technology. Driver inattention and fatigue were considered
major causes of bus crashes. Technology to control when the bus can start, automatic door closing
and the materials used inside the bus were priorities for keeping passengers safe. An expert panel on
sleep deprivation in a study by Czeisler, et al. 28, agreed that a driver was not fit to drive if they had
less than 2 hours sleep in the previous 24 hours. These studies illustrate how previous Delphi studies
have tended to focus on specific road safety issues, and how the results are specific to the context or
participants. Neither would be directly generalizable to Nepal, nor do they cover the breadth of

safety issues in our study.

Several Delphi studies have reported post-crash trauma management and prehospital care. In
Vietnam, Schmucker, et al. 3° used online meetings followed by a questionnaire survey of 1000 road
users to generate responses that were ranked and outcomes were used to inform the development
of a trauma care course. Recently, Azami-Aghdash, et al. 3! used the Delphi technique to achieve a
consensus about 37 indicators to measure and improve the performance of prehospital care

following road crashes in Iran. This is similar to the topic prioritised for post-crash response (Pillar 5)
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in our study. However, the differences in Iranian and Nepali country contexts and pre-hospital care
infrastructure may mean that performance indicators in Iran are not generalizable to Nepal.
Balikuddembe, et al. 33 used the Delphi technique to identify and prioritise factors affecting the
exposure, vulnerability and emergency medical service capacity for the victims of road traffic injuries
in Kampala. They identified 23 of factors that affect Emergency Medical Service capacity which were
relevant to Pillar 5 findings of our study because these factors were addressed the entire system

rather than victim-specific needs for trauma management.

In the course of our study, shifts in the opinions of participants were observed during Rounds 2 and
3. In relation to the rankings completed in Round 2, a high degree of consensus was observed and
the process of creating a reduced list for Round 3 was relatively straightforward. The Delphi method
dictates that the results of a first round be re-presented to participants in subsequent Rounds, giving
participants the opportunity to reconsider their views in the light of discussion, additional thought
and/or the results obtained from other participants. 2°3¢ Cafiso, et al. 2 in their study, similarly
reported that after the second Round, the Delphi panellists' opinions were influenced by those of
their colleagues. The participants in the current study also exhibited further changes of opinion in
Round 3. Although participants were asked to rank the research questions for importance in both
ranking rounds, the changed ranks of the questions in each Round illustrate the value and influence

of discussion between Rounds in reaching a consensus view.

High numbers of research questions were rated ‘important’ or ‘very important’ in our study,
illustrating that many participants recognised the need for road safety research in Nepal. The
Government of Nepal plans to enact a Road Safety Bill 37 that will include issues relating to planning,
resourcing, implementation, and evaluation of national road safety activities. Provincial
Governments, which were established only 4 years ago, through the promulgation of the constitution
of Nepal, 38 have started to enact Provincial Transport Management Acts. However, the institutional
structures necessary to implement these laws are still in development. 2* The research questions
prioritised in this study emphasise the need for evidence to support both national development plans
8 and safer roads and transport in Nepal. 3° Existing road safety policies are mostly only partially
implemented. 2* Policy gaps include policies to separate traffic and road users and those to address

speed management.

Strengths and limitations
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Representation and involvement of most of the individuals and experts currently active in the fields
of road construction, vehicle management, transport management and post-crash response is a
major strength of this study. The Delphi method for achieving consensus is a research technique with
the potential for biases; 2° Hallowell 7 outlined common biases in implementation and here we
describe the measures applied to minimise these biases in the current study. To minimize factors
that might influence the quality of the conclusions due to the level of expertise of the panel
members, *° only experienced and recognised authorities working for road safety in Nepal were
invited to participate. The results produced by Delphi studies are often thought to be limited due to
poor quality of the facilitator’s survey instruments, 1 therefore, the tools developed for this study
were informed by the international literature and advice was available from an experienced Delphi
expert. Bias can occur if questions are poorly worded 7 therefore our researchers were trained in
interviewing skills prior to commencing Round 1 and conducted the interview in Nepali. Some critics
believe that convergence of opinion in Delphi studies is conformity. 8 To counter this risk, we
synthesised best global road safety practice as reported in published literature and presented this to
participants during the workshops between Rounds 2 and 3. Although the Delphi approach has been
reported to be overly time intensive, ** we found the time taken to participate did not inhibit a high

proportion of participants to remain in the study to its conclusion.

CONCLUSIONS

This study identified research priorities for road safety in Nepal across all the WHQ's five pillars of
road safety. It can provide a guide for researchers when designing future studies and has provided
opportunities for stakeholders across sectors in Nepal to meet and debate issues together. Future
research has the potential to lead to evidence-informed policy development and implementation,
and improved practices relating to road construction and management, vehicle standards, and post-

crash care, making the roads safer for all road users in Nepal.
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Figure 1. Flow chart of the Delphi process

Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.
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Initial contact with potential participants (133)
(Potential participants: Pillar 1= 26; Pillar 2= 25; Pillar 3= 28; Pillar 4= 24; Pillar 5= 30)

|

Round 1; Total interviews conducted = 95%*
(*2 Participants participatedin 2 pillars)
(Interviews: Pillar 1 = 21; Pillar 2 = 18; Pillar 3 = 17; Pillar 4 = 20; Pillar 5= 19)

}

' )
Research questions analysed by researchers (n=1,019); similar questions were grouped

together and a reduced list of 141 research questions produced for round 2
(Questions: Pillar 1 = 25; Pillar 2 = 30; Pillar 3 = 30; Pillar 4 = 30; Pillar 5 = 26)

|

4 N

Round 2; Reduced list of questions sent for ranking via Qualtrics
A total of 76 (80%) participants returned ranking survey
(Participants: Pillar 1 = 13; Pillar 2= 17; Pillar 3 = 14; Pillar 4 = 18; Pillar 5 = 14)

!

-

Results analysed for agreement; questions not ranked as ‘important* or ‘very important’
by at least 70% of participants were removed*
(*2 Participants participated more than 1 pillars)
Total of 91 questions identified for Round 3
(Questions: Pillar 1 = 17; Pillar 2 = 19; Pillar 3 = 20; Pillar 4 = 20; Pillar 5 = 15) y,
' N
Results of Round 2 shared among study participants at online workshops. Total of 40
participants attended.
(Workshop attendees: Pillar 1 = 5; Pillar 2= 8; Pillar 3 = 8; Pillar 4 = 11; Pillar 5= 8)

- 1 J
4 ™
Round 3; Prioritised list of questions sent for ranking via Qualtrics.

A total of 64 (67%) participants returned ranking survey
(Participants: Pillar 1 = 10; Pillar 2 = 15; Pillar 3 = 12; Pillar 4 = 14; Pillar 5=13)

A l, _/
e a
Most important research questions identified for each of the five pillars.

Total of 30 questions prioritised:

(Questions: Pillar 1 =5; Pillar 2 = 5; Pillar 3 = 7; Pillar 4 = 6; Pillar 5=7)

N\ /

Figure 1. Flow chart of the Delphi process
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Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.
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Interview guide

Road Safety Research Prioritisation study

Pillar 1: Road safety management

(To be read to each participant for this pillar) This pillar focuses on strengthening multi-
agency capacity for road safety. It includes activities such as putting into practice major UN
road safety conventions, establishing a multi-sectoral national agency to lead road safety
activities, developing a national road safety strategy and setting realistic and long-term
targets for related activities with sufficient funding for implementation. It also calls for the
development of data systems to effectively monitor and evaluate activities.

Questions and prompts

What is your job title and what is the focus of your responsibilities for this position?
How long have you been in this role?
o Prompt: How these responsibilities are determined?
From the description of Pillar 1, what is the status of activities for this pillar in Nepal?
From your experience, what is going well?
o Prompt: Why do you think it is going well?
From you experience what has not yet happened or is not working well?
o Prompt: Why do you think it is not working well?
What challenges are you facing to achieve your desired objectives for road safety?
o Prompts:
= challenges regarding to have a lead agency?
= challenges regarding national strategy?
= challenges regarding data generation?
= challenges regarding monitoring and evaluation?
What information or evidence do you think would help you achieve these objectives?
Can you think of any gaps in the research available to you, related to these activities
in pillar 1?
Would you like to add anything which we have not covered during this conversation?

At the end of the interview

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020

Explain that this is the end of the interview.

Thank the participant for their time.

Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified, and they will be invited to tell us which
ones they think are the most important.

Ask if they have any questions before you go.
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Pillar 2. Safer roads and mobility
(To be read to each participant for this pillar) This pillar highlights the need to improve the
safety of road networks and infrastructure for the benefit of all road users, including the
pedestrians, bicyclists and motorcyclists. Activities include considering safety during the
planning, design, construction and operation of roads; making sure that roads are regularly
assessed for safety; and encouraging the relevant authorities to consider all forms of
transport and types of safe infrastructure when they respond to the mobility needs of road
users.

Suggested guestions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 2, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what has not yet happened or is not working well?
o Prompt: Why do you think it is not working well?
e What challenges you are facing to achieve your desired objectives for road safety?
o Prompts
= challenges to promote road safety ownership and accountability?
= challenges promoting (addressing) the needs of all road users?
= challenges relating to designing, building or maintaining roads?
e What information or evidence do you think would help you achieve these objectives?
e Can you think of any gaps in the research available to you, related to these activities?
e Would you like to add anything which we have not covered during this conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 3. Safer vehicles
(To be read to each participant for this pillar) Poor vehicle standards contribute to a
significant number of crashes and casualties. This pillar encourages use of best practice
vehicle safety standards and technology to promote safety. Activities may include
implementing new car assessment programmes (such as NCAP safety ratings) and vehicle
safety checks on existing vehicles to ensure they are equipped with minimum safety features,
such as seat-belts to minimise the impact of crashes to occupants, and working lights and
brakes.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020 2
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e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 3, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what has not happened or is not working well?
o Prompts
=  Why do you think it is not working well?
= What are your views on the New Car Assessment Programme
(NCAP)?
= do we have good vehicle-related laws that could promote the import of
safer vehicles or the maintenance of existing vehicles?
e What challenges you are facing to achieve desired objectives for road safety?
= challenges to harmonise international motor vehicle safety regulations
with national laws?
= research about safety technologies designed to reduce risk to
vulnerable road users.
e What information or evidence do you think would help you achieve these objectives?
e Can you think of any gaps in the research available to you, related to these activities?
e Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 4. Safer road users
(To be read to each participant for this pillar) Pillar 4 focuses on developing comprehensive
programmes to improve the behaviour of all road users. Activities include the adoption of
model road safety legislation and sustained or increased enforcement or road safety laws
and standards. These efforts are combined with public awareness and education to increase
uptake of behaviours that keep people safe (e.g. seat-belt and helmet wearing) and to reduce
behaviours that cause harm (e.g. speeding, taking alcohol or drugs when driving) and other
risks. It also calls for activities to reduce work-related road traffic injuries and promoted the
establishment of graduated driver licensing programmes for novice drivers.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 4, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020 3
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o Prompt: Why do you think it is going well?
e From you experience what has not happened or is not working well?
o Prompt: Why do you think it is not working well?
e What challenges you are facing to achieve desired objectives for road safety?
o Prompts
= what is the status of law enforcement?
= what could be done to strengthen road safety law enforcement?
= How good is the uptake of safe driver / passenger behaviours (e.g.
seatbelt / helmet use)?
= What role do driving licences play in road safety?
= Are there any gaps in what we know about road user behaviours and
how to change them?
= what about gaps in legislation or how it is enforced relating to road
users behaviour?
e What new information or evidence do you think would help you to improve the
uptake of safe road user behaviours?
e Can you think of any gaps in the research available to you, related to these activities
in Pillar 4?
e Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 5. Post-crash response
(To be read to each participant for this pillar) Pillar 5 addresses the need to improve the
response to post-crash emergencies and the ability of health and other systems to provide
appropriate emergency treatment and long-term rehabilitation for crash victims. The
development and improvement of pre-hospital care systems, hospital trauma care systems,
and rehabilitation along with long-term medical support to victims and a single emergency
response number, are the main elements of post-impact care.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 5, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what is left behind or not working well?
o Prompt: Why do you think it is not working well?

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020 4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 34


http://bmjopen.bmj.com/

Page 27 of 34

oNOYTULT D WN =

BMJ Open

What challenges you are facing to achieve desired objectives for road safety?
o Prompts
= why there is no single nationwide telephone number for emergency
services i.e. ambulances?

= How do you see the performance of hospital trauma services in Nepal?
What new information or evidence do you think would help improve the provision of
good post-crash response and care in Nepal?
Can you think of any gaps in the research or information available to you in regard to
the recommendations in Pillar 5?
Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

Explain that this is the end of the interview.

Thank the participant for their time.

Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

Ask if they have any questions before you go.

Below is the Nepali translation of the Guide.
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West of Nepﬂl |H]UF!|"
England Research Centre

TUTCTH TS RETHT AT SFTE=A TRHGHdeE ufgaH T g

T %, P JR&T AT

(To be read to each participant for this pillar)

TS YI&TH! Al T SR TS b Y& AR Ig-HRINTA &HT o IbRUMH] hivsd B |
Y W] ST GSH GR&THT AT TG P Teiieears SN T, 98&
& MfafafiigEs! Agd T §g-uala APy Fors! wIeH 7, APy Te6 JRa
o fde™ T Y IR Tafafieeer srafaamel @fft gurfard ¥ dberde
ATEE D! FURY THIwT WY e wrfager i T IGAG! gAY T

FAGAIGE UG- I WA SUdd PAGAIGE D] YHGHR] T0H 3T I

TS THb! AT duie JoTelia! fawme! Al Ui SMgH 163 |

Questions and prompts

WWWWWIWQ@WEQ?%%@?
quTS I UGHT Hid
o W wwaﬁ%ﬁﬁwﬁﬁ%ww?
TR ¢ HI JUIFETE qUTS B OaRAT AUTHT I W™ ST TRUDT
PYTDHAIGID] AT BN @ ? .
JUTEH! SHTEIE T TR SRITAPT B B HATHATIEE AT 3
B ?
o UW: qURSH! faaRHT fob T I g3 ?
JUTEDT STHTHT T TR SIAhT H1 BIHEE U HIRGPT &+ a1 AHR™T
T HihTep! B 2
o Hmﬁﬁﬁw%ﬁm@wﬁm%ﬁ?
gﬂ?&rﬁﬁaﬁ U IERTEE UI T dUIRdl & Sl gk g AT T
9 ?
. Wﬁ?ﬁ@ﬁaﬂﬁwmﬁmﬁamﬁﬁm?
- MY oA FRS T gAfdeE?
= TP IAIG (Data generation) ‘H*d"taﬁ EJ,"IIIdGQ‘W
= 3FTHA R gedichd TRl gHlfag?
HEIT THPRI a1 TUEE (Evidence) IUTH H[SUHT HU dURATS Ul JLIGE
T T+ Hed QR oIl ars ?
& qUTS TR { HT It fafafRigeeT TfRId Sa=A $- HHI a1 3<Re®
(Research Gaps) R IR dal Id13- qaJg< ?

BTH T PRIGTID] HHAT dhig P Fb! U3 YT HUAT YYRIN?
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1
2
3
4 At the end of the interview
: o BT SfTaldie! sraH gl
7 o TURH! FEUIRIAD! AT Y=g
8 o AU GTHTS! TSR AUTaH TS JR&TD! U YR w13 Tr1ida
o TTHHD! 1 Gt &3 Hed T3 |
Tt o BTH UISATS TN HTTTH! Gl aRUTD! IR U T8 THe! ST gTH
12 JRAAEEdE Ufgd TRHT Jd STIRTT YN Udd M| I auqe
e el TEayul B R qurSe wfiforar fomet |
15 o SHIHAT dURS! Big U B 62
1
7
1o TR . PRI TSP I fafrerdn
20 (To be read to each participant for this pillar)
. T TS I Ueadrl, TRehd Idd, AledIsehd I Tid 99 86 YaHdie]
23 BIEEID] AT MAIH I b Ao U9 JaiyR JURATS oS fars | a9
24 AATADT HATHATIEH] TSH D! Ao, AT TUT GaTaehT TRUGEH 5 TSHh
> RS HTTHT IRGT U: TShah! JReMeh! Fafiig geuies MRAD YR gRf&ad T; X
27 TG YGRS TSP TANTH D] TARIAd! (mobility) STaRgedTaTs TRe el
28 T fH R I UeRe®! ararrd auT YafuRers YR O Tieime 74 oIl fshaTdh g
30 T |
31
32 Suggested questions and prompts
" e TURE $ UGH HRRA §j§rs9 3 dulé’or?l e foTaRies & & g7
35 . CIHI%W‘JCU-II Hid
36 o W wwaﬁﬁﬁaﬁwﬁﬁuﬁm%@m
;73 o TR P! JUHEIC qUTS D! ATRAT TUTAHT T TR S=aITd TRUPT
39 FATDHATUGT D] TR B S ? .
40 o TUSH! SIHTATC T WP HARITAD] H H HATHATIG LRI 3T
ph SfeRe®T B ?
43 o UW: qURSH! faamRHT fort Ot I 2w 2
a4 o TUSH! SITHIH T T S<RIAD] P HIHEE AGRT HEIGHT & aT AT
o T AfbuD! B9 7
47 o U qUE®! [qarH o ot Fasm g IHRIT T+ Afhud! & ?
48 o TSH YRETH! AN U ILTTET U T quTs el & Bl TG AT TS, 5150
49 ?
o - TSP QRe&fH WG I JTReTId Yadama=i g
52 » 9 TSF TANTHARE D! HaRaHdIdls TEIY- THaR gk ge?
53 - Y& feogq, fufor ar g we=h gifdes?
o o B AFBR a1 THGE (Evidence) ISR HSIGTHT HT qUR TS A ILWeE
56 TS T HEd Qe SRl oie ?
7 o & AU T  FT T ARG TR SFIIRTTHT H HH! aT 3<Ree
2 (Gaps) AR IR dhal I3 S ?
60
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BTH I PRIGTHID] HHAT dhig P Fb! U3 YT HUAT YYRIN?

