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ORIGINAL ARTICLE

Expert consensus and perspectives on recovery following road traffic crashes: a
Delphi study

Esther J. Smitsa , Elise M. Ganeb,c,d, Charlotte L. Brakenridgea , Nicole E. Andrewsa,e and Venerina Johnstona

aRECOVER Injury Research Centre, The University of Queensland, Brisbane, Australia; bSchool of Health and Rehabilitation Sciences, The
University of Queensland, Brisbane, Australia; cPhysiotherapy Department, Princess Alexandra Hospital, Brisbane, Australia; dCentre for
Functioning and Health Research, Metro South Health, Brisbane, Australia; eOccupational Therapy Department, The Professor Tess Cramond
Multidisciplinary Pain Centre, The Royal Brisbane and Women’s Hospital, Brisbane, Australia

ABSTRACT
Purpose: To reach expert consensus on a definition for recovery following minor and moderate road traf-
fic crash-related injuries and key factors that influence recovery, and to explore expert perspectives on
risk identification methods.
Materials and methods: A three-round Delphi study was conducted in which 47 experts (insurance rep-
resentatives, health care professionals and researchers) were consulted.
Results: Strong expert agreement (86%) was reached for the definition: “Recovery is multifaceted and
includes return to activities of daily living (ADLs), work and social/leisure activities at pre-injury level or at a
level deemed acceptable by the individual, with minimal ongoing pain and symptoms, considering physical
and mental health and wellbeing”. Agreed key factors that influenced recovery included: resilience; coping
skills; recovery expectations; pre-existing physical and mental health; workplace support; and, collabor-
ation between the injured individual, treating providers and claim handlers. Expert perspectives on risk
identification methods were mixed.
Conclusions: An accepted definition for recovery following minor and moderate road traffic crash-related
injury was established, which could facilitate communication and engagement between different rehabili-
tation stakeholders. Strong consensus was achieved on nine key factors that influenced recovery. Further
research is needed to evaluate whether injured persons agree with this definition and on the utility of
risk identification methods.

� IMPLICATIONS FOR REHABILITATION
� Expert consensus was established for a definition of recovery following minor and moderate road

traffic crash-related injuries and nine key influencing factors.
� An established definition could facilitate communication and engagement between all rehabilitation

stakeholders, which could improve the recovery process of the injured person.
� Rehabilitation professionals need to be familiar with the role of psychosocial factors, such as recovery

expectations, resilience and coping skills, in the recovery process.
� The use of physical and psychological outcome measures at regular intervals could help to identify

risk of poor recovery following minor and moderate road traffic crash-related injuries.
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Introduction

A high percentage (>85%) of road traffic crash (RTC) related inju-
ries are classified as minor or moderate [1,2]. Despite this classifi-
cation, these injuries often lead to chronic problems, such as
persistent pain or concentration issues [3]. Identification of those
who are at higher risk of long-term problems could help to guide
the rehabilitation process, leading to better recovery outcomes
for the injured person. Factors associated with poor recovery out-
comes after minor RTC-related injuries have been studied exten-
sively as shown by a recent systematic review which included 37
studies on this topic [2]. This systematic review highlighted that

the research to date has been highly heterogeneous with regard
to a definition for recovery [2,4], the assessed risk factors, time-
lines, populations and outcome measures [2,5,6]. Consequently,
pooling the results of previous studies to determine which factors
are most important to consider in the rehabilitation process was
not possible [2,5,6].

In general, recovery refers to the process of returning to health
after being injured [7]. Currently, there is no standardized defin-
ition for recovery following RTCs [2,4]. In most developed coun-
tries, people injured in RTCs can claim compensation. Regulatory
authorities often define “recovery” according to the status of the
compensable injury, which may be considered recovered when
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return to work is achieved, when a doctor has determined that
the impact of the injury has stabilised or when a claim is settled
[8,9]. In comparison, previous scientific literature has reported that
indicators of recovery following RTCs include severity of pain,
quality of life, work status, mental health status, and degree of
disability [2,5,6]. Definitions of recovery used in compensation or
research may also differ from those used by health providers and
the injured person themselves. Future research and rehabilitation
practice could be improved with a universal definition of recovery
after RTC-related injury. For example, a definition for recovery
could be used in conjunction with an existing framework, such as
the International Classification of Functioning, Disability, and
Health of the World Health Organization (WHO ICF) [10], to better
guide treatment plans. Additionally, rehabilitation interventions
advance over time with the potential for improved recovery and
therefore definitions of recovery and other concepts may need to
evolve with our understanding. For instance, the pain community
recently performed an expert-lead study and came up with a
revised definition on pain [11].