At the end of the interview

STHY Srafdien! sfHT gt

qUTS ! TG HIRIATR! T Y=aaTG

quTsd fEHTDT TFBRIT AUTTHT T8 JR&TH! RUFTHT YUR a3+ JedTfad
SR AT G T8 AEd T3 |

T JURATS I SHSIAD] G TRUID! IR Ul T a1 ST gl
RATAIGEHTC URD TR qa ST UYET Udd D1 X AqHE H
FH<T HedUl & YR qUTs! Ufdishar feme! |
SffaaHT JURD! Hie Uy S o2

Y 3 YRIEE ag-ew

(To be read to each part|C|pant for th|s p|IIar)

HHYT HIUQUS HUD] OIIG"IEN“G dcﬂ@l-—llq I JEh guc~1| X Gdl'é'dl ‘NI%QE;ObI
5| T P JR&M U T 39 3, 16 YRMPT HTHEE X UAfD! TarT
T T TG | T SaRATdah] ATl 714l HR®! YRET Gedidh HridhH
(NCAP TR&T e Bl HR-aa- T, faed JaRT AeTeedT JAad gRET

ﬁiﬁww&ﬁ%ﬁwm&nmw

T, SR g URaT SHfad™l

%mumwﬁwaﬁmvwwW%mwguﬁgﬁ%
|

Suggested questions and prompts

e TUR $ USH PRRA §IO R AUIRH! J&7 fanies & & g1
quTs a9 Ul $fd 159 ?
o UW: T UGHT AT forHar! eer FYRTT HusdT g6 ?
TR 3 B qUASIC dUTS B [GARAT TATAHT T W SR TRTHT
PUH UG D] AR BN B ? _
IYTITE T T SAATAD] H P PATDHAIEE JIHRT 3T
Sfexg®I B ?
o UW: qURSH! faaRHT fob T I g3 ?
TARD! SIHITHT T TR SHARITIDT P HIHER AT HEIGPT &+ aT JHRIT
T b Te! o ?
«  JUISD! fIARHAT b f pUrBAE AW T HfbuB! 37 7
= NCAP JR&T AR (31T 701 HRD| Y& G- HRIHH)
TR UK D! & (IR B2
= P SR AR A1eH Tra=ht I HHHEE B od gl JRfed
TEIEE®! AT Sei3- a1 [AgHM JaR! MY YUR a1 FHd T_I
foams IREET U ded Tea?

TSP GRETH! A SO ILTEE UT T duIsdl & Hdl g e AT 1

R .
. SFCRITYY HIeR aTg YR&M HaHgsHT qreedl

TGIDT FANIES?
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»  SIfHHT IBHT TSH TINHAGE DT SIRGH HH TH (ol RIS
IRET UfARETdh! TR SRS gfdgse
o FHETHBRI 91 TWEE (Evidence) U HZATHB! HU JUE TS At I 8™
T T+ Hed QR oIl ars ?
o & AU TR 3 FHI A AR TR SFIRTTH $+ HH! a1 Rew
(Gaps) IR IR dhal I3 S ?

o T T PRGB! HHAT big PRI Ged! U3 HT HUAT YYGINI?

At the end of the interview

o B Sraidich g gt

o USRI THIRIAIG! AT Y=gdTq

o U fATHID] SBRIS UTeHHT HS YR&MD! FRUTTHT FUR w13 FwTiad
3D N ell SIS HEd THD |

. Eﬁﬁq@ﬁw&mﬂmﬁwqﬁﬂué Jfé%q wHH|6§
S{-dRdldlg=dlc ql%am WQW W o N gYH ﬁ
JIH<T HEayUl © YR qUEe! Ufdfehan fome |

o SHIHET dUR ! Big Uy B {62

Y ¥ GRferd Is& WRwdaise
(To be read to each part|C|pant for this pillar)
T ¥ I ISH L«IHI‘IOPCIISQ“OI')I AER YYUR T IS obluobHsea IdOhN-IHI oblrgd EL
Y ST IR Sdh JRET BT X ATUGUS A3 I faddh! AR a1 9gal
HHAT TIAHT RIS A8 TH0 841 Tl YaeHdl SHd-T I Higedns
PRI IR IUTTEE oR: Hle ST I gAHT TS ST Uded T4 X dig TIfadT are
TATS, YT a1 Argamuerd Ta TR TSt Iams- X X 39 SIRIAYUf TagRAT HHT
13- AR e G HamaUeE i+ THIO B | T TR ST Jrafad
(URIFT) TSP GUCAGE HH T MAfIUGE D] AN SEMH TG I HRER AP
AU (ATSH-Y) foluahT =T ATcidhgsdh! il S-lged] JaR! dleidh SHTHfAu
(@Y T8 HHYT TRIFAA T (graduated driver licensing) FTIHHEE TS gl fam
3GH TP T |

Suggested questions and prompts
. dul':‘: -1 el BRI §j§rs9 3 dulé’or?l e ForHaRIgs & & g7
o TUE T UGH Hid
o W wwaﬁﬁﬁaﬁwﬁﬁa&mwwv
o TN ¥ DI guiHETC qUTS P FaTRHAT AUTTHT TF W™ 3FaRITd TTRUS]
PUH UG D] AR BN D ? .
o TUR®DI THATTC T W SRIAD] H H HATHATIGE LRI 3
392
o T qUEH! fauRHAT fobeT 1 I §ed ?
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o TURH! STHTHT T TR SRIAD] P BHTHEE JHRT HIRGHT & a1 IHRIT
T HihTe! o ?
o TUISe! f=RHT fob il HUTh UG LRI T+ AlbUeh] 7 2
o TSP YRETH! AN O ILRTEE U T+ dUISdl & Bl g8 FIHHT TTe;

gIE®?
» PP UG I HEagS! R Hwl 82
» TSH YR HFHB! TS e U & T Hh-s?
»  REd TS / A TAERD! SIS T g0 Bl B (IETeRUD]
i Tiedee / gy TART, ATU9.)
= S YR&M! oM <Teieh SATAMU (ST &b HHPT Wed?
»  TS&H TNTHAIDT AeRIT TERId Foi HHHHGRIGE gTHIATS UTal
B ? foars Hadt uiads T 9fes 2
= S Y& G BT TTaUTTHT & BT BHI BHGR] B ? faTep!
TS HIR] Tedh TANTh g AIERUT S SUDIS ?
o T TG THBRI a1 0 IUAH HE[AT TSH TN d g QRI&d AIER
S[AeTrIeNs YUR T Hed GHS?
o & AU W ¥ BT Al MATAAGEET THIRIT STIRIH G HHI a7 SREE
(Gaps) IR AR dhal I3 JHGS ?
o BT Y PRIGHID! HHAT big PRI Ged! U3 HT HUAT YYI?

At the end of the interview

o BT Srafdiert srmm gt

o TqUISH! FEHIRIATD! AR 4=dTg

o TURD fCIHTSH! THGRIA AUTTHT Tedh YRETH! RUFHT YR s Jeiifad
SRS AT JT S Hed T3 |

o T TURATR T HLTAD] AT TRUID! AR U T TSI ST gTHT
JRAAEEdE Ufgd TRHT Jd TR YN Udd TMo! I auqe F
FSH=<T Hedqul ©§ H-R quTseh! ufdfshar fomet |

o ST qUISH! Big Uy B fob?

T 4, gHeATIYTAD! VBN

(To be read to each participant for this pillar)

W 4 & gl ufSd! HRO-IBIAT Hafham uRS! 1Y gdeArd! agdans
I SHRS! SUAR HdT TaH SrddbIe TARITGHAT ¥ fg W X 3 Yot
&I GURD! HTTIHATATS T TGS | TTSddls ST aol] 3T 7T U4 WER
YU, SRYdTe ST WIeR Yo, Yifsdars gaeiiu-renT amd iedered= fifore weraan
JUTTCHtoh! fIhT TaH GUR X SHRGIIT SITRITHT TgaRT i TN TTRA U3¢ TR ®! fadh™

R GURPT HATHATIGE gucHl UYTdDh] WeRH TH 4ale® g1 |

Suggested questions and prompts

o TUR P UcH PR §18-0 R dUIs®! G- [SHaRIgS & & §17
o TqUS 99 UeH Hfd THICIE G180 ?
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o UW: T UGHT AIitT Fordarnt sert FeRuT Yt g6 ?
o T QDI JUMEIC qUTS B! [AARHAT UTTH T TR A TRUD]
PUH UG D] AR BN B ? .
o TUR®DI THITTC T W SRIAHT H H HATHATIGE LRI 3
Sfexgdl & ?
o UW: qURSH! faaRHT fooT O I 2w 2
o TURH! SFTHTHT T T SRIAD] P HTHEE LT HIRGHT & a1 IHRIT
T iU B ?
o dqUTSH! faaRAT foh ot FATHATIGE THT T AfbUd! & ?
. g{l}aﬁwﬁ 3R IERTEE UT T quIsdl o Hdl g e AT T
7
= o SRRt A STIIfe JaT SR W= YaTedh! arll T3c Sfadia
TR & ?
= TqUIE AUTART SRUATAD] THT TaTEedls Bl o180 ?
o T TG THBRI a1 0 IUAH HE[AT TS&H TN d g JRI&d TIER
S[AeTrIes YUR T Hed GHs?
o & qUR W Y HT A AT TR SIRIFH A HHI a7 SREE
(Gaps) IR AR dhal I3 JHGS ?
o BT Y PRIGHID! HHAT big PRI Ged! U3 HT HUAT YYI?

At the end of the interview

o B Sratdich =g gt

o TUSH! GEUIRIATD! AM Y=udTe

o TURD fCIHTSH! THGRIT TUTTHT TSd YRETH! RUFHT YR s Jeifad
SR AT ol T8 JEd T3 |

o BT JURHTS I 3(eqTeh! G IRUMh! 11T UT T Tl ST gTHT
AR gEaIe Ufga TR&T Ud SR UYeT Td 8! I I9Hed $
JIH=<T Hedqul & YR qUTse! ufafshar feme! |

o ST qUSH! Big Uy B fov?
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CREDES checklist adapted from Saskia et al 2017. Guidance on Conducting and REporting DElphi Studies

(CREDES) in palliative care: Recommendations based on a methodological systematic review. Palliative

Medicine. available from https://journals.sagepub.com/doi/10.1177/0269216317690685

Box 3. Recommendations for the Conducting and REporting of DElphi Studies (CREDES).

Z.

4.

6.

7.

8.

Rationale for the choice of the Delphi technique
Justification. The choice of the Delphi technique as a method of systematically collating expert consultation and building

consensus needs to be well justified. When selecting the method to answer a particular research question, it is important to
keep in mind its constructivist nature

Planning and design

Planning and process. The Delphi technique is a flexible method and can be adjusted to the respective research aims and
purposes. Any modifications should be justified by a rationale and be applied systematically and rigorously

Definition of consensus. Unless not reasonable due to the explorative nature of the study, an a priori criterion for consensus
should be defined. This includes a clear and transparent guide for action on (a) how to proceed with certain items or topics in
the next survey round, (b) the required threshold to terminate the Delphi process and (c) procedures to be followed when
consensus is (not) reached after one or more iterations

Study conduct

Informational input. All material provided to the expert panel at the outset of the project and throughout the Delphi process
should be carefully reviewed and piloted in advance in order to examine the effect on experts’ judgements and to prevent bias
Prevention of bias. Researchers need to take measures to avoid directly or indirectly influencing the experts’ judgements. If
one or more members of the research team have a conflict of interest, entrusting an independent researcher with the main
coordination of the Delphi study is advisable

Interpretation and processing of results. Consensus does not necessarily imply the ‘correct’ answer or judgement; (non)consensus
and stable disagreement provide informative insights and highlight differences in perspectives concerning the topic in question
External validation. It is recommended to have the final draft of the resulting guidance on best practice in palliative care
reviewed and approved by an external board or authority before publication and dissemination

Reporting

Purpose and rationale. The purpose of the study should be clearly defined and demonstrate the appropriateness of the use of
the Delphi technique as a method to achieve the research aim. A rationale for the choice of the Delphi technique as the most
suitable method needs to be provided

Expert panel. Criteria for the selection of experts and transparent information on recruitment of the expert panel, socio-
demographic details including information on expertise regarding the topic in question, (non)response and response rates
over the ongoing iterations should be reported

Description of the methods. The methods employed need to be comprehensible; this includes information on preparatory steps
(How was available evidence on the topic in question synthesised?), piloting of material and survey instruments, design of the
survey instrument(s), the number and design of survey rounds, methods of data analysis, processing and synthesis of experts’
responses to inform the subsequent survey round and methodological decisions taken by the research team throughout the
process

Procedure. Flow chart to illustrate the stages of the Delphi process, including a preparatory phase, the actual ‘Delphi rounds’,
interim steps of data processing and analysis, and concluding steps

Definition and attainment of consensus. It needs to be comprehensible to the reader how consensus was achieved throughout
the process, including strategies to deal with non-consensus

Results. Reporting of results for each round separately is highly advisable in order to make the evolving of consensus over
the rounds transparent. This includes figures showing the average group response, changes between rounds, as well as any
modifications of the survey instrument such as deletion, addition or modification of survey items based on previous rounds
Discussion of limitations. Reporting should include a critical reflection of potential limitations and their impact of the resulting
guidance

. Adequacy of conclusions. The conclusions should adequately reflect the outcomes of the Delphi study with a view to the scope

and applicability of the resulting practice guidance

Publication and dissemination. The resulting guidance on good practice in palliative care should be clearly identifiable from the
publication, including recommendations for transfer into practice and implementation. If the publication does not allow for a
detailed presentation of either the resulting practice guidance or the methodological features of the applied Delphi technique,
or both, reference to a more detailed presentation elsewhere should be made (e.g. availability of the full guideline from the
authors or online; publication of a separate paper reporting on methodological details and particularities of the process
(e.g. persistent disagreement and controversy on certain issues)). A dissemination plan should include endorsement of the
guidance by professional associations and health care authorities to facilitate implementation

Item# Description Section/Page # reported in the manuscript

Rationale for the choice of the Delphi technique

1

Justification. Methods, first paragraph, page 4

Planning and design

2

Planning and process METHODS, pages 4-6
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3

Definition of Consensus

Data collection and analysis, page 5, paragraph 2

Study conduct

4

Informational input

Recruitment of participants, page 4

oNOYTULT D WN =

5

Prevention of bias

Strengths and limitations, page 14-15

6

Interpretation and processing

results

Data collection, paragraphs 2-4, pages 5-6

13 7

External validations

Overarching consensus workshop, page 6.

14 Reporting

16 8

Purpose and Rationale

INTRODUCTION, page 3

17 9

Expert panel

Description of participants, Results, pages 6-7 and Table 1

19 10

Description of the methods

METHODS, pages 4-6

11

Procedure

METHODS, pages 4-6 Flow chart, Figure 1, page 19

22 12

Definition and attainment of

consensus

Paragraphs 2 and 3 of Data collection and analysis, pages 5-6 +

overall consensus workshop paragraph, page 6

25 13

Results

Results pages 6-11, Table 3 (page 9-11) and Table 4 (page 11)

27 14

Discussion of limitations

Strengths and limitations, page 14

28 15

Adequacy of conclusions

CONCLUSIONS, page 15

30 16

Publication and dissemination

Not applicable as this is not a Delphi study supporting

guidelines for clinical practice.
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Abstract: (287 words)
Objective: To identify and prioritise the research needed to help Nepali agencies develop an

improved road safety system.
Design: Delphi study
Setting: Nepal

Participants: Stakeholders from government institutions, academia, engineering, healthcare and civil
society, were interviewed to identify knowledge gaps and research questions. Participants then

completed two rounds of ranking and a workshop.

Results: 93 participants took part in a total of 95 interviews. Participants were grouped with others
sharing expertise relating to each of the five World Health Organisation’s ‘pillars’ of road safety: 1)
Road Safety Management; 2) Safer Roads; 3) Safer Vehicles; 4) Safer Road Users and 5) effective
post-crash response.Interviews yielded 1019 research suggestions across the five pillars. Two rounds

of ranking within expert groups yielded consensus on the important questions for each pillar.. A
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workshop involving all participants then led to the selection of 6 questions considered the most
urgent: (1) How can implementing agencies be made more accountable? (2) How should different

types of roads, and roads in different geographical locations, be designed to make them safer for all

road users? (3) What vehicle fitness factors are leading to road traffic crashes? (4) How can the driver

licensing system be improved to ensure safer drivers? (5) What factors lead to public vehicle crashes
and how can they be addressed? (6) What factors affect emergency response services getting to the

patient and then getting them to the right hospital in the best possible time?

Conclusions: The application of the Delphi approach is useful to enable participants representing a
range of institutions and expertise to contribute to the identification of road safety research
priorities. Outcomes from this study provide Nepali researchers with a greater understanding of the

necessary focus for future road safety research.

Keywords:

Safer Road users, Road Traffic Injuries, Road Safety Pillars, Post-crash Response, Delphi.

Strengths and limitations

e Ninety-three Nepali experts (70% of 133 approached) participated; bring perspectives from
road construction, vehicle management, transport management and post-crash response.

e Most participants had a remit for national road safety, however, 83/93 (89%) were from
organisations based in Kathmandu valley, which may have risked a focus on urban and
highway crashes.

e The research questions identified were ranked by the participants individually as well as
discussed during group meetings to achieve consensus.

e The Delphi approach is at risk of high dropout of participants; we were able to retain a high
proportion of participants through the study — 64/93 participants took part in Round 3 (69%

retention).

INTRODUCTION

Globally road traffic injuries are increasing, with an estimated 1.35 million deaths and up to 50
million non-fatal injuries in 2016. * Despite having only 1% of the world’s vehicles, low-income
countries have 13% of fatal road traffic injuries. Road traffic injuries are the leading cause of death

for children and young adults between 5-29 years globally, and are an important cause of disability
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and poverty. RTls have been estimated to generate losses of up to 6.5% of a low-income country’s

gross domestic product. 2

The World Health Organization (WHO) World Report on Road Traffic Injury Prevention, 3 subsequent
Road Safety Status Reports * and the WHO Save LIVES technical package of 22 evidence-based
interventions 4 argue for a “safe systems approach” > to reduce road dangers and the numbers of
people killed and seriously injured on the roads. This approach recognises the essential contribution
of different sectors to create a system that keeps road users safe. The World Health Organization
published the Global Plan of Action for Road Safety 2011-2020 ® alongside the United Nations and
this plan of action recommended five ‘pillars’; road safety management (Pillar 1), safer roads and
mobility (Pillar 2), safer vehicles (Pillar 3), safer road users (Pillar 4) and post-crash response (Pillar 5).
Action across all five pillars can contribute to reduced road traffic injuries. Nepal has been a co-

sponsor to these principles, but progress has been limited.

A huge road construction programme in Nepal has seen over 15,000 km of new blacktop, gravel and
earthen roads built by federal, provincial and local governments in the last 5 years 7 and there are
plans to have a total of 13,500 km blacktopped road by 2023/24. 8 Many new roads do not have
proven safety features and are poorly maintained. The roads in the hills are considered to be
dangerous because of landslides in addition to frequent road crashes due to poor engineering or
poor safety infrastructure. ® The Department of Transport Management in the Government of Nepal
produces vehicle registration statistics that show more than half (53%) of the 3.22 million motorised
vehicles in Nepal were registered between July 2013 and July 2018 and about 78% of total registered

vehicles were motorcycles. °

Nepal lacks a funded road safety implementation plan, a national ambulance service or globally
recognised vehicle standards. The national helmet wearing law is not enforced for motorcycle
passengers and there is no legislation for passenger seatbelt use, child restraints or mobile phone use
whilst driving. Data are limited and of poor quality; WHO estimates of road traffic fatalities in Nepal
in 2016 (4,622) are more than double those recorded by the Traffic Police (2,006), and there are no
routinely published estimates of deaths by road user category available. ! Nepal’s Health
Management Information System recorded over 100,000 hospital visits for the treatment of
orthopaedic problems secondary to road traffic events in the year 2017/18 indicating the significant
burden of road traffic injuries on health systems. ' Road traffic crashes and injuries in Nepal are
rising despite existing legislation. 1213 Tackling road traffic injuries was a priority in the government’s

Health Sector Strategy 2015-2020. * A National Road Safety Action Plan 2013-2020 > was
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acknowledged but not ratified by Parliament. Neither document specified the research required to

support the delivery of improved road safety.

In order to improve road safety, coordinated efforts are needed across the road transport system.
Research is vital to optimise decision-making. Current initiatives in Nepal for the control and
prevention of road traffic crashes and their consequences are not based on local evidence.
Therefore, this study aimed to -- involve a wide range of experts and participants representing
stakeholder organisations to identify the research needed to help agencies in Nepal develop a safe
systems approach to road safety, and to achieve a consensus about which studies should be

prioritised.

METHODS

This study used the Delphi approach %8 to develop a consensus on a prioritised list of road safety
research questions. Five groups of stakeholders in Nepal were engaged. The roles and experience of
participants were relevant to each of the five WHO pillars of road safety. The study was conducted in
two stages: firstly, interviews were conducted with stakeholders to identify a range of possible
research questions, and secondly, participants completed two rounds of ranking the research
questions in order of importance. Each of the five road safety pillars was studied separately. Five
interview topic guides were developed in the Nepali language, based on the activities recommended

for each of the five WHO pillars of road safety (Supplementary file 1).

Recruitment of the participants

Potential study participants were identified through existing networks and multi-sector stakeholder
groups on road safety and first response. Networks included third sector and advocacy organisations
for road safety. Participants helped identify further potential participants through a snowballing
approach. We aimed to recruit 20-25 participants for each of the five pillars. Potential participants
were contacted by telephone and were provided with information about the study and their interest
in our research was confirmed. For participants expressing an interest, written information regarding
the study and a consent form were sent to the potential participants via email. All the recruitment
took place during the Covid-19 pandemic and therefore most of the interviews were completed
remotely, by phone or videocall. For these participants, consent was recorded verbally at the start of
the interview, or was collected prior to participation via email. Later in the pandemic it became
feasible to engage some participants face-to-face. For these participants consent was collected at

this meeting.
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Data collection and analysis

In Round 1, we conducted interviews with participants in which we asked what additional data or
information would help them in their job and reduce road traffic injuries. We explored the barriers
they faced when tackling road safety. Most of the interviews were conducted using online platforms
such as MS Teams, Zoom, Google Meet or Viber, and some interviews were conducted over the
telephone. Towards the end of the data collection period, and when Covid-19 pandemic restrictions
allowed, we conducted a small number of face-to-face interviews where this was the preference of
the participants. In these circumstances, mitigations against infection, such as social distancing and
the wearing of face masks, helped protect both participants and researchers. Interviews were
conducted in Nepali language and audio-recorded. Audio recordings were listened to several times.
Information relating to perceived gaps in research or evidence was documented as potential
research questions on a spreadsheet, in English. For each group of stakeholders, approximately 200
research suggestions were generated from the interviews. Many of the participants raised similar
issues, therefore it was possible to cluster the questions into groups, and to formulate a single
guestion to represent that area of research need. The grouping stage was completed collaboratively
by the whole research team to ensure that questions were treated equally and the process
consistently applied. A reduced list of about 30 questions was achieved, identifying the research and

evidence needs relating to each pillar of road safety.

For Round 2, the research questions from the reduced list were uploaded to an online survey tool
(Qualtrics) in both English and Nepali languages. The link to the survey was distributed to the
participants via email or Viber message. Participants were asked to give their opinion on the
importance of each research question using a 5-point Likert scale: Not Important, Low Importance,
Moderate Importance, Important, and Very Important. Reminders to complete the survey were sent
via email and individual phone calls after one week and followed up again 2-3 days later. Completed
surveys were exported from Qualtrics and analysed in MS Excel. Survey results were collated to
identify the number of participants who rated each question as "important" or "very important".
Questions where a significant majority of participants had scored them ‘important’ or ‘very
important’ were retained as prioritised questions. For Pillars 1, 3, 4 and 5 we retained questions
where 270% of the participants rated the questions as "important" or "very important". For Pillar 2
we retained questions where 280% participants rated at these levels, since a greater proportion of
the questions were considered important. We used these threshold values based on published

Delphi studies. 1220
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For Round 3, participants were invited to a real-time online workshop where the prioritised
qguestions were presented and discussed. The workshop was designed to provide the participants the
opportunity to share their views and listen to each other’s opinions regarding which issues were the
most important to research. These workshops were recorded and shared with those who were not
able to join. Following the workshop, a Qualtrics survey was sent to all participants again, this time
listing only those questions prioritised from Round 2. Participants were again asked to score each
guestion as either Not Important, Low Importance, Moderate Importance, Important, or Very
Important. Reminders were sent to the participants after one week and followed up again after 2-3
days. Completed surveys were exported to MS Excel and collated to identify the number of
participants considering each question ‘important’ or ‘very important’. This resulted in the final

prioritised list of research questions for each pillar of road safety.

The research team completed Rounds 1, 2 and 3 for one pillar before moving on to the next pillar.
The interviews started on 12 July 2020 and were completed on 14 February 2021. Due to the Covid-
19 pandemic, where government officials and clinical staff were not easily available to participate,
stakeholders in Pillars 1 and 5 were left until later in the study when the peak of the first wave of

Covid-19 in Nepal had passed.
Overarching consensus workshop

A final online consensus workshop was organised where the top ranked research questions from all
five pillars were shared with all the participants, stakeholders from our advisory groups and invited
key decision makers. A facilitated discussion explored the understanding of what the different

research options could provide and how that new evidence could potentially be used. Using online

voting software (Mentimeter, https://www.menti.com), participants were encouraged to vote for

one research question from each pillar that they considered needed to be addressed the most

urgently. The questions considered most urgent were presented back to the group.

Ethical approval for conducting this study was obtained from the Kathmandu Medical College
Institutional Review Committee (ref. 040620201) and the University of the West of England Bristol

Faculty Research Ethics Committee (ref. HAS. 20.06.192).

Patient and public involvement
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Through community engagement and involvement we engaged individuals with diverse views on
road safety, ranging from road users through to those with decision making authority for road

development, management and traffic regulation.

RESULTS

Description of study participants

Out Of 133 potential participants identified and contacted, 93 individuals were recruited and took
part in 95 interviews covering all five road safety pillars (two participants had expertise relevant to
more than one pillar, and therefore took part in two interviews each). Participants were from a range
of organisational and professional backgrounds, including government institutions, academia, road
safety engineers, clinicians, civil society organisations, and all had an interest or remit that addressed
one or more of the five pillars of road safety. Some of the experts in our list, when contacted,
suggested the name of other stakeholders. Out of 93 participants, 83 were from Kathmandu valley
and represented organisations with the remit to work or influence road safety nationally. Ten
participants were from outside Kathmandu and added value to the study by providing local contexts.

The participants' background characteristics are summarised in Table 1.

Table 1. Organisational/professional background of the participants

Organisational / professional background Total Male Female

Government organisation (Secretaries, Govt

w
w
w
o

Officers, Police, Political representatives)

[EEN
o

Clinician, Nurse, physiotherapist

Road safety Engineer

w| O N[ W

Road Safety Advocacy

[y

Academics

First Aid/ emergency/ ambulance provider

Engineers' Association

Transport worker

Automobile dealer

Federation of transport

N| N[ W| [ | O N| 0 ©
N| N[ W| | ] Of O | O|

o| ol o| ol ©o| o

Schools' organisation
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Sustainable Transport 2 2 0
Others (journalist and city planners) 3 3 0
Total 93 84 9

Across all five pillars we identified a total of 1019 research suggestions from the 95 interviews
completed in Round 1. Collating similar questions reduced this to 141 questions across the five
pillars. Seventy-six (80%) participants took part in Round 2, through which the list of questions was
reduced to 91 questions. Forty (43%) participants took part in an online workshop prior to further
ranking in Round 3 which was completed by 64 (69%) participants and resulted in a total of 30
prioritised questions. Figure 1 shows the stages of the Delphi study and the number of participants in
each round. Attrition of participants was greatest for the group discussing Pillar 1 (road safety
management), where 10/21 (48% participants) dropped out between Round 1 and Round 3. Attrition
was least in the group discussing Pillar 2 (safer roads) where only 3/18 (17%) of participants were
lost.

Figure 1. Flow chart of the Delphi process

The high attrition of participants in Pillar 1 was not unexpected since many of these participants
worked in government positions and it was difficult for them to prioritise attendance during the
Covid-19 pandemic. Figure 2 illustrates participant attrition throughout the study.

Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.

Table 2 describes the number of research questions prioritised in each Round, split by the pillars of
road safety. The retention rate in this study was equivalent to that in other published Delphi studies

21 despite the Covid-19 pandemic.

Table 2. Research questions prioritised at each Round, by pillar

Pillar of road Round 2 Round 3

safety Round 1

Interview | Number of | Research | Grouped | Number of | Number of

y

dates interviews | questions | research | ‘Important’ | questions
(online or | generated | questions or ‘very considered
by phone) (‘long (‘reduced | important’ most

list’) list’) research important
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questions (Top 5
(above ranks)
70%
consensus)

Pillar 1 (Road 23 Nov to 21 (21) 183 25 17 5
safety 22 Jan
management) 2021
Pillar 2 (Safer 13 July to 18 (4) 211 30 19* 5
roads and 12 Aug
mobility) 2020
Pillar 3 (Safer 16 Aug to 17 (17) 217 30 20 7
vehicles) 15 Sep

2020
Pillar 4 (Safer 23 Sept to 20 (20) 178 30 20 6
road users) 19 Oct

2020
Pillar 5 (Post- 05 Jan to 19 (13) 230 26 15 7
crash response) 14 Feb

2021
Total 95 (75) 1019 141 91 30

*80% consensus

The top ranked research questions for the five pillars of road safety are presented in Table 3. The

research questions that were considered the most important cover a wide range of issues, including

how to make existing processes more effective, how to assess the training needs of the road safety

workforce, understanding the challenges of implementing existing road safety legislation, how to

improve accountability for road safety, how to generate and disseminate better information to

inform decisions, and how to generate evidence that supports the economic argument for road

safety.

Table 3 List of top questions for Pillars 1 to 5 with scores in rounds 2 and 3

Scores*

Pillar 1: Road Safety Management

R2 | R3
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How can implementing agencies be made more accountable for road safety in urban and 92 91
rural areas?

\What are the barriers to conduct road safety audits at all stages of road construction and 85 91
implementation of their recommendations?

How can urban and rural roads construction and management be governed to ensure 92 91
improved road safety?

How can the traffic management system be improved to ensure it improves the safety of all | 85 91
road users?

\What are the barriers to implementation of existing laws related to road safety in Nepal? 69 91
Pillar 2: Safer Roads

What is the effectiveness of different safety features installed on roads in terms of crash 94 | 100
reduction?

\What are the barriers and facilitators for achieving safer roads in Nepal? 88 | 100
\What kind of institutional setup is needed at central, provincial and local levels for the 94 | 93
promotion of road safety ownership and accountability?

What are the economic benefits of installation of safety features during road construction, 82 93
regular maintenance and upgrading of roads?

How should different types of roads, and roads in different geographical locations, be 82 93
designed to make them safer for all road users?

Pillar 3: Safer vehicles

\What are the factors affecting fitness condition and road worthiness of vehicles to the 86 | 100
extent that it leads to road traffic crashes?

\What should be the minimum criteria for the establishment of standard vehicular 93 92
maintenance workshops?

\What are the capacity development and training needs for currently working human 71 92
resources and additional jobs to improve the safety of vehicles in Nepal?

\What improvements in policies and institutional setup is needed to ensure vehicle safety of | 79 | 92
all types and routes?

What is the role of motor parts used for vehicle maintenance for fitness condition of the 93 83
vehicles and road crashes?

How does overloading impact safety of the vehicles? 71 83
What are the vehicle related factors causing road crashes in Nepal? 71 83

Pillar 4: Safer Road users
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traffic crash? What are the barriers & facilitators to implementing such an insurance

system?

How can the driver licencing system be made more effective in order to ensure safer vehicle| 100 | 93
drivers?

\What are the main factors increasing the risk of public vehicle crashes? What interventions 94 93
would improve the safety of travel on public vehicles?

How can licensing and crash data collection systems be improved? 94 | 93
\What are the major causes of road crashes in Nepal? What percentage of road crash is due 94 | 87
to unsafe road user behaviours?

\What content should be included in awareness campaigns for different types of road user, 83 87
and how are these campaigns best delivered?

\What are the barriers in the implementation of laws regarding safer road user behaviour? 78 87
Review of existing policies related to safer road users.

Pillar 5: Post-crash response

\What standards should be applied to ambulance services? (includes standards for personnel | 100 | 100
and training, equipment carried, and the vehicles)

\What is the standard of care at health centres and hospitals for road traffic injury patients 79 92
across the country, and how can they be improved?

\What is the current average time taken for a road traffic injury patient to receive first 93 92
response at the scene and the average time taken to arrive at a healthcare setting able to

meet their care needs? How can any delays be reduced?

\What factors influence the ability of the post-crash emergency response service to get to the| 86 92
patient and then get them to the right hospital in the best possible time?

\What should be included in the training curriculum for the different levels of post-crash 93 85
responders?

How should policies and legislation be further developed to support the post-crash response| 71 85
for road traffic injury victims?

\What is the optimal model of insurance to minimise death & disability following a road 71 85

*Percent of participants ranked "very important" or "important"; R2= Round 2; R3= Round 3.

Note: The phrasing of questions presented in this table reflects the direct translation from Nepali to

English of the research questions used in the ranking process.

A total of 56 people (47 participants and 9 key decision makers) attended the workshop conducted at

the end of the study where the list of the top ranked research questions for each of the five pillars
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1

2

3 were presented. Using electronic voting software to identify the question within each Pillar

4

5 considered to be the most urgent, 6 questions were prioritised. Two questions in Pillar 4 were scored

6

7 equally (Table 4).

8

9 Table 4. Top 6 most urgent research questions

10

11

12 Pillars Research Questions

13

1‘5‘ How can implementing agencies be made more accountable for road safety in urban
Pillar 1

16 and rural areas?

17

18 . L . .

19 How should different types of roads, and roads in different geographical locations, be
Pillar 2

;? designed to make them safer for all road users?

22

23 What are the factors affecting fitness condition and road worthiness of vehicles to the

24 Pillar 3

25 extent that it leads to road traffic crashes?

26

27 How can the driver licensing system be made more effective in order to ensure safer

28

29 vehicle drivers?

30 Pillar 4

;; What are the main factors increasing the risk of public vehicle crashes? What

33 interventions would improve the safety of travel on public vehicles?

34

35 . .ope .

36 What factors influence the ability of the post-crash emergency response service to get
Pillar 5

;; to the patient and then get them to the right hospital in the best possible time?

39

40

41

42 DISCUSSION

43

44 This study is the first to our knowledge that has engaged such a wide group of participants to identify

22 the research priorities relevant to the improvement of road safety in Nepal. The research team was

47 able to identify and approached 133 potential participants and 70% (93 people) agreed to take part.

48

49 Respondents included stakeholders from a range of organisational and professional backgrounds as

g? well as geographical areas and included; officials in government institutions (Ministerial Secretaries,

52 Government Officers, Police, Political representatives), clinicians, nurses, physiotherapists, engineers,

53

54 academics, first responders, transport workers, automobile dealers, road users, members of the

gg media and city planners. The proportion of women working in roles related to road safety in Nepal is

57 known to be low, and we were pleased to have been able to recruit 9/93 (10%) female participants,

58

59

60

12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

which is in line with official data on the Nepali work force. The number of participants that should
take part in a Delphi study is not prescribed and it can be anywhere above 10 persons; the number is
guided by the scope of the problem and existing resources. 1°2° Overall, the retention of the
participants until the third round of ranking was excellent however, rates varied between different
pillars. The overall retention rate of 69% and 50% attendance at the final consensus workshop
indicated the high level of interest in road safety research in Nepal. This rate is higher than that
reported by Marchau and Van der Heijden 2% in a multi-country road safety study. Marchau and Van
der Heijden 22 applied the Delphi technique to explore the policy aspects of implementing driver
support systems. The authors used a questionnaire with specified answer options sent to
international experts from USA, Japan and Europe. In this study, 56% (65 out of 117) of invitees
responded in the first round while only 40 responded in the third round. Compared to these

rates,participation in our study was good.

Road safety research is a neglected issue in low- and middle- income countries 23 and a lack of
research capacity may be one reason for the limited progress to date. In Nepal, a policy review
identified that institutional arrangements and resource allocation for road safety were inadequate. 2*
The lack of coordination of road safety sectors is a challenge globally 2> 26 as well as in Nepal. Many of
the participants in this study had the opportunity to meet and discuss road safety with those working

in other sectors, for the first time.