Unsurprisingly, factors identified as predictors of poor recovery
(e.g., high initial pain intensity and pain catastrophizing) in the lit-
erature differ depending on the chosen recovery outcome
[2,5,6,12]. A better understanding of the most important factors
that influence recovery after RTCs could help to develop and
improve tools or methods to identify those at risk of poor recov-
ery following these injuries. Identifying risk of poor recovery is
important to ensure that appropriate resources are provided to
those most in need. For the whiplash population, a clinical predic-
tion rule is available to predict chronic moderate/severe disability
and full recovery following a whiplash injury [13]. For insurers
with responsibility for approving rehabilitation funding after RTC-
related injuries, it is often a challenge to identify those at greater
risk of poorer outcomes. Therefore, our group has recently devel-
oped an industry-specific screening tool to identify risk of poor
recovery following minor and moderate RTC-related injuries [14].
This brief tool (eight items) was created based on a cohort of RTC
claimants with minor and moderate injuries in Queensland,
Australia, and was able to correctly identify 90% of those at risk
of poor physical and 80% of those at risk of poor mental health
recovery. The tool needs to be validated in an independent
cohort and requires confirmation of acceptability by potential
users. Other more general screening tools are also available, such
as the €Orebro Musculoskeletal Pain Questionnaire (€OMPQ) [15]
and the STarTback [16], but these tools may not be suitable for
the RTC population. Despite the existence of these tools, no stud-
ies to date have investigated clinician need for such screening
tools (or similar resources) to identify risk of poor recovery in
this population.

The lack of consensus regarding what constitutes recovery and
what are the most important factors that influence recovery fol-
lowing minor and moderate injuries sustained in RTCs, highlights
the need to engage experts in a collaborative process to reach
agreement on a definition for recovery and its most influential
factors. In addition, it is important to investigate the need for
screening tools or other resources to identify risk of poor recovery
following RTCs, by asking the potential end-users of such tools.
Thus, this study aims to (1) reach expert consensus on a definition
for recovery following minor and moderate injuries sustained in
RTCs, (2) reach expert consensus on factors that influence recov-
ery, and (3) explore the current use of, need for, and content of
tools, methods, and other resources to help identify individuals at
risk of poor recovery.

Methods

A Delphi study consisting of three rounds was conducted. The
Delphi methodology is a widely adopted method for collecting
and analysing knowledge from a group of experts [17]. The
Delphi surveys were administered electronically using The
University of Queensland (UQ) centrally supported online survey
tool (Checkbox Survey Inc., USA). In each round, experts had the
opportunity to clarify their responses and to give feedback using
open-ended comments. Based on previous studies on this topic
[12,14,18–20], this study was focused on minor and moderate
injury, which include non-life threatening injuries such as soft tis-
sue injury (sprain, strain), whiplash, contusion, closed fractures
and laceration.

Expert panel

Individuals (n¼ 47) with expertise in the field of rehabilitation and
recovery following RTC-related injuries participated in this study.
The expert panel consisted of health care providers (e.g., physio-
therapists, occupational therapists, psychologists, social workers,
and nurses), insurance representatives (e.g., injury managers) and
researchers. Experts were recruited via purposive sampling
through the network of the research team, professional networks
of providers, Compulsory Third Party (CTP) insurance companies,
the Motor Accident Insurance Commission (MAIC – the regulatory
authority responsible for the ongoing management of the CTP
Scheme in Queensland, Australia), and through the scientific lit-
erature. Health care providers were eligible if they had at least
two years’ experience treating individuals injured in RTCs.
Insurance representatives were eligible if they had at least two
years’ experience in managing claims of people injured in RTCs
and if they were employed by a CTP insurer. Insurance represen-
tatives in Australia usually undertake a case management role
and may be known as case (or injury) managers. Their role
includes determining the need and approving funding for appro-
priate rehabilitation services [8,21]. Many insurer representatives
have a background in health. Researchers were included if they
had at least one peer-reviewed journal publication on health out-
comes following minor and moderate RTC-related injuries.