Other studies exploring aspects of road safety through the use of the Delphi technique have mostly
come from high income countries, with the exception of a few, such as Vietnam and Uganda. Studies
have explored specific risk factors such as cell phone use and sleep deprivation in the USA, ¥’ 22 and
public bus safety in Italy. 2° Some studies focussed on the need to improve post-crash care such as;
strengthening trauma management in Vietnam, 3° pre-hospital emergency care in Iran, 3! post-
recovery rehabilitation in Australia, 32 and emergency medical services capacity in Uganda. 33 In Iran,
Delphi studies have been conducted to inform the development of minimum datasets to study road
crashes, 3* and developing a national road safety education programme. 3> We have not identified
any previously published Delphi studies that have included all five pillars of road safety in a single

study.

Zhu, et al. ?’ recruited road safety experts and young drivers in the USA to study the risks of mobile
phone use while driving. Expert participants identified texting, sending email or picking up the phone
as particularly high risk behaviours for crashes, but not playing music on a handheld mobile which

was prioritised by young drivers. Participants identified 20 behavioural practices related to mobile
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use which can result in a collision. Our study participants in Pillar 4 also identified the importance of

studying causes of driver distraction, but did not identify mobile phone use in particular.

Cafiso, et al. 2° engaged the managers of large public bus companies in Italy in a Delphi study to
explore bus safety. Participants rated safety solutions for issues relating to driver behaviour, traffic
conflicts and vehicle maintenance and technology. Our study participants also raised concerns about
the safety of public transport users and the safety of public passenger vehicles, and prioritised a
study to investigate the factors contributing to public vehicle crashes. The technological solutions
explored in the study by Cafisco (e.g. technology to control when the bus can start, automatic door
closing etc.) are not applicable in the context of Nepal where public passenger vehicles are older and
poorly equipped. An expert panel on sleep deprivation in a study by Czeisler, et al. 28, agreed that a
driver was not fit to drive if they had less than 2 hours sleep in the previous 24 hours. In our study
participants raised concerns regarding driver behaviour, including fatigue but prioritised a study to
review the entire driver licensing system rather than focussing on tackling specific driver behaviours.
These examples illustrate how previous Delphi studies have tended to focus on specific road safety
issues, and how the results are specific to the context or participants. Neither of these studies would
be directly generalizable to Nepal, nor do they cover the breadth of safety issues identified in our

study.

Several Delphi studies have reported post-crash trauma management and prehospital care. In
Vietnam, Schmucker, et al. 3% used online meetings followed by a questionnaire survey of 1000 road
users to generate responses that were ranked and outcomes were used to inform the development
of a trauma care course. Our study participants for Pillar 5 also prioritised the development of
training curricula for different levels of post-crash trauma care when ranking (table 3). Recently,
Azami-Aghdash, et al. 3! used the Delphi technique to achieve a consensus on 37 indicators to
measure and improve the performance of prehospital care following road crashes in Iran. This is
similar to the topic prioritised for post-crash response (Pillar 5) in our study. However, the
differences in Iranian and Nepali country contexts and pre-hospital care infrastructure mean that
performance indicators in Iran are not generalizable to Nepal. Balikuddembe, et al. 33 used the Delphi
technique to identify and prioritise factors that could prevent and support victims of road traffic
injuries in Kampala. They identified 23 factors across the entire Emergency Medical Service system

that were similar to issues raised by participants in Pillar 5 of our study.

In the course of our study, shifts in the opinions of participants were observed during Rounds 2 and

3. In relation to the rankings completed in Round 2, a high degree of consensus was observed and
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the process creating a reduced list for Round 3 was relatively straightforward. The Delphi method
dictates that the results of a first round be re-presented to participants in subsequent Rounds, giving
participants the opportunity to reconsider their views in the light of discussion, additional thought
and/or the results obtained from other participants. 2°3¢ Cafiso, et al. 2 in their study, similarly
reported that after the second Round, the Delphi panellists' opinions were influenced by those of
their colleagues. In our study, the changed ranks of the questions between Round 2 and Round 3
illustrate the value and influence of discussion between Rounds in reaching a consensus view. High
numbers of research questions were rated ‘important’ or ‘very important’ in our study, illustrating
that many participants recognised the need for road safety research in Nepal. Issues relating to
improving the safety of road users traditionally considered vulnerable (e.g. pedestrians, cyclists,
drivers and passengers of powered two wheelers) were raised by participants in this study, however,
during ranking, research questions that improved the safety of all road users were prioritised over

guestions relating to these specific groups.

The Government of Nepal plans to enact a Road Safety Bill 37 that will include issues relating to
planning, resourcing, implementation, and evaluation of national road safety activities. Provincial
Governments, which were established only 4 years ago, through the promulgation of the constitution
of Nepal, 38 have started to enact Provincial Transport Management Acts. However, the institutional
structures necessary to implement these laws are still in development. 2* The research questions
prioritised in this study emphasise the need for evidence to support both national development plans
8 and safer roads and transport in Nepal. 3° Existing road safety policies are mostly only partially
implemented. 2* Policy gaps include policies to separate traffic and road users and those to address

speed management.

Strengths and limitations

High response rate (69%), representation and involvement of most of the individuals and experts
currently active in the fields of road construction, vehicle management, transport management and
post-crash response is a major strength of this study. The Delphi method for achieving consensus is a
research technigue with the potential for biases; 2° Hallowell Y7 outlined common biases in
implementation and here we describe the measures applied to minimise these biases in the current
study. To minimize factors that might influence the quality of the conclusions due to the level of
expertise of the panel members, % only experienced and recognised authorities working for road
safety in Nepal were invited to participate. The results produced by Delphi studies are often thought

to be limited due to poor quality of the facilitator’s survey instruments, ¢ therefore, the tools
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developed for this study were informed by the international literature and advice was available from
an experienced Delphi expert. Bias can occur if questions are poorly worded 7 therefore our
researchers were trained in interviewing skills prior to commencing Round 1 and conducted the
interview in Nepali. Some critics believe that convergence of opinion in Delphi studies is conformity.
18 To counter this risk, we synthesised best global road safety practice as reported in published
literature and presented this to participants during the workshops between Rounds 2 and 3.
Although the Delphi approach has been reported to be overly time intensive, 4 we found the time
taken to participate did not inhibit a high proportion of participants to remain in the study to its

conclusion.

CONCLUSIONS

This study identified research priorities for road safety in Nepal across all the WHO's five pillars of
road safety. The most urgent and important research questions related to; improving the governance
of road safety through greater accountability, improving road design across different topographies,
establishing the contribution of poor vehicle fitness to crash occurrence, strengthening the driver
licencing system, improving the safety of passengers on public buses, and understanding the barriers
to the provision of effective post-crash care. These findings can guide researchers when designing
future studies and the study provided opportunities for stakeholders across sectors in Nepal to meet
and debate issues together. Future research has the potential to lead to evidence-informed policy
development and implementation, and improved practices relating to road construction and
management, vehicle standards, and post-crash care, making the roads safer for all road users in

Nepal.
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Figure 1. Flow chart of the Delphi process

Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.
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Initial contact with potential participants (133)
(Potential participants: Pillar 1= 26; Pillar 2= 25; Pillar 3= 28; Pillar 4= 24; Pillar 5= 30)

|

Round 1; Total interviews conducted = 95%*
(*2 Participants participatedin 2 pillars)
(Interviews: Pillar 1 = 21; Pillar 2 = 18; Pillar 3 = 17; Pillar 4 = 20; Pillar 5= 19)

}

' )
Research questions analysed by researchers (n=1,019); similar questions were grouped

together and a reduced list of 141 research questions produced for round 2
(Questions: Pillar 1 = 25; Pillar 2 = 30; Pillar 3 = 30; Pillar 4 = 30; Pillar 5 = 26)

|

4 N

Round 2; Reduced list of questions sent for ranking via Qualtrics
A total of 76 (80%) participants returned ranking survey
(Participants: Pillar 1 = 13; Pillar 2= 17; Pillar 3 = 14; Pillar 4 = 18; Pillar 5 = 14)

!

-

Results analysed for agreement; questions not ranked as ‘important* or ‘very important’
by at least 70% of participants were removed*
(*2 Participants participated more than 1 pillars)
Total of 91 questions identified for Round 3
(Questions: Pillar 1 = 17; Pillar 2 = 19; Pillar 3 = 20; Pillar 4 = 20; Pillar 5 = 15) y,
' N
Results of Round 2 shared among study participants at online workshops. Total of 40
participants attended.
(Workshop attendees: Pillar 1 = 5; Pillar 2= 8; Pillar 3 = 8; Pillar 4 = 11; Pillar 5= 8)

- 1 J
4 ™
Round 3; Prioritised list of questions sent for ranking via Qualtrics.

A total of 64 (67%) participants returned ranking survey
(Participants: Pillar 1 = 10; Pillar 2 = 15; Pillar 3 = 12; Pillar 4 = 14; Pillar 5=13)

A l, _/
e a
Most important research questions identified for each of the five pillars.

Total of 30 questions prioritised:

(Questions: Pillar 1 =5; Pillar 2 = 5; Pillar 3 = 7; Pillar 4 = 6; Pillar 5=7)

N\ /

Figure 1. Flow chart of the Delphi process
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Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.
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Interview guide

Road Safety Research Prioritisation study

Pillar 1: Road safety management

(To be read to each participant for this pillar) This pillar focuses on strengthening multi-
agency capacity for road safety. It includes activities such as putting into practice major UN
road safety conventions, establishing a multi-sectoral national agency to lead road safety
activities, developing a national road safety strategy and setting realistic and long-term
targets for related activities with sufficient funding for implementation. It also calls for the
development of data systems to effectively monitor and evaluate activities.

Questions and prompts

What is your job title and what is the focus of your responsibilities for this position?
How long have you been in this role?
o Prompt: How these responsibilities are determined?
From the description of Pillar 1, what is the status of activities for this pillar in Nepal?
From your experience, what is going well?
o Prompt: Why do you think it is going well?
From you experience what has not yet happened or is not working well?
o Prompt: Why do you think it is not working well?
What challenges are you facing to achieve your desired objectives for road safety?
o Prompts:
= challenges regarding to have a lead agency?
= challenges regarding national strategy?
= challenges regarding data generation?
= challenges regarding monitoring and evaluation?
What information or evidence do you think would help you achieve these objectives?
Can you think of any gaps in the research available to you, related to these activities
in pillar 1?
Would you like to add anything which we have not covered during this conversation?

At the end of the interview

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020

Explain that this is the end of the interview.

Thank the participant for their time.

Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified, and they will be invited to tell us which
ones they think are the most important.

Ask if they have any questions before you go.
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Pillar 2. Safer roads and mobility
(To be read to each participant for this pillar) This pillar highlights the need to improve the
safety of road networks and infrastructure for the benefit of all road users, including the
pedestrians, bicyclists and motorcyclists. Activities include considering safety during the
planning, design, construction and operation of roads; making sure that roads are regularly
assessed for safety; and encouraging the relevant authorities to consider all forms of
transport and types of safe infrastructure when they respond to the mobility needs of road
users.

Suggested guestions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 2, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what has not yet happened or is not working well?
o Prompt: Why do you think it is not working well?
e What challenges you are facing to achieve your desired objectives for road safety?
o Prompts
= challenges to promote road safety ownership and accountability?
= challenges promoting (addressing) the needs of all road users?
= challenges relating to designing, building or maintaining roads?
e What information or evidence do you think would help you achieve these objectives?
e Can you think of any gaps in the research available to you, related to these activities?
e Would you like to add anything which we have not covered during this conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 3. Safer vehicles
(To be read to each participant for this pillar) Poor vehicle standards contribute to a
significant number of crashes and casualties. This pillar encourages use of best practice
vehicle safety standards and technology to promote safety. Activities may include
implementing new car assessment programmes (such as NCAP safety ratings) and vehicle
safety checks on existing vehicles to ensure they are equipped with minimum safety features,
such as seat-belts to minimise the impact of crashes to occupants, and working lights and
brakes.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020 2
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e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 3, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what has not happened or is not working well?
o Prompts
=  Why do you think it is not working well?
= What are your views on the New Car Assessment Programme
(NCAP)?
= do we have good vehicle-related laws that could promote the import of
safer vehicles or the maintenance of existing vehicles?
e What challenges you are facing to achieve desired objectives for road safety?
= challenges to harmonise international motor vehicle safety regulations
with national laws?
= research about safety technologies designed to reduce risk to
vulnerable road users.
e What information or evidence do you think would help you achieve these objectives?
e Can you think of any gaps in the research available to you, related to these activities?
e Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 4. Safer road users
(To be read to each participant for this pillar) Pillar 4 focuses on developing comprehensive
programmes to improve the behaviour of all road users. Activities include the adoption of
model road safety legislation and sustained or increased enforcement or road safety laws
and standards. These efforts are combined with public awareness and education to increase
uptake of behaviours that keep people safe (e.g. seat-belt and helmet wearing) and to reduce
behaviours that cause harm (e.g. speeding, taking alcohol or drugs when driving) and other
risks. It also calls for activities to reduce work-related road traffic injuries and promoted the
establishment of graduated driver licensing programmes for novice drivers.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 4, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
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o Prompt: Why do you think it is going well?
e From you experience what has not happened or is not working well?
o Prompt: Why do you think it is not working well?
e What challenges you are facing to achieve desired objectives for road safety?
o Prompts
= what is the status of law enforcement?
= what could be done to strengthen road safety law enforcement?
= How good is the uptake of safe driver / passenger behaviours (e.g.
seatbelt / helmet use)?
= What role do driving licences play in road safety?
= Are there any gaps in what we know about road user behaviours and
how to change them?
= what about gaps in legislation or how it is enforced relating to road
users behaviour?
e What new information or evidence do you think would help you to improve the
uptake of safe road user behaviours?
e Can you think of any gaps in the research available to you, related to these activities
in Pillar 4?
e Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 5. Post-crash response
(To be read to each participant for this pillar) Pillar 5 addresses the need to improve the
response to post-crash emergencies and the ability of health and other systems to provide
appropriate emergency treatment and long-term rehabilitation for crash victims. The
development and improvement of pre-hospital care systems, hospital trauma care systems,
and rehabilitation along with long-term medical support to victims and a single emergency
response number, are the main elements of post-impact care.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 5, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what is left behind or not working well?
o Prompt: Why do you think it is not working well?
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What challenges you are facing to achieve desired objectives for road safety?
o Prompts
= why there is no single nationwide telephone number for emergency
services i.e. ambulances?

= How do you see the performance of hospital trauma services in Nepal?
What new information or evidence do you think would help improve the provision of
good post-crash response and care in Nepal?
Can you think of any gaps in the research or information available to you in regard to
the recommendations in Pillar 5?
Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

Explain that this is the end of the interview.

Thank the participant for their time.

Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

Ask if they have any questions before you go.

Below is the Nepali translation of the Guide.
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Ufnir\:ersity

1l

West of Nepﬂl |H]UF!|"
England Research Centre

TUTCTH TS RETHT AT SFTE=A TRHGHdeE ufgaH T g

T %, P JR&T AT

(To be read to each participant for this pillar)

TS YI&TH! Al T SR TS b Y& AR Ig-HRINTA &HT o IbRUMH] hivsd B |
Y W] ST GSH GR&THT AT TG P Teiieears SN T, 98&
& MfafafiigEs! Agd T §g-uala APy Fors! wIeH 7, APy Te6 JRa
o fde™ T Y IR Tafafieeer srafaamel @fft gurfard ¥ dberde
ATEE D! FURY THIwT WY e wrfager i T IGAG! gAY T

FAGAIGE UG- I WA SUdd PAGAIGE D] YHGHR] T0H 3T I

TS THb! AT duie JoTelia! fawme! Al Ui SMgH 163 |

Questions and prompts

WWWWWIWQ@WEQ?%%@?
quTS I UGHT Hid
o W wwaﬁ%ﬁﬁwﬁﬁ%ww?
TR ¢ HI JUIFETE qUTS B OaRAT AUTHT I W™ ST TRUDT
PYTDHAIGID] AT BN @ ? .
JUTEH! SHTEIE T TR SRITAPT B B HATHATIEE AT 3
B ?
o UW: qURSH! faaRHT fob T I g3 ?
JUTEDT STHTHT T TR SIAhT H1 BIHEE U HIRGPT &+ a1 AHR™T
T HihTep! B 2
o Hmﬁﬁﬁw%ﬁm@wﬁm%ﬁ?
gﬂ?&rﬁﬁaﬁ U IERTEE UI T dUIRdl & Sl gk g AT T
9 ?
. Wﬁ?ﬁ@ﬁaﬂﬁwmﬁmﬁamﬁﬁm?
- MY oA FRS T gAfdeE?
= TP IAIG (Data generation) ‘H*d"taﬁ EJ,"IIIdGQ‘W
= 3FTHA R gedichd TRl gHlfag?
HEIT THPRI a1 TUEE (Evidence) IUTH H[SUHT HU dURATS Ul JLIGE
T T+ Hed QR oIl ars ?
& qUTS TR { HT It fafafRigeeT TfRId Sa=A $- HHI a1 3<Re®
(Research Gaps) R IR dal Id13- qaJg< ?

BTH T PRIGTID] HHAT dhig P Fb! U3 YT HUAT YYRIN?
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At the end of the interview

gt sraafaie! ST gl

JATSD! TGHTRICTER! T Y=FaTe

qaTsd fEHTDT TFHRIT AUTTHT T8 IRETH! RUFTHT FUR a3 JedTfad
TR A Gl T8 AEd T3 |

BTH! qUISATS T L] Gl TRUTR] AT Ui T -] ST grit
JRAAEEdE Ufgd TRHT Jd STIRTT YN Udd M| I auqe
FYH< Heedqul & HR durSen! fdfsar oMt |
ST qUIS ! hig U9 S fab?

TR . PRI TSP I fafrerdn

(To be read to each participant for this pillar)

A A o UL, Fsdhd D, HicxAgdhd e I Id Jd JSb TNThdP)
BTEae! A 3TaRe QRI& TS Juld Td YafuR uRers e i=s | g9

IR HUTHATIGHT TS AT, AT TUT T IRUGEHT  TS&H

REITATS STTHT IRG] U, TS ! R&MH! Fafid Jegic TRAs H-R gHRad T, I

NISEY

ABRIATE TSH TANTHAID] AR (mobility) STIRIHATATS T Tal

o fo R X THRST AT T4 YaTURArs GRI& U Tierg= T+ ol fhaldharigs

CER

Suggested questions and prompts

dul':‘: -1 UGH or>|q°ec| §j§rs9 3 dulé’or?l e ForHaRIgs & & g7
quTs I UGHT Hid

o W wwaﬁﬁﬁaﬁwﬁﬁuﬁm%@m
TR R P JUETE JUTS Bl fATRAT UTAHT T TR S=aATd TRUBT
PUH UG D] AR BN D ? .

SIYIEC TH W <IATADT P H HATDHAIGE JTHRT

Sfexedl & ?

o UW: qURSH! faamRHT fort Ot I 2w 2
TATEH! STHIHT T TR SRITADBT H1 BIHEE U] U DT &+ a1 U
T HfbTe! o ?

o U qUE®! [qarH o ot Fasm g IHRIT T+ Afhud! & ?

TSH YREMH! T U ILZE= U T quTs el & Bl TG AT 16, 5150

= TS& & WG T ITReMIE Tadaawal g-rdr?

» 9 TSF TANTHARE D! HaRaHdIdls TEIY- THaR gk ge?

- Y& feogq, fufor ar g we=h gifdes?
HIT STFBRT a1 TG (Evidence) IUAH HSGTH! HT dUTR AT 1 FEAGE
T T+ e TR oIl ars ?
& qUTS T R BT Il MR TR STHRITH 1 HHI 1 SReE
(Gaps) AR IR dhal I3 S ?
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1
2
: BTH I PRIGTHID] HHAT dhig P Fb! U3 YT HUAT YYRIN?
Z At the end of the interview
7 o g rafaie! Srgwr gl
8 o TURH! FEUIRIAD! AR Y=g
o o dURH GIHTH! THGRI %umulﬂgob IR&fmD! fRUfaa GuR «ars= geTfaa
1 TR SN Gl S8 Hgd TS |
12 o T TURATS T HHTD] AT TRUID! AR U T TS ! ST gl
” RATAIGEHTC URD TR qa ST UYET Udd D1 X AqHE H
15 FaH=a] Hea@yul & YR qurRe! ufdfoar feme! |
16 o SRTHT qUED! Big Uy © fo?
18
19 T 3 PRI aeTes
;‘1) (To be read to each participant for this pillar)
i HHA ATIGUE HUHT Alg-ee Sea-1d WM TSdh gucT X gargdl TRISIGH
23 5| T P JR&M U T 39 3, 16 YRMPT HTHEE X UAfD! TarT
2 T UTcTe eS| T SRITae] AT Ig el 741 HRP! YRE&T Yo HraHH
e (NCAP TREfT JfCTEE) T Hrai-ag T, forer Far) Freeeal goacd Wel
27 FIAUTER= HU! GHYT T+ a8 YRET Sage THIART T4, SRd gUcHTAT TR HfadHl
28 %mumwﬁwaﬁmvwwW%mwguﬁgﬁ%
|
30
31
gg Suqqes;cr;%questlons and prompts
2 P UGH HRRA §IE0 X TUIP! J&T rHaRIe? & & 17
35 o TqUIS IY UGH Hfd JHUCGRE §I570 ?
% o W wwaﬁ%ﬁﬁwﬁﬁﬁwwg@??
i o WP 3 P quiETE ?rcrl's‘%ﬁﬂﬂm TOTETHT T T SR TREHT
39 PATHATIGE D] TR EXi _
40 o TURH! SIHIATIC T W RITAD] H H- HAHAMIGE I AT
o Wﬁé@ﬁm%ﬁﬂméﬁ@
43 o YW ?
4 . jﬁqréaﬁﬁlgqmwwm AR H1 BTG TR HSGDT &+ aT JHRIT
HibUah] &+ ?
¥ = qUTS! fARAT fobT <t pAThEIEE LRI T HibTD! & ?
4 = NCAP ﬁ?&ﬂ%l%ﬂ%?? (31T TIT HRDT Y& Gih HishH)
R qUE D] & [daR &2
50 o ¥ - a
51 = & SN YR A1 Jra=t I HHHeE B o ga JRi&rd
52 MSIGED! AT Fe3 a1 [ITdH HaRT gl UR a1 7d ™
- forraTs WRfga o Aed T
55 o TSH JR&TH! T AT ILRTG U T quTSel b Bl grld g T TTe,
gIg®? .

o = YA PILTEETR SRIE HieX aTe- QR FHaHg U FrHTe
59 TTGIh] GANAES?
60
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»  SIfHHT IBHT TSH TINHAGE DT SIRGH HH TH (ol RIS
IRET UfARETdh! TR SRS gfdgse
o FHETHBRI 91 TWEE (Evidence) U HZATHB! HU JUE TS At I 8™
T T+ Hed QR oIl ars ?
o & AU TR 3 FHI A AR TR SFIRTTH $+ HH! a1 Rew
(Gaps) IR IR dhal I3 S ?

o T T PRGB! HHAT big PRI Ged! U3 HT HUAT YYGINI?

At the end of the interview

o B Sraidich g gt

o USRI THIRIAIG! AT Y=gdTq

o U fATHID] SBRIS UTeHHT HS YR&MD! FRUTTHT FUR w13 FwTiad
3D N ell SIS HEd THD |

. Eﬁﬁq@ﬁw&mﬂmﬁwqﬁﬂué Jfé%q wHH|6§
S{-dRdldlg=dlc ql%am WQW W o N gYH ﬁ
JIH<T HEayUl © YR qUEe! Ufdfehan fome |

o SHIHET dUR ! Big Uy B {62

Y ¥ GRferd Is& WRwdaise
(To be read to each part|C|pant for this pillar)
T ¥ I ISH L«IHI‘IOPCIISQ“OI')I AER YYUR T IS obluobHsea IdOhN-IHI oblrgd EL
Y ST IR Sdh JRET BT X ATUGUS A3 I faddh! AR a1 9gal
HHAT TIAHT RIS A8 TH0 841 Tl YaeHdl SHd-T I Higedns
PRI IR IUTTEE oR: Hle ST I gAHT TS ST Uded T4 X dig TIfadT are
TATS, YT a1 Argamuerd Ta TR TSt Iams- X X 39 SIRIAYUf TagRAT HHT
13- AR e G HamaUeE i+ THIO B | T TR ST Jrafad
(URIFT) TSP GUCAGE HH T MAfIUGE D] AN SEMH TG I HRER AP
AU (ATSH-Y) foluahT =T ATcidhgsdh! il S-lged] JaR! dleidh SHTHfAu
(@Y T8 HHYT TRIFAA T (graduated driver licensing) FTIHHEE TS gl fam
3GH TP T |

Suggested questions and prompts
. dul':‘: -1 el BRI §j§rs9 3 dulé’or?l e ForHaRIgs & & g7
o TUE T UGH Hid
o W wwaﬁﬁﬁaﬁwﬁﬁa&mwwv
o TN ¥ DI guiHETC qUTS P FaTRHAT AUTTHT TF W™ 3FaRITd TTRUS]
PUH UG D] AR BN D ? .
o TUR®DI THATTC T W SRIAD] H H HATHATIGE LRI 3
392
o T qUEH! fauRHAT fobeT 1 I §ed ?
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o TURH! STHTHT T TR SRIAD] P BHTHEE JHRT HIRGHT & a1 IHRIT
T HihTe! o ?
o TUISe! f=RHT fob il HUTh UG LRI T+ AlbUeh] 7 2
o TSP YRETH! AN O ILRTEE U T+ dUISdl & Bl g8 FIHHT TTe;

gIE®?
» PP UG I HEagS! R Hwl 82
» TSH YR HFHB! TS e U & T Hh-s?
»  REd TS / A TAERD! SIS T g0 Bl B (IETeRUD]
i Tiedee / gy TART, ATU9.)
= S YR&M! oM <Teieh SATAMU (ST &b HHPT Wed?
»  TS&H TNTHAIDT AeRIT TERId Foi HHHHGRIGE gTHIATS UTal
B ? foars Hadt uiads T 9fes 2
= S Y& G BT TTaUTTHT & BT BHI BHGR] B ? faTep!
TS HIR] Tedh TANTh g AIERUT S SUDIS ?
o T TG THBRI a1 0 IUAH HE[AT TSH TN d g QRI&d AIER
S[AeTrIeNs YUR T Hed GHS?
o & AU W ¥ BT Al MATAAGEET THIRIT STIRIH G HHI a7 SREE
(Gaps) IR AR dhal I3 JHGS ?
o BT Y PRIGHID! HHAT big PRI Ged! U3 HT HUAT YYI?

At the end of the interview

o BT Srafdiert srmm gt

o TqUISH! FEHIRIATD! AR 4=dTg

o TURD fCIHTSH! THGRIA AUTTHT Tedh YRETH! RUFHT YR s Jeiifad
SRS AT JT S Hed T3 |

o T TURATR T HLTAD] AT TRUID! AR U T TSI ST gTHT
JRAAEEdE Ufgd TRHT Jd TR YN Udd TMo! I auqe F
FSH=<T Hedqul ©§ H-R quTseh! ufdfshar fomet |

o ST qUISH! Big Uy B fob?

T 4, gHeATIYTAD! VBN

(To be read to each participant for this pillar)

W 4 & gl ufSd! HRO-IBIAT Hafham uRS! 1Y gdeArd! agdans
I SHRS! SUAR HdT TaH SrddbIe TARITGHAT ¥ fg W X 3 Yot
&I GURD! HTTIHATATS T TGS | TTSddls ST aol] 3T 7T U4 WER
YU, SRYdTe ST WIeR Yo, Yifsdars gaeiiu-renT amd iedered= fifore weraan
JUTTCHtoh! fIhT TaH GUR X SHRGIIT SITRITHT TgaRT i TN TTRA U3¢ TR ®! fadh™

R GURPT HATHATIGE gucHl UYTdDh] WeRH TH 4ale® g1 |

Suggested questions and prompts

o TUR P UcH PR §18-0 R dUIs®! G- [SHaRIgS & & §17
o TqUS 99 UeH Hfd THICIE G180 ?
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o UW: T UGHT AIitT Fordarnt sert FeRuT Yt g6 ?
o T QDI JUMEIC qUTS B! [AARHAT UTTH T TR A TRUD]
PUH UG D] AR BN B ? .
o TUR®DI THITTC T W SRIAHT H H HATHATIGE LRI 3
Sfexgdl & ?
o UW: qURSH! faaRHT fooT O I 2w 2
o TURH! SFTHTHT T T SRIAD] P HTHEE LT HIRGHT & a1 IHRIT
T iU B ?
o dqUTSH! faaRAT foh ot FATHATIGE THT T AfbUd! & ?
. g{l}aﬁwﬁ 3R IERTEE UT T quIsdl o Hdl g e AT T
7
= o SRRt A STIIfe JaT SR W= YaTedh! arll T3c Sfadia
TR & ?
= TqUIE AUTART SRUATAD] THT TaTEedls Bl o180 ?
o T TG THBRI a1 0 IUAH HE[AT TS&H TN d g JRI&d TIER
S[AeTrIes YUR T Hed GHs?
o & qUR W Y HT A AT TR SIRIFH A HHI a7 SREE
(Gaps) IR AR dhal I3 JHGS ?
o BT Y PRIGHID! HHAT big PRI Ged! U3 HT HUAT YYI?

At the end of the interview

o B Sratdich =g gt

o TUSH! GEUIRIATD! AM Y=udTe

o TURD fCIHTSH! THGRIT TUTTHT TSd YRETH! RUFHT YR s Jeifad
SR AT ol T8 JEd T3 |

o BT JURHTS I 3(eqTeh! G IRUMh! 11T UT T Tl ST gTHT
AR gEaIe Ufga TR&T Ud SR UYeT Td 8! I I9Hed $
JIH=<T Hedqul & YR qUTse! ufafshar feme! |

o ST qUSH! Big Uy B fov?
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CREDES checklist adapted from Saskia et al 2017. Guidance on Conducting and REporting DElphi Studies

(CREDES) in palliative care: Recommendations based on a methodological systematic review. Palliative

Medicine. available from https://journals.sagepub.com/doi/10.1177/0269216317690685

Box 3. Recommendations for the Conducting and REporting of DElphi Studies (CREDES).

Z.

4.

6.

7.

8.

Rationale for the choice of the Delphi technique
Justification. The choice of the Delphi technique as a method of systematically collating expert consultation and building

consensus needs to be well justified. When selecting the method to answer a particular research question, it is important to
keep in mind its constructivist nature

Planning and design

Planning and process. The Delphi technique is a flexible method and can be adjusted to the respective research aims and
purposes. Any modifications should be justified by a rationale and be applied systematically and rigorously

Definition of consensus. Unless not reasonable due to the explorative nature of the study, an a priori criterion for consensus
should be defined. This includes a clear and transparent guide for action on (a) how to proceed with certain items or topics in
the next survey round, (b) the required threshold to terminate the Delphi process and (c) procedures to be followed when
consensus is (not) reached after one or more iterations

Study conduct

Informational input. All material provided to the expert panel at the outset of the project and throughout the Delphi process
should be carefully reviewed and piloted in advance in order to examine the effect on experts’ judgements and to prevent bias
Prevention of bias. Researchers need to take measures to avoid directly or indirectly influencing the experts’ judgements. If
one or more members of the research team have a conflict of interest, entrusting an independent researcher with the main
coordination of the Delphi study is advisable

Interpretation and processing of results. Consensus does not necessarily imply the ‘correct’ answer or judgement; (non)consensus
and stable disagreement provide informative insights and highlight differences in perspectives concerning the topic in question
External validation. It is recommended to have the final draft of the resulting guidance on best practice in palliative care
reviewed and approved by an external board or authority before publication and dissemination

Reporting

Purpose and rationale. The purpose of the study should be clearly defined and demonstrate the appropriateness of the use of
the Delphi technique as a method to achieve the research aim. A rationale for the choice of the Delphi technique as the most
suitable method needs to be provided

Expert panel. Criteria for the selection of experts and transparent information on recruitment of the expert panel, socio-
demographic details including information on expertise regarding the topic in question, (non)response and response rates
over the ongoing iterations should be reported

Description of the methods. The methods employed need to be comprehensible; this includes information on preparatory steps
(How was available evidence on the topic in question synthesised?), piloting of material and survey instruments, design of the
survey instrument(s), the number and design of survey rounds, methods of data analysis, processing and synthesis of experts’
responses to inform the subsequent survey round and methodological decisions taken by the research team throughout the
process

Procedure. Flow chart to illustrate the stages of the Delphi process, including a preparatory phase, the actual ‘Delphi rounds’,
interim steps of data processing and analysis, and concluding steps

Definition and attainment of consensus. It needs to be comprehensible to the reader how consensus was achieved throughout
the process, including strategies to deal with non-consensus

Results. Reporting of results for each round separately is highly advisable in order to make the evolving of consensus over
the rounds transparent. This includes figures showing the average group response, changes between rounds, as well as any
modifications of the survey instrument such as deletion, addition or modification of survey items based on previous rounds
Discussion of limitations. Reporting should include a critical reflection of potential limitations and their impact of the resulting
guidance

. Adequacy of conclusions. The conclusions should adequately reflect the outcomes of the Delphi study with a view to the scope

and applicability of the resulting practice guidance

Publication and dissemination. The resulting guidance on good practice in palliative care should be clearly identifiable from the
publication, including recommendations for transfer into practice and implementation. If the publication does not allow for a
detailed presentation of either the resulting practice guidance or the methodological features of the applied Delphi technique,
or both, reference to a more detailed presentation elsewhere should be made (e.g. availability of the full guideline from the
authors or online; publication of a separate paper reporting on methodological details and particularities of the process
(e.g. persistent disagreement and controversy on certain issues)). A dissemination plan should include endorsement of the
guidance by professional associations and health care authorities to facilitate implementation

Item# Description Section/Page # reported in the manuscript

Rationale for the choice of the Delphi technique

1

Justification. Methods, first paragraph, page 4

Planning and design

2

Planning and process METHODS, pages 4-6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://journals.sagepub.com/doi/10.1177/0269216317690685
http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

3 Definition of Consensus Data collection and analysis, page 5, paragraph 2

Study conduct

4 Informational input Recruitment of participants, page 4

5 Prevention of bias Strengths and limitations, page 14-15

6 Interpretation and processing | Data collection, paragraphs 2-4, pages 5-6
results

7 External validations Overarching consensus workshop, page 6.

Reporting

8 Purpose and Rationale INTRODUCTION, page 3

9 Expert panel Description of participants, Results, pages 6-7 and Table 1

10 Description of the methods METHODS, pages 4-6

11 Procedure METHODS, pages 4-6 Flow chart, Figure 1, page 19

12 Definition and attainment of Paragraphs 2 and 3 of Data collection and analysis, pages 5-6 +
consensus overall consensus workshop paragraph, page 6

13 Results Results pages 6-11, Table 3 (page 9-11) and Table 4 (page 11)

14 Discussion of limitations Strengths and limitations, page 14

15 Adequacy of conclusions CONCLUSIONS, page 15

16 Publication and dissemination | Not applicable as this is not a Delphi study supporting

guidelines for clinical practice.
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Abstract: (291 words)
Objective: To identify and prioritise the research needed to help Nepali agencies develop an

improved road safety system.
Design: Delphi study.
Setting: Nepal.

Participants: Stakeholders from government institutions, academia, engineering, healthcare and civil
society were interviewed to identify knowledge gaps and research questions. Participants then

completed two rounds of ranking and a workshop.

Results: A total of 93 participants took part in interviews and two rounds of ranking. Participants
were grouped with others sharing expertise relating to each of the five World Health Organization
‘pillars’ of road safety: 1) road safety management; 2) safer roads; 3) safer vehicles; 4) safer road
users; and 5) effective post-crash response. Interviews yielded 1019 research suggestions across the
five pillars. Two rounds of ranking within expert groups yielded consensus on the important
questions for each pillar. A workshop involving all participants then led to the selection of 6
guestions considered the most urgent: (1) How can implementing agencies be made more
accountable? (2) How should different types of roads, and roads in different geographical locations,
be designed to make them safer for all road users? (3) What vehicle fitness factors lead to road traffic
crashes? (4) How can the driver licensing system be improved to ensure safer drivers? (5) What
factors lead to public vehicle crashes and how can they be addressed? (6) What factors affect
emergency response services getting to the patient and then getting them to the right hospital in the

best possible time?

Conclusions: The application of the Delphi approach is useful to enable participants representing a
range of institutions and expertise to contribute to the identification of road safety research
priorities. Outcomes from this study provide Nepali researchers with a greater understanding of the

necessary focus for future road safety research.

Keywords: Safer Road Users, Road Traffic Injuries, Road Safety Pillars, Post-crash Response, Delphi.

Strengths and limitations of this study
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93 Nepali experts (70% of 133 approached) participated, bringing perspectives from road
construction, vehicle management, transport management, and post-crash response.
Most participants had a remit for national road safety, however, 83/93 (89%) were from
organisations based in Kathmandu valley, which may have risked a focus on urban and
highway crashes.

The research questions identified were ranked by the participants individually as well as
discussed during group meetings to achieve consensus.

We were able to retain a high proportion of participants through the study: 64/93

participants took part in Round 3 (69% retention).
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INTRODUCTION

Globally road traffic injuries are increasing, with an estimated 1.35 million deaths and up to 50
million non-fatal injuries in 2016. * Despite having only 1% of the world’s vehicles, low-income
countries have 13% of fatal road traffic injuries. Road traffic injuries are the leading cause of death
for children and young adults between 5-29 years globally and are an important cause of disability
and poverty. RTIs have been estimated to generate losses of up to 6.5% of a low-income country’s

gross domestic product. 2

The World Health Organization (WHO) World Report on Road Traffic Injury Prevention, 3 subsequent
Road Safety Status Reports ! and the WHO Save LIVES technical package of 22 evidence-based
interventions* argue for a “safe systems approach” > to reduce road dangers and the numbers of
people killed and seriously injured on the roads. This approach recognises the essential contribution
of different sectors to create a system that keeps road users safe. The World Health Organization
published the Global Plan of Action for Road Safety 2011-2020 © alongside the United Nations and

this plan of action recommended five ‘pillars’; road safety management (Pillar 1), safer roads and

mobility (Pillar 2), safer vehicles (Pillar 3), safer road users (Pillar 4) and post-crash response (Pillar 5).

Action across all five pillars can contribute to reduced road traffic injuries. Nepal has been a co-

sponsor of these principles, but progress has been limited.

A large road construction programme in Nepal has seen over 15,000 km of new blacktop, gravel, and
earthen roads built by federal, provincial, and local governments in the last 5 years 7 and there are
plans to have a total of 13,500 km blacktopped road by 2023/24. 8 Many new roads do not have
proven safety features and are poorly maintained. The roads in the hills are considered to be
dangerous because of landslides in addition to frequent road crashes due to poor engineering or
poor safety infrastructure. ® The Department of Transport Management in the Government of Nepal
produces vehicle registration statistics that show more than half (53%) of the 3.22 million motorised
vehicles in Nepal were registered between July 2013 and July 2018 and about 78% of total registered

vehicles were motorcycles. °

Nepal lacks a funded road safety implementation plan, a national ambulance service, or globally
recognised vehicle standards. The national helmet-wearing law is not enforced for motorcycle
passengers and there is no legislation for passenger seatbelt use, child restraints, or mobile phone
use whilst driving. Data are limited and of poor quality; WHO estimates of road traffic fatalities in
Nepal in 2016 (4,622) are more than double those recorded by the Traffic Police (2,006), and there

are no routinely published estimates of deaths by road user category available. ! Nepal’s Health
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Management Information System recorded over 100,000 hospital visits for the treatment of
orthopaedic problems secondary to road traffic events in the year 2017/18 indicating the significant
burden of road traffic injuries on health systems. ' Road traffic crashes and injuries in Nepal are
rising despite existing legislation. 213 Tackling road traffic injuries was a priority in the government’s
Health Sector Strategy 2015-2020. * A National Road Safety Action Plan 2013-2020 > was
acknowledged but not ratified by Parliament. Neither document specified the research required to

support the delivery of improved road safety.

To improve road safety, coordinated efforts are needed across the road transport system. Research
is vital to optimise decision-making. Current initiatives in Nepal for the control and prevention of
road traffic crashes and their consequences are not based on local evidence. Therefore, this study
aimed to involve a wide range of experts and participants representing stakeholder organisations to
identify the research needed to help agencies in Nepal develop a safe systems approach to road

safety, and achieve a consensus about which studies should be prioritised.

METHODS

This study used the Delphi approach 118 to develop a consensus on a prioritised list of road safety
research questions. Five groups of stakeholders in Nepal were engaged. The roles and experience of
participants were relevant to each of the five WHO pillars of road safety. The study was conducted in
two stages: firstly, interviews were conducted with stakeholders to identify a range of possible
research questions, and secondly, participants completed two rounds of ranking the research
guestions in order of importance. Each of the five road safety pillars was studied separately. Five
interview topic guides were developed in the Nepali language, based on the activities recommended

for each of the five WHO pillars of road safety (Supplementary file 1).

Participant recruitment

Potential study participants were identified through existing networks and multi-sector stakeholder
groups on road safety and first response convened by the Nepal Injury Research Centre. Networks
included third sector and advocacy organisations for road safety. Participants helped identify further
potential participants through a snowballing approach where they advised the research team of
individuals who may be appropriate to invite to take part. We aimed to recruit 20-25 participants for
each of the five pillars. Potential participants were contacted by telephone and were provided with
information about the study and their interest in our research was confirmed. For participants

expressing an interest, written information regarding the study and a consent form were sent to the
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potential participants via email. All the recruitment took place during the novel coronavirus disease
(COVID-19) pandemic and therefore most of the interviews were completed remotely, by phone or
video call. For these participants, consent was recorded verbally at the start of the interview or was
collected before participation via email. Later in the pandemic, it became feasible to engage some
participants face-to-face. For these participants consent was collected at this meeting.

Data collection and analysis

In Round 1, we conducted interviews with participants in which we asked what additional data or
information would help them in their job and reduce road traffic injuries. We explored the barriers
they faced when tackling road safety. Most of the interviews were conducted using online platforms
such as MS Teams, Zoom, Google Meet, or Viber, and some interviews were conducted over the
telephone. Towards the end of the data collection period, and when COVID-19 pandemic restrictions
allowed, we conducted a small number of face-to-face interviews where this was the preference of
the participants. In these circumstances, mitigations against infection, such as social distancing and
the wearing of face masks, helped protect both participants and researchers. Interviews were
conducted in the Nepali language and audio-recorded. Audio recordings were listened to several
times. Information relating to perceived gaps in research or evidence was documented as potential
research questions on a spreadsheet, in English. For each group of stakeholders, approximately 200
research suggestions were generated from the interviews. Many of the participants raised similar
issues, therefore it was possible to cluster the questions into groups, and to formulate a single
guestion to represent that area of research need. The grouping stage was completed collaboratively
by the whole research team to ensure that questions were treated equally and the process
consistently applied. A reduced list of about 30 questions was achieved, identifying the research and

evidence needs relating to each pillar of road safety.

For Round 2, the research questions from the reduced list were uploaded to an online survey tool
(Qualtrics) in both English and Nepali languages. The link to the survey was distributed to the
participants via email or Viber message. Participants were asked to give their opinion on the
importance of each research question using a 5-point Likert scale: Not Important, Slightly Important,
Moderately Important, Important, and Very Important. Reminders to complete the survey were sent
via email and individual phone calls after one week and followed up again 2-3 days later. Completed
surveys were exported from Qualtrics and analysed in MS Excel. Survey results were collated to
identify the number of participants who rated each question as "important"” or "very important".

Questions where a significant majority of participants had scored them ‘important’ or ‘very
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important’ were retained as prioritised questions. For Pillars 1, 3, 4, and 5 we retained questions
where >70% of the participants rated the questions as "important" or "very important". For Pillar 2
we retained questions where >80% of participants rated at these levels, since a greater proportion of
the questions were considered important. We used these threshold values based on published

Delphi studies. 1°2°

For Round 3, participants were invited to a real-time online workshop where the prioritised
guestions were presented and discussed. The workshop was designed to allow the participants to
share their views and listen to each other’s opinions regarding which issues were the most important
to research. These workshops were recorded and shared with those who were not able to join.
Following the workshop, a Qualtrics survey was sent to all participants again, this time listing only
those questions prioritised from Round 2. Participants were again asked to score each question as
either Not Important, Slightly Important, Moderately Important, Important, or Very Important.
Reminders were sent to the participants after one week and followed up again after 2-3 days.
Completed surveys were exported to MS Excel and collated to identify the number of participants
considering each question ‘important’ or ‘very important’. This resulted in the final prioritised list of

research questions for each pillar of road safety.

The research team completed Rounds 1, 2 and 3 for one pillar before moving on to the next pillar.
The interviews started on 12 July 2020 and were completed on 14 February 2021. Due to the COVID-
19 pandemic, where government officials and clinical staff were not easily available to participate,
stakeholders in Pillars 1 and 5 were left until later in the study when the peak of the first wave of

COVID-19 in Nepal had passed.
Overarching consensus workshop

A final online consensus workshop was organised where the top-ranked research questions from all
five pillars were shared with all the participants, stakeholders from our advisory groups, and invited
key decision-makers. A facilitated discussion explored the understanding of what the different
research options could provide and how that new evidence could potentially be used. Using online

voting software (Mentimeter, https://www.menti.com), participants were encouraged to vote for

one research question from each pillar that they considered needed to be addressed the most

urgently. The questions considered most urgent were presented back to the group.
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Ethical approval for conducting this study was obtained from the Kathmandu Medical College
Institutional Review Committee (ref. 040620201) and the University of the West of England Bristol

Faculty Research Ethics Committee (ref. HAS. 20.06.192).
Patient and public involvement

Through community engagement and involvement, we engaged individuals with diverse views on
road safety, ranging from road users to those with decision-making authority for road development,

management, and traffic regulation.

RESULTS

Study participants

Out of a total of 133 potential participants identified and contacted, 93 individuals were recruited
and took part in interviews covering all five road safety pillars. Two participants had expertise
relevant to more than one pillar, and therefore took part in two interviews; one for each pillar.
Participants were from a range of organisational and professional backgrounds, including
government institutions, academia, road safety engineers, clinicians, civil society organisations, and
all had an interest or remit that addressed one or more of the five pillars of road safety. Some of the
experts in our list, when contacted, suggested the name of other stakeholders. Out of 93
participants, 83 were from Kathmandu valley and represented organisations with the remit to work
or influence road safety nationally. Ten participants were from outside Kathmandu and added value
to the study by providing local contexts. The participants' background characteristics are summarised

in Table 1.

Table 1. Organisational/professional background of the participants

Organisational / professional background Total Male Female
Government organisation (Secretaries, Govt

Officers, Police, Political representatives) 33 30 3
Clinician, Nurse, physiotherapist 10 8 2
Road Safety Engineer 9 9 0
Road Safety Advocacy 8 5 3
Academics 7 6 1
First Aid/ emergency/ ambulance provider 6 6 0
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Engineers' Association 4 4 0
Transport worker 4 4 0
Automobile dealer 3 3 0
Federation of transport 2 2 0
Schools' organisation 2 2 0
Sustainable Transport 2 2 0
Others (journalist and city planners) 3 3 0
Total 93 84 9

Across all five pillars, we identified a total of 1019 research suggestions from the 95 interviews
completed in Round 1. Collating similar questions reduced this to 141 questions across the five
pillars. Seventy-six (80%) participants took part in Round 2, through which the list of questions was
reduced to 91 questions. Forty (43%) participants took part in an online workshop before further
ranking in Round 3 which was completed by 64 (69%) participants and resulted in a total of 30
prioritised questions. Figure 1 shows the stages of the Delphi study and the number of participants in
each round. Attrition of participants was greatest for the group discussing Pillar 1 (road safety
management), where 10/21 (48% participants) dropped out between Round 1 and Round 3. Attrition
was least in the group discussing Pillar 2 (safer roads) where only 3/18 (17%) of participants were
lost.

Figure 1. Flowchart of the Delphi process

The high attrition of participants in Pillar 1 was not unexpected since many of these participants
worked in government positions and it was difficult for them to prioritise attendance during the
COVID-19 pandemic. Figure 2 illustrates participant attrition throughout the study.

Figure 2. Study participants retained in subsequent Delphi rounds, by pillar

Table 2 describes the number of research questions prioritised in each Round, split by the pillars of
road safety. The retention rate in this study was equivalent to that in other published Delphi studies

21 despite the COVID-19 pandemic.

Table 2. Research questions prioritised at each Round, by pillar

Page 10 of 36
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inform decisions, and how to generate evidence that supports the economic argument for road
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Table 3. List of top questions for Pillars 1 to 5 with scores in Rounds 2 and 3

Scores*
Pillar 1: Road safety management R2 | R3
How can implementing agencies be made more accountable for road safety in urban and 92 91
rural areas?
What are the barriers to conducting road safety audits at all stages of road construction and | 85 91
implementation of their recommendations?
How can urban and rural roads construction and management be governed to ensure 92 91
improved road safety?
How can the traffic management system be improved to ensure it improves the safety of all | 85 91
road users?
\What are the barriers to the implementation of existing laws related to road safety in 69 91
Nepal?
Pillar 2: Safer roads
What is the effectiveness of different safety features installed on roads in terms of crash 94 | 100
reduction?
\What are the barriers and facilitators for achieving safer roads in Nepal? 88 | 100
\What kind of institutional setup is needed at central, provincial, and local levels for the 94 93
promotion of road safety ownership and accountability?
\What are the economic benefits of the installation of safety features during road 82 93
construction, regular maintenance, and upgrading of roads?
How should different types of roads, and roads in different geographical locations, be 82 93
designed to make them safer for all road users?
Pillar 3: Safer vehicles
\What are the factors affecting fitness condition and roadworthiness of vehicles to the extent| 86 | 100
that it leads to road traffic crashes?
\What should be the minimum criteria for the establishment of standard vehicular 93 92
maintenance workshops?
\What are the capacity development and training needs for currently working human 71 92
resources and additional jobs to improve the safety of vehicles in Nepal?
What improvements in policies and institutional setup are needed to ensure vehicle safety 79 92
of all types and routes?
What is the role of motor parts used for vehicle maintenance for fitness condition of the 93 83
vehicles and road crashes?
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traffic crash? What are the barriers & facilitators to implementing such an insurance

system?

How does overloading impact the safety of the vehicles? 71 83
\What are the vehicle-related factors causing road crashes in Nepal? 71 83
Pillar 4: Safer road users

How can the driver licensing system be made more effective to ensure safer vehicle drivers? | 100 | 93
\What are the main factors increasing the risk of public vehicle crashes? What interventions | 94 | 93
would improve the safety of travel on public vehicles?

How can licensing and crash data collection systems be improved? 94 | 93
\What are the major causes of road crashes in Nepal? What percentage of road crashes are 94 87
due to unsafe road user behaviours?

What content should be included in awareness campaigns for different types of road users, | 83 87
and how are these campaigns best delivered?

\What are the barriers to the implementation of laws regarding safer road user behaviour? 78 87
Review of existing policies related to safer road users.

Pillar 5: Post-crash response

\What standards should be applied to ambulance services? (includes standards for personnel | 100 | 100
and training, equipment carried, and the vehicles)

\What is the standard of care at health centres and hospitals for road traffic injury patients 79 92
across the country, and how can they be improved?

\What is the current average time taken for a road traffic injury patient to receive first 93 92
response at the scene and the average time taken to arrive at a healthcare setting able to

meet their care needs? How can any delays be reduced?

\What factors influence the ability of the post-crash emergency response service to get to the| 86 92
patient and then get them to the right hospital in the best possible time?

\What should be included in the training curriculum for the different levels of post-crash 93 85
responders?

How should policies and legislation be further developed to support the post-crash response| 71 85
for road traffic injury victims?

\What is the optimal model of insurance to minimise death & disability following a road 71 | 85

*Percent of participants ranked "very important” or "important"; R2= Round 2; R3= Round 3.

Note: The phrasing of questions presented in this table reflects the direct translation from Nepali to

English of the research questions used in the ranking process.
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were presented. Using electronic voting software to identify the question within each Pillar

considered to be the most urgent, 6 questions were prioritised. Two questions in Pillar 4 were scored

equally (Table 4).

Table 4. Top 6 most urgent research questions

Pillars Research Questions

How can implementing agencies be made more accountable for road safety in urban
Pillar 1

and rural areas?

How should different types of roads, and roads in different geographical locations, be
Pillar 2

designed to make them safer for all road users?

What are the factors affecting fitness condition and road worthiness of vehicles to the
Pillar 3

extent that it leads to road traffic crashes?

How can the driver licensing system be made more effective to ensure safer vehicle

drivers?
Pillar 4

What are the main factors increasing the risk of public vehicle crashes? What

interventions would improve the safety of travel on public vehicles?

What factors influence the ability of the post-crash emergency response service to get
Pillar 5

to the patient and then get them to the right hospital in the best possible time?

DISCUSSION

This study is the first to our knowledge that has engaged such a wide group of participants to identify

the research priorities relevant to the improvement of road safety in Nepal. The research team

identified and invited 133 potential participants to join the study, and 70% (n=93 ) agreed to take

part. Respondents included stakeholders from a range of organisational and professional

backgrounds as well as geographical areas and included; officials in government institutions

(Ministerial Secretaries, Government Officers, Police, Political representatives), clinicians, nurses,

physiotherapists, engineers, academics, first responders, transport workers, automobile dealers,
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road users, members of the media and city planners. The proportion of women working in roles
related to road safety in Nepal is low, and we were pleased to have been able to recruit 9/93 (10%)
female participants, which is in line with official data on the Nepali workforce. The number of
participants that should take part in a Delphi study is not prescribed and it can be anywhere above 10
persons; the number is guided by the scope of the problem and existing resources. 1°2° Overall, the
retention of the participants until the third round of ranking was excellent however, rates varied
between different pillars. The overall retention rate of 69% and 50% attendance at the final
consensus workshop indicated the high level of interest in road safety research in Nepal. This
response rate is higher than that reported by Marchau and Van der Heijden 22 in a multi-country road
safety study. Marchau and Van der Heijden 22 applied the Delphi technique to explore the policy
aspects of implementing driver support systems. The authors used a questionnaire with specified
answer options sent to international experts from the USA, Japan, and Europe. In this study, 56% (65

out of 117) of invitees responded in the first round while only 40 responded in the third round.

Road safety research is a neglected issue in low- and middle-income countries 2% and a lack of
research capacity may be one reason for the limited progress to date. In Nepal, a policy review
identified that institutional arrangements and resource allocation for road safety were inadequate.
The lack of coordination of road safety sectors is a challenge globally 2> 26 as well as in Nepal. Many of
the participants in this study had the opportunity to meet and discuss road safety with those working

in other sectors, for the first time.

Other studies exploring aspects of road safety through the use of the Delphi technique have mostly
come from high-income countries, except a few, such as Vietnam and Uganda. Studies have explored
specific risk factors such as cell phone use and sleep deprivation in the USA, 2728 and public bus safety
in Italy. 2° Some studies focussed on the need to improve post-crash care such as; strengthening
trauma management in Vietnam, 3° pre-hospital emergency care in Iran, 3! post-recovery
rehabilitation in Australia, 32 and emergency medical services capacity in Uganda. 33 In Iran, Delphi
studies have been conducted to inform the development of minimum datasets to study road crashes,
34 and developing a national road safety education programme. 3°> We have not identified any

previously published Delphi studies that have included all five pillars of road safety in a single study.

Zhu, et al. ?’ recruited road safety experts and young drivers in the USA to study the risks of mobile
phone use while driving. Expert participants identified texting, sending emails, or picking up the
phone as particularly high-risk behaviours for crashes, but not playing music on a handheld mobile

which was prioritised by young drivers. Participants identified 20 behavioural practices related to
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mobile phone use which can result in a collision. Our study participants in Pillar 4 also identified the
importance of studying causes of driver distraction but did not identify mobile phone use in

particular.

Cafiso, et al. 2° engaged the managers of large public bus companies in Italy in a Delphi study to
explore bus safety. Participants rated safety solutions for issues relating to driver behaviour, traffic
conflicts, and vehicle maintenance and technology. Our study participants also raised concerns about
the safety of public transport users and the safety of public passenger vehicles and prioritised a study
to investigate the factors contributing to public vehicle crashes. The technological solutions explored
in the study by Cafisco (e.g. technology to control when the bus can start, automatic door closing,
etc.) are not applicable in the context of Nepal where public passenger vehicles are older and poorly
equipped. An expert panel on sleep deprivation in a study by Czeisler, et al. %, agreed that a driver
was not fit to drive if they had less than 2 hours of sleep in the previous 24 hours. In our study
participants raised concerns regarding driver behaviour, including fatigue but prioritised a study to
review the entire driver licensing system rather than focussing on tackling specific driver behaviours.
These examples illustrate how previous Delphi studies have tended to focus on specific road safety
issues, and how the results are specific to the context or participants. Neither of these studies would
be directly generalizable to Nepal, nor do they cover the breadth of safety issues identified in our

study.

Several Delphi studies have reported post-crash trauma management and prehospital care. In
Vietnam, Schmucker, et al. 3% used online meetings followed by a questionnaire survey of 1000 road
users to generate responses that were ranked, and outcomes were used to inform the development
of a trauma care course. Our study participants for Pillar 5 also prioritised the development of
training curricula for different levels of post-crash trauma care (table 3). Recently, Azami-Aghdash, et
al. 3t used the Delphi technique to achieve a consensus on 37 indicators to measure and improve the
performance of prehospital care following road crashes in Iran. This is similar to the topic prioritised
for post-crash response (Pillar 5) in our study. However, the differences in Iranian and Nepali country
contexts and pre-hospital care infrastructure mean that performance indicators in Iran are not
generalizable to Nepal. Balikuddembe, et al. 33 used the Delphi technique to identify and prioritise
factors that could prevent and support victims of road traffic injuries in Kampala. They identified 23
factors across the entire Emergency Medical Service system that were similar to issues raised by

participants in Pillar 5 of our study.
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1

2

3 1 In the course of our study, shifts in the opinions of participants were observed during Rounds 2 and
g 2 3. Concerning the rankings completed in Round 2, a high degree of consensus was observed and the
? 3 process of creating a reduced list for Round 3 was relatively straightforward. The Delphi method

g 4  dictates that the results of a first-round be re-presented to participants in subsequent Rounds, giving
10 5 participants the opportunity to reconsider their views in the light of the discussion, additional

1; 6  thought, and/or the results obtained from other participants. 2°3% Cafiso, et al. 2° in their study,

12 7  similarly reported that after the second Round, the Delphi panelists’ opinions were influenced by

15 8  those of their colleagues. In our study, the changed ranks of the questions between Round 2 and

1? 9 Round 3 illustrate the value and influence of discussion between Rounds in reaching a consensus.

B 10 High numbers of research questions were rated ‘important’ or ‘very important’ in our study,

20 11  illustrating that many participants recognised the need for road safety research in Nepal. Issues

;; 12 relating to improving the safety of road users traditionally considered vulnerable (e.g. pedestrians,
;i 13 cyclists, drivers, and passengers of powered two-wheelers) were raised by participants in this study,
25 14 however, during ranking, research questions that improved the safety of all road users were

;? 15 prioritised over questions relating to these specific groups.

28

29 16  The Government of Nepal plans to enact a Road Safety Bill 3 that will include issues relating to

2(1) 17  planning, resourcing, implementation, and evaluation of national road safety activities. Provincial

gg 18 Governments, which were established only 4 years ago, through the promulgation of the constitution
34 19 of Nepal, 38 have started to enact Provincial Transport Management Acts. However, the institutional
;2 20 structures necessary to implement these laws are still in development. 2* The research questions

;; 21 prioritised in this study emphasise the need for evidence to support both national development plans
39 22 8 and safer roads and transport in Nepal. 3° Existing road safety policies are mostly only partially

2(1) 23 implemented. 2* Policy gaps include policies to separate traffic and road users and those to address
fé 24 speed management.

44

45 25 Strengths and limitations

j? 26 The high response rate (70%), and good representation and involvement of individuals and experts
48 27 currently active in the fields of road construction, vehicle management, transport management, and
gg 28  post-crash response is a major strength of this study. The Delphi method for achieving consensus is a
g; 29  research technique with the potential for biases; 2° Hallowell 17 outlined common biases in

53 30 implementation and here we describe the measures applied to minimise these biases in this study.
gg 31 To minimize factors that might influence the quality of the conclusions due to the level of expertise
g? 32  of the panel members, %% only experienced and recognised authorities working for road safety in

58

59

60
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Nepal were invited to participate. While most participants had a remit for national road safety, we
acknowledge that 83/93 (89%) were from organisations based in Kathmandu valley which may have
introduced a bias towards urban and highway crashes in the prioritised research questions. The
results produced by Delphi studies may be considered limited due to the poor quality of the
facilitator’s survey instruments, ' therefore, the tools developed for this study were informed by the
international literature and advice was available from an experienced Delphi expert. Bias can occur if
questions are poorly worded ¥’ therefore our researchers were trained in interviewing skills before
commencing Round 1 and conducted the interview in Nepali. Some critics believe that convergence
of opinion in Delphi studies is conformity. '8 To counter this risk, we synthesised best global road
safety practice as reported in published literature and presented this to participants during the
workshops between Rounds 2 and 3. This meant that participants ranked questions initially
individually and then were allowed to change their minds after the group discussion. Although the
Delphi approach has been reported to be time-intensive, 4! we found that the time taken to
participate in this study did not significantly affect recruitment or retention. . We successfully
retained participants, as demonstrated by the fact that 64/93 (69%) participants were retained to
Round 3.

CONCLUSIONS

This study identified research priorities for road safety in Nepal across all of the WHQ's five pillars of
road safety. The most urgent and important research questions related to: improving the governance
of road safety through greater accountability, improving road design across different topographies,
establishing the contribution of poor vehicle fitness to crash occurrence, strengthening the driver
licensing system, improving the safety of passengers on public buses, and understanding the barriers
to the provision of effective post-crash care. These findings can guide researchers when designing
future studies. In addition, the study provided opportunities for participants to meet stakeholders
outside their sector and discuss the challenges identified. Future research has the potential to lead to
evidence-informed policy development and implementation, and improve practices relating to road
construction and management, vehicle standards, and post-crash care, making the roads safer for all

road users in Nepal.
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Figure 1. Flowchart of the Delphi process

Figure 2. Study participants retained in subsequent Delphi rounds, by pillar
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Initial contact with potential participants (133)
(Potential participants: Pillar 1= 26; Pillar 2= 25; Pillar 3= 28; Pillar 4= 24; Pillar 5= 30)

|

Round 1; Total interviews conducted = 95%*
(*2 Participants participatedin 2 pillars)
(Interviews: Pillar 1 = 21; Pillar 2 = 18; Pillar 3 = 17; Pillar 4 = 20; Pillar 5= 19)

}

' )
Research questions analysed by researchers (n=1,019); similar questions were grouped

together and a reduced list of 141 research questions produced for round 2
(Questions: Pillar 1 = 25; Pillar 2 = 30; Pillar 3 = 30; Pillar 4 = 30; Pillar 5 = 26)

|

4 N

Round 2; Reduced list of questions sent for ranking via Qualtrics
A total of 76 (80%) participants returned ranking survey
(Participants: Pillar 1 = 13; Pillar 2= 17; Pillar 3 = 14; Pillar 4 = 18; Pillar 5 = 14)

!

-

Results analysed for agreement; questions not ranked as ‘important* or ‘very important’
by at least 70% of participants were removed*
(*2 Participants participated more than 1 pillars)
Total of 91 questions identified for Round 3
(Questions: Pillar 1 = 17; Pillar 2 = 19; Pillar 3 = 20; Pillar 4 = 20; Pillar 5 = 15) y,
' N
Results of Round 2 shared among study participants at online workshops. Total of 40
participants attended.
(Workshop attendees: Pillar 1 = 5; Pillar 2= 8; Pillar 3 = 8; Pillar 4 = 11; Pillar 5= 8)

- 1 J
4 ™
Round 3; Prioritised list of questions sent for ranking via Qualtrics.

A total of 64 (67%) participants returned ranking survey
(Participants: Pillar 1 = 10; Pillar 2 = 15; Pillar 3 = 12; Pillar 4 = 14; Pillar 5=13)

A l, _/
e a
Most important research questions identified for each of the five pillars.

Total of 30 questions prioritised:

(Questions: Pillar 1 =5; Pillar 2 = 5; Pillar 3 = 7; Pillar 4 = 6; Pillar 5=7)

N\ /

Figure 1. Flow chart of the Delphi process
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Figure 2. Study participants retained in subsequent Delphi rounds, by pillar.
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Interview guide

Road Safety Research Prioritisation study

Pillar 1: Road safety management

(To be read to each participant for this pillar) This pillar focuses on strengthening multi-
agency capacity for road safety. It includes activities such as putting into practice major UN
road safety conventions, establishing a multi-sectoral national agency to lead road safety
activities, developing a national road safety strategy and setting realistic and long-term
targets for related activities with sufficient funding for implementation. It also calls for the
development of data systems to effectively monitor and evaluate activities.

Questions and prompts

What is your job title and what is the focus of your responsibilities for this position?
How long have you been in this role?
o Prompt: How these responsibilities are determined?
From the description of Pillar 1, what is the status of activities for this pillar in Nepal?
From your experience, what is going well?
o Prompt: Why do you think it is going well?
From you experience what has not yet happened or is not working well?
o Prompt: Why do you think it is not working well?
What challenges are you facing to achieve your desired objectives for road safety?
o Prompts:
= challenges regarding to have a lead agency?
= challenges regarding national strategy?
= challenges regarding data generation?
= challenges regarding monitoring and evaluation?
What information or evidence do you think would help you achieve these objectives?
Can you think of any gaps in the research available to you, related to these activities
in pillar 1?
Would you like to add anything which we have not covered during this conversation?

At the end of the interview

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020

Explain that this is the end of the interview.

Thank the participant for their time.

Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified, and they will be invited to tell us which
ones they think are the most important.

Ask if they have any questions before you go.
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Pillar 2. Safer roads and mobility
(To be read to each participant for this pillar) This pillar highlights the need to improve the
safety of road networks and infrastructure for the benefit of all road users, including the
pedestrians, bicyclists and motorcyclists. Activities include considering safety during the
planning, design, construction and operation of roads; making sure that roads are regularly
assessed for safety; and encouraging the relevant authorities to consider all forms of
transport and types of safe infrastructure when they respond to the mobility needs of road
users.

Suggested guestions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 2, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what has not yet happened or is not working well?
o Prompt: Why do you think it is not working well?
e What challenges you are facing to achieve your desired objectives for road safety?
o Prompts
= challenges to promote road safety ownership and accountability?
= challenges promoting (addressing) the needs of all road users?
= challenges relating to designing, building or maintaining roads?
e What information or evidence do you think would help you achieve these objectives?
e Can you think of any gaps in the research available to you, related to these activities?
e Would you like to add anything which we have not covered during this conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 3. Safer vehicles
(To be read to each participant for this pillar) Poor vehicle standards contribute to a
significant number of crashes and casualties. This pillar encourages use of best practice
vehicle safety standards and technology to promote safety. Activities may include
implementing new car assessment programmes (such as NCAP safety ratings) and vehicle
safety checks on existing vehicles to ensure they are equipped with minimum safety features,
such as seat-belts to minimise the impact of crashes to occupants, and working lights and
brakes.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?

Nep Trans_1 July_2020_Topic guide_v1_04/05/2020 2
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e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 3, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what has not happened or is not working well?
o Prompts
=  Why do you think it is not working well?
= What are your views on the New Car Assessment Programme
(NCAP)?
= do we have good vehicle-related laws that could promote the import of
safer vehicles or the maintenance of existing vehicles?
e What challenges you are facing to achieve desired objectives for road safety?
= challenges to harmonise international motor vehicle safety regulations
with national laws?
= research about safety technologies designed to reduce risk to
vulnerable road users.
e What information or evidence do you think would help you achieve these objectives?
e Can you think of any gaps in the research available to you, related to these activities?
e Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 4. Safer road users
(To be read to each participant for this pillar) Pillar 4 focuses on developing comprehensive
programmes to improve the behaviour of all road users. Activities include the adoption of
model road safety legislation and sustained or increased enforcement or road safety laws
and standards. These efforts are combined with public awareness and education to increase
uptake of behaviours that keep people safe (e.g. seat-belt and helmet wearing) and to reduce
behaviours that cause harm (e.g. speeding, taking alcohol or drugs when driving) and other
risks. It also calls for activities to reduce work-related road traffic injuries and promoted the
establishment of graduated driver licensing programmes for novice drivers.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 4, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
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o Prompt: Why do you think it is going well?
e From you experience what has not happened or is not working well?
o Prompt: Why do you think it is not working well?
e What challenges you are facing to achieve desired objectives for road safety?
o Prompts
= what is the status of law enforcement?
= what could be done to strengthen road safety law enforcement?
= How good is the uptake of safe driver / passenger behaviours (e.g.
seatbelt / helmet use)?
= What role do driving licences play in road safety?
= Are there any gaps in what we know about road user behaviours and
how to change them?
= what about gaps in legislation or how it is enforced relating to road
users behaviour?
e What new information or evidence do you think would help you to improve the
uptake of safe road user behaviours?
e Can you think of any gaps in the research available to you, related to these activities
in Pillar 4?
e Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

e Explain that this is the end of the interview.

e Thank the participant for their time.

e Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

e Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

e Ask if they have any questions before you go.

Pillar 5. Post-crash response
(To be read to each participant for this pillar) Pillar 5 addresses the need to improve the
response to post-crash emergencies and the ability of health and other systems to provide
appropriate emergency treatment and long-term rehabilitation for crash victims. The
development and improvement of pre-hospital care systems, hospital trauma care systems,
and rehabilitation along with long-term medical support to victims and a single emergency
response number, are the main elements of post-impact care.

Suggested questions and prompts
e What is your job title and what is the focus of your responsibilities for this position?
e How long have you been in this role?
o Prompt: How these responsibilities are determined?
e From the description of Pillar 5, what is the status of activities for this pillar in Nepal?
e From your experience, what is going well?
o Prompt: Why do you think it is going well?
e From you experience what is left behind or not working well?
o Prompt: Why do you think it is not working well?
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What challenges you are facing to achieve desired objectives for road safety?
o Prompts
= why there is no single nationwide telephone number for emergency
services i.e. ambulances?

= How do you see the performance of hospital trauma services in Nepal?
What new information or evidence do you think would help improve the provision of
good post-crash response and care in Nepal?
Can you think of any gaps in the research or information available to you in regard to
the recommendations in Pillar 5?
Would you like to add something else which we have not covered during this
conversation?

At the end of the interview

Explain that this is the end of the interview.

Thank the participant for their time.

Explain that the information they have given will be used to create a list of possible
research ideas to improve road safety in Nepal.

Explain that they will be invited to the next stage of the study where they will hear all
of the research questions we have identified and they will be invited to tell us which
ones they think are the most important.

Ask if they have any questions before you go.

Below is the Nepali translation of the Guide.
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1l

West of Nepﬂl |H]UF!|"
England Research Centre

TUTCTH TS RETHT AT SFTE=A TRHGHdeE ufgaH T g

T %, P JR&T AT

(To be read to each participant for this pillar)

TS YI&TH! Al T SR TS b Y& AR Ig-HRINTA &HT o IbRUMH] hivsd B |
Y W] ST GSH GR&THT AT TG P Teiieears SN T, 98&
& MfafafiigEs! Agd T §g-uala APy Fors! wIeH 7, APy Te6 JRa
o fde™ T Y IR Tafafieeer srafaamel @fft gurfard ¥ dberde
ATEE D! FURY THIwT WY e wrfager i T IGAG! gAY T

FAGAIGE UG- I WA SUdd PAGAIGE D] YHGHR] T0H 3T I

TS THb! AT duie JoTelia! fawme! Al Ui SMgH 163 |

Questions and prompts

WWWWWIWQ@WEQ?%%@?
quTS I UGHT Hid
o W wwaﬁ%ﬁﬁwﬁﬁ%ww?
TR ¢ HI JUIFETE qUTS B OaRAT AUTHT I W™ ST TRUDT
PYTDHAIGID] AT BN @ ? .
JUTEH! SHTEIE T TR SRITAPT B B HATHATIEE AT 3
B ?
o UW: qURSH! faaRHT fob T I g3 ?
JUTEDT STHTHT T TR SIAhT H1 BIHEE U HIRGPT &+ a1 AHR™T
T HihTep! B 2
o Hmﬁﬁﬁw%ﬁm@wﬁm%ﬁ?
gﬂ?&rﬁﬁaﬁ U IERTEE UI T dUIRdl & Sl gk g AT T
9 ?
. Wﬁ?ﬁ@ﬁaﬂﬁwmﬁmﬁamﬁﬁm?
- MY oA FRS T gAfdeE?
= TP IAIG (Data generation) ‘H*d"taﬁ EJ,"IIIdGQ‘W
= 3FTHA R gedichd TRl gHlfag?
HEIT THPRI a1 TUEE (Evidence) IUTH H[SUHT HU dURATS Ul JLIGE
T T+ Hed QR oIl ars ?
& qUTS TR { HT It fafafRigeeT TfRId Sa=A $- HHI a1 3<Re®
(Research Gaps) R IR dal Id13- qaJg< ?

BTH T PRIGTID] HHAT dhig P Fb! U3 YT HUAT YYRIN?
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1
2
3
4 At the end of the interview
: o BT SfTaldie! sraH gl
7 o TURH! FEUIRIAD! AT Y=g
8 o AU GTHTS! TSR AUTaH TS JR&TD! U YR w13 Tr1ida
o TTHHD! 1 Gt &3 Hed T3 |
Tt o BTH UISATS TN HTTTH! Gl aRUTD! IR U T8 THe! ST gTH
12 JRAAEEdE Ufgd TRHT Jd STIRTT YN Udd M| I auqe
e el TEayul B R qurSe wfiforar fomet |
15 o SHIHAT dURS! Big U B 62
1
7
1o TR . PRI TSP I fafrerdn
20 (To be read to each participant for this pillar)
. T TS I Ueadrl, TRehd Idd, AledIsehd I Tid 99 86 YaHdie]
23 BIEEID] AT MAIH I b Ao U9 JaiyR JURATS oS fars | a9
24 AATADT HATHATIEH] TSH D! Ao, AT TUT GaTaehT TRUGEH 5 TSHh
> RS HTTHT IRGT U: TShah! JReMeh! Fafiig geuies MRAD YR gRf&ad T; X
27 TG YGRS TSP TANTH D] TARIAd! (mobility) STaRgedTaTs TRe el
28 T fH R I UeRe®! ararrd auT YafuRers YR O Tieime 74 oIl fshaTdh g
30 T |
31
32 Suggested questions and prompts
" e TURE $ UGH HRRA §j§rs9 3 dulé’or?l e foTaRies & & g7
35 . CIHI%W‘JCU-II Hid
36 o W wwaﬁﬁﬁaﬁwﬁﬁuﬁm%@m
;73 o TR P! JUHEIC qUTS D! ATRAT TUTAHT T TR S=aITd TRUPT
39 FATDHATUGT D] TR B S ? .
40 o TUSH! SIHTATC T WP HARITAD] H H HATHATIG LRI 3T
ph SfeRe®T B ?
43 o UW: qURSH! faamRHT fort Ot I 2w 2
a4 o TUSH! SITHIH T T S<RIAD] P HIHEE AGRT HEIGHT & aT AT
o T AfbuD! B9 7
47 o U qUE®! [qarH o ot Fasm g IHRIT T+ Afhud! & ?
48 o TSH YRETH! AN U ILTTET U T quTs el & Bl TG AT TS, 5150
49 ?
o - TSP QRe&fH WG I JTReTId Yadama=i g
52 » 9 TSF TANTHARE D! HaRaHdIdls TEIY- THaR gk ge?
53 - Y& feogq, fufor ar g we=h gifdes?
o o B AFBR a1 THGE (Evidence) ISR HSIGTHT HT qUR TS A ILWeE
56 TS T HEd Qe SRl oie ?
7 o & AU T  FT T ARG TR SFIIRTTHT H HH! aT 3<Ree
2 (Gaps) AR IR dhal I3 S ?
60
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BTH I PRIGTHID] HHAT dhig P Fb! U3 YT HUAT YYRIN?

At the end of the interview

STHY Srafdien! sfHT gt

qUTS ! TG HIRIATR! T Y=aaTG

quTsd fEHTDT TFBRIT AUTTHT T8 JR&TH! RUFTHT YUR a3+ JedTfad
SR AT G T8 AEd T3 |

T JURATS I SHSIAD] G TRUID! IR Ul T a1 ST gl
RATAIGEHTC URD TR qa ST UYET Udd D1 X AqHE H
FH<T HedUl & YR qUTs! Ufdishar feme! |
SffaaHT JURD! Hie Uy S o2

Y 3 YRIEE ag-ew

(To be read to each part|C|pant for th|s p|IIar)

HHYT HIUQUS HUD] OIIG"IEN“G dcﬂ@l-—llq I JEh guc~1| X Gdl'é'dl ‘NI%QE;ObI
5| T P JR&M U T 39 3, 16 YRMPT HTHEE X UAfD! TarT
T T TG | T SaRATdah] ATl 714l HR®! YRET Gedidh HridhH
(NCAP TR&T e Bl HR-aa- T, faed JaRT AeTeedT JAad gRET

ﬁiﬁww&ﬁ%ﬁwm&nmw

T, SR g URaT SHfad™l

%mumwﬁwaﬁmvwwW%mwguﬁgﬁ%
|

Suggested questions and prompts

e TUR $ USH PRRA §IO R AUIRH! J&7 fanies & & g1
quTs a9 Ul $fd 159 ?
o UW: T UGHT AT forHar! eer FYRTT HusdT g6 ?
TR 3 B qUASIC dUTS B [GARAT TATAHT T W SR TRTHT
PUH UG D] AR BN B ? _
IYTITE T T SAATAD] H P PATDHAIEE JIHRT 3T
Sfexg®I B ?
o UW: qURSH! faaRHT fob T I g3 ?
TARD! SIHITHT T TR SHARITIDT P HIHER AT HEIGPT &+ aT JHRIT
T b Te! o ?
«  JUISD! fIARHAT b f pUrBAE AW T HfbuB! 37 7
= NCAP JR&T AR (31T 701 HRD| Y& G- HRIHH)
TR UK D! & (IR B2
= P SR AR A1eH Tra=ht I HHHEE B od gl JRfed
TEIEE®! AT Sei3- a1 [AgHM JaR! MY YUR a1 FHd T_I
foams IREET U ded Tea?

TSP GRETH! A SO ILTEE UT T duIsdl & Hdl g e AT 1

R .
. SFCRITYY HIeR aTg YR&M HaHgsHT qreedl

TGIDT FANIES?
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»  SIfHHT IBHT TSH TINHAGE DT SIRGH HH TH (ol RIS
IRET UfARETdh! TR SRS gfdgse
o FHETHBRI 91 TWEE (Evidence) U HZATHB! HU JUE TS At I 8™
T T+ Hed QR oIl ars ?
o & AU TR 3 FHI A AR TR SFIRTTH $+ HH! a1 Rew
(Gaps) IR IR dhal I3 S ?

o T T PRGB! HHAT big PRI Ged! U3 HT HUAT YYGINI?

At the end of the interview

o B Sraidich g gt

o USRI THIRIAIG! AT Y=gdTq

o U fATHID] SBRIS UTeHHT HS YR&MD! FRUTTHT FUR w13 FwTiad
3D N ell SIS HEd THD |

. Eﬁﬁq@ﬁw&mﬂmﬁwqﬁﬂué Jfé%q wHH|6§
S{-dRdldlg=dlc ql%am WQW W o N gYH ﬁ
JIH<T HEayUl © YR qUEe! Ufdfehan fome |

o SHIHET dUR ! Big Uy B {62

Y ¥ GRferd Is& WRwdaise
(To be read to each part|C|pant for this pillar)
T ¥ I ISH L«IHI‘IOPCIISQ“OI')I AER YYUR T IS obluobHsea IdOhN-IHI oblrgd EL
Y ST IR Sdh JRET BT X ATUGUS A3 I faddh! AR a1 9gal
HHAT TIAHT RIS A8 TH0 841 Tl YaeHdl SHd-T I Higedns
PRI IR IUTTEE oR: Hle ST I gAHT TS ST Uded T4 X dig TIfadT are
TATS, YT a1 Argamuerd Ta TR TSt Iams- X X 39 SIRIAYUf TagRAT HHT
13- AR e G HamaUeE i+ THIO B | T TR ST Jrafad
(URIFT) TSP GUCAGE HH T MAfIUGE D] AN SEMH TG I HRER AP
AU (ATSH-Y) foluahT =T ATcidhgsdh! il S-lged] JaR! dleidh SHTHfAu
(@Y T8 HHYT TRIFAA T (graduated driver licensing) FTIHHEE TS gl fam
3GH TP T |

Suggested questions and prompts
. dul':‘: -1 el BRI §j§rs9 3 dulé’or?l e ForHaRIgs & & g7
o TUE T UGH Hid
o W wwaﬁﬁﬁaﬁwﬁﬁa&mwwv
o TN ¥ DI guiHETC qUTS P FaTRHAT AUTTHT TF W™ 3FaRITd TTRUS]
PUH UG D] AR BN D ? .
o TUR®DI THATTC T W SRIAD] H H HATHATIGE LRI 3
392
o T qUEH! fauRHAT fobeT 1 I §ed ?
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o TURH! STHTHT T TR SRIAD] P BHTHEE JHRT HIRGHT & a1 IHRIT
T HihTe! o ?
o TUISe! f=RHT fob il HUTh UG LRI T+ AlbUeh] 7 2
o TSP YRETH! AN O ILRTEE U T+ dUISdl & Bl g8 FIHHT TTe;

gIE®?
» PP UG I HEagS! R Hwl 82
» TSH YR HFHB! TS e U & T Hh-s?
»  REd TS / A TAERD! SIS T g0 Bl B (IETeRUD]
i Tiedee / gy TART, ATU9.)
= S YR&M! oM <Teieh SATAMU (ST &b HHPT Wed?
»  TS&H TNTHAIDT AeRIT TERId Foi HHHHGRIGE gTHIATS UTal
B ? foars Hadt uiads T 9fes 2
= S Y& G BT TTaUTTHT & BT BHI BHGR] B ? faTep!
TS HIR] Tedh TANTh g AIERUT S SUDIS ?
o T TG THBRI a1 0 IUAH HE[AT TSH TN d g QRI&d AIER
S[AeTrIeNs YUR T Hed GHS?
o & AU W ¥ BT Al MATAAGEET THIRIT STIRIH G HHI a7 SREE
(Gaps) IR AR dhal I3 JHGS ?
o BT Y PRIGHID! HHAT big PRI Ged! U3 HT HUAT YYI?

At the end of the interview

o BT Srafdiert srmm gt

o TqUISH! FEHIRIATD! AR 4=dTg

o TURD fCIHTSH! THGRIA AUTTHT Tedh YRETH! RUFHT YR s Jeiifad
SRS AT JT S Hed T3 |

o T TURATR T HLTAD] AT TRUID! AR U T TSI ST gTHT
JRAAEEdE Ufgd TRHT Jd TR YN Udd TMo! I auqe F
FSH=<T Hedqul ©§ H-R quTseh! ufdfshar fomet |

o ST qUISH! Big Uy B fob?

T 4, gHeATIYTAD! VBN

(To be read to each participant for this pillar)

W 4 & gl ufSd! HRO-IBIAT Hafham uRS! 1Y gdeArd! agdans
I SHRS! SUAR HdT TaH SrddbIe TARITGHAT ¥ fg W X 3 Yot
&I GURD! HTTIHATATS T TGS | TTSddls ST aol] 3T 7T U4 WER
YU, SRYdTe ST WIeR Yo, Yifsdars gaeiiu-renT amd iedered= fifore weraan
JUTTCHtoh! fIhT TaH GUR X SHRGIIT SITRITHT TgaRT i TN TTRA U3¢ TR ®! fadh™

R GURPT HATHATIGE gucHl UYTdDh] WeRH TH 4ale® g1 |

Suggested questions and prompts

o TUR P UcH PR §18-0 R dUIs®! G- [SHaRIgS & & §17
o TqUS 99 UeH Hfd THICIE G180 ?
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o UW: T UGHT AIitT Fordarnt sert FeRuT Yt g6 ?
o T QDI JUMEIC qUTS B! [AARHAT UTTH T TR A TRUD]
PUH UG D] AR BN B ? .
o TUR®DI THITTC T W SRIAHT H H HATHATIGE LRI 3
Sfexgdl & ?
o UW: qURSH! faaRHT fooT O I 2w 2
o TURH! SFTHTHT T T SRIAD] P HTHEE LT HIRGHT & a1 IHRIT
T iU B ?
o dqUTSH! faaRAT foh ot FATHATIGE THT T AfbUd! & ?
. g{l}aﬁwﬁ 3R IERTEE UT T quIsdl o Hdl g e AT T
7
= o SRRt A STIIfe JaT SR W= YaTedh! arll T3c Sfadia
TR & ?
= TqUIE AUTART SRUATAD] THT TaTEedls Bl o180 ?
o T TG THBRI a1 0 IUAH HE[AT TS&H TN d g JRI&d TIER
S[AeTrIes YUR T Hed GHs?
o & qUR W Y HT A AT TR SIRIFH A HHI a7 SREE
(Gaps) IR AR dhal I3 JHGS ?
o BT Y PRIGHID! HHAT big PRI Ged! U3 HT HUAT YYI?

At the end of the interview

o B Sratdich =g gt

o TUSH! GEUIRIATD! AM Y=udTe

o TURD fCIHTSH! THGRIT TUTTHT TSd YRETH! RUFHT YR s Jeifad
SR AT ol T8 JEd T3 |

o BT JURHTS I 3(eqTeh! G IRUMh! 11T UT T Tl ST gTHT
AR gEaIe Ufga TR&T Ud SR UYeT Td 8! I I9Hed $
JIH=<T Hedqul & YR qUTse! ufafshar feme! |

o ST qUSH! Big Uy B fov?
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CREDES checklist adapted from Saskia et al 2017. Guidance on Conducting and REporting DElphi Studies

(CREDES) in palliative care: Recommendations based on a methodological systematic review. Palliative

Medicine. available from https://journals.sagepub.com/doi/10.1177/0269216317690685

Box 3. Recommendations for the Conducting and REporting of DElphi Studies (CREDES).

Z.

4.

6.

7.

8.

Rationale for the choice of the Delphi technique
Justification. The choice of the Delphi technique as a method of systematically collating expert consultation and building

consensus needs to be well justified. When selecting the method to answer a particular research question, it is important to
keep in mind its constructivist nature

Planning and design

Planning and process. The Delphi technique is a flexible method and can be adjusted to the respective research aims and
purposes. Any modifications should be justified by a rationale and be applied systematically and rigorously

Definition of consensus. Unless not reasonable due to the explorative nature of the study, an a priori criterion for consensus
should be defined. This includes a clear and transparent guide for action on (a) how to proceed with certain items or topics in
the next survey round, (b) the required threshold to terminate the Delphi process and (c) procedures to be followed when
consensus is (not) reached after one or more iterations

Study conduct

Informational input. All material provided to the expert panel at the outset of the project and throughout the Delphi process
should be carefully reviewed and piloted in advance in order to examine the effect on experts’ judgements and to prevent bias
Prevention of bias. Researchers need to take measures to avoid directly or indirectly influencing the experts’ judgements. If
one or more members of the research team have a conflict of interest, entrusting an independent researcher with the main
coordination of the Delphi study is advisable

Interpretation and processing of results. Consensus does not necessarily imply the ‘correct’ answer or judgement; (non)consensus
and stable disagreement provide informative insights and highlight differences in perspectives concerning the topic in question
External validation. It is recommended to have the final draft of the resulting guidance on best practice in palliative care
reviewed and approved by an external board or authority before publication and dissemination

Reporting

Purpose and rationale. The purpose of the study should be clearly defined and demonstrate the appropriateness of the use of
the Delphi technique as a method to achieve the research aim. A rationale for the choice of the Delphi technique as the most
suitable method needs to be provided

Expert panel. Criteria for the selection of experts and transparent information on recruitment of the expert panel, socio-
demographic details including information on expertise regarding the topic in question, (non)response and response rates
over the ongoing iterations should be reported

Description of the methods. The methods employed need to be comprehensible; this includes information on preparatory steps
(How was available evidence on the topic in question synthesised?), piloting of material and survey instruments, design of the
survey instrument(s), the number and design of survey rounds, methods of data analysis, processing and synthesis of experts’
responses to inform the subsequent survey round and methodological decisions taken by the research team throughout the
process

Procedure. Flow chart to illustrate the stages of the Delphi process, including a preparatory phase, the actual ‘Delphi rounds’,
interim steps of data processing and analysis, and concluding steps

Definition and attainment of consensus. It needs to be comprehensible to the reader how consensus was achieved throughout
the process, including strategies to deal with non-consensus

Results. Reporting of results for each round separately is highly advisable in order to make the evolving of consensus over
the rounds transparent. This includes figures showing the average group response, changes between rounds, as well as any
modifications of the survey instrument such as deletion, addition or modification of survey items based on previous rounds
Discussion of limitations. Reporting should include a critical reflection of potential limitations and their impact of the resulting
guidance

. Adequacy of conclusions. The conclusions should adequately reflect the outcomes of the Delphi study with a view to the scope

and applicability of the resulting practice guidance

Publication and dissemination. The resulting guidance on good practice in palliative care should be clearly identifiable from the
publication, including recommendations for transfer into practice and implementation. If the publication does not allow for a
detailed presentation of either the resulting practice guidance or the methodological features of the applied Delphi technique,
or both, reference to a more detailed presentation elsewhere should be made (e.g. availability of the full guideline from the
authors or online; publication of a separate paper reporting on methodological details and particularities of the process
(e.g. persistent disagreement and controversy on certain issues)). A dissemination plan should include endorsement of the
guidance by professional associations and health care authorities to facilitate implementation

Item# Description Section/Page # reported in the manuscript

Rationale for the choice of the Delphi technique

1

Justification. Methods, first paragraph, page 4

Planning and design

2

Planning and process METHODS, pages 4-6
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3

Definition of Consensus

Data collection and analysis, page 5, paragraph 2

Study conduct

4

Informational input

Recruitment of participants, page 4

oNOYTULT D WN =

5

Prevention of bias

Strengths and limitations, page 14-15

6

Interpretation and processing

results

Data collection, paragraphs 2-4, pages 5-6

13 7

External validations

Overarching consensus workshop, page 6.

14 Reporting

16 8

Purpose and Rationale

INTRODUCTION, page 3

17 9

Expert panel

Description of participants, Results, pages 6-7 and Table 1

19 10

Description of the methods

METHODS, pages 4-6

11

Procedure

METHODS, pages 4-6 Flow chart, Figure 1, page 19

22 12

Definition and attainment of

consensus

Paragraphs 2 and 3 of Data collection and analysis, pages 5-6 +

overall consensus workshop paragraph, page 6

25 13

Results

Results pages 6-11, Table 3 (page 9-11) and Table 4 (page 11)

27 14

Discussion of limitations

Strengths and limitations, page 14

28 15

Adequacy of conclusions

CONCLUSIONS, page 15

30 16

Publication and dissemination

Not applicable as this is not a Delphi study supporting

guidelines for clinical practice.
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