Ethical considerations

Participants provided informed consent electronically before par-
ticipation in the first survey and the study was approved by the
Human Research Ethics Committee of The University of
Queensland, Australia (approval number 2018001380). Participants
were not reimbursed for their participation but they were
informed that participation would give them the opportunity to
influence content and the form of future resources to ensure
these resources are valuable for clinical practice. The voluntary
nature of the study was specified in the information sheet and
consent form and participants were informed that they could
withdraw from the study at any time with no consequence. There
was a small risk related to maintaining confidentiality of partici-
pants, as their names may be identified in the acknowledgement
section of publications. However, participants had the opportunity
to opt out and stay anonymous. Individual participant’s opinions
were not identifiable to other participants or in any publications
or presentations.

Procedure

The first round consisted of the following open-ended questions:
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1. What do you believe constitutes recovery following minor
and moderate injuries (e.g., whiplash, closed arm fracture,
soft tissue laceration) sustained in a road traffic crash?

2. What factors (positive and negative) do you believe most
influence recovery following minor and moderate injuries
sustained in a road traffic crash?

3. In your practice or research, do you currently use tools or
methods (including questionnaires) to identify individuals
who are at risk of poor recovery following minor and moder-
ate injuries sustained in a road traffic crash? If yes, which
tools or methods do you use?

4. What additional resources (e.g., tools/knowledge/skills) do
you think could be useful to assist in identifying individuals
who are at risk of poor recovery following minor and moder-
ate injuries sustained in a road traffic crash?

The data was first de-identified and analysed by the lead
researcher (ES) after which the second reviewer (VJ) analysed anony-
mized data. Answers to questions one and two were summarized
and combined into a list of definitions for recovery and a list of posi-
tive and negative factors. The answers to question three were sum-
marized and described. The answers to question four were classified
as either education/training resources or tool/material resources
(forming two lists of resources). The resources were also grouped
into a list of seven broad strategies. The lists with anonymized data
were reviewed by all members of the research team and the lists
with factors that influence recovery were supplemented, if necessary,
with factors reported in a systematic review [2].

In the second round, the lists were provided to the expert panel,
who were asked to: (i) select the definition they believed best
defines recovery; (ii) rate how influential each factor was on a 5-
point Likert scale (1¼Not at all influential; 2¼ Slightly influential;
3¼ Somewhat influential; 4¼Very influential and 5¼ Extremely
influential); (iii) select a top five of education/training resources; (iv)
select a top five of tool/material resources; and (v) rank the strat-
egies in order of priority. In addition, this round was used to explore
experts’ perspectives on the characteristics of a screening tool to
identify risk of poor recovery. Experts were asked what should be
the maximum number of items (5, 10 or 15) and the maximum dur-
ation (5, 10, 15 or 20min) of a screening tool, who (health profes-
sional, injured person, insurance representative or a combination)
should administer it and what would be the preferred outcome
(level of risk, guidance to treatment or referral to a specialist).

A third round was used to present a refined definition of
recovery, which was created by combining the elements of the
options selected by a majority of the experts in round two. The
experts were asked how much they agreed with this definition on
a 5-point Likert scale (1¼ Strongly disagree; 2¼Disagree;
3¼Neither disagree nor agree; 4¼Agree; 5¼ Strongly agree). If
they disagreed (a rating of 1 or 2) they were asked to briefly
describe the reason. Experts were also presented with our
recently developed industry-specific screening tool [14] and asked
how likely it would be that they would use the tool in their prac-
tice on a 5-point Likert scale (1¼ Extremely unlikely; 2¼Unlikely;
3¼Neutral; 4¼ Likely; 5¼ Extremely likely, with the additional
option: “did not have time to have a look at the tool”). If they
selected a rating of 1 or 2, they were asked to briefly describe
the reason.

Data analysis

Consensus regarding a definition for recovery and factors that
influence recovery was accepted when 70% of the experts agreed.
The definition was accepted when 70% of the experts selected

the same definition in the second round or if at least 70% of the
experts agreed (a rating of 4 or 5) with the definition presented
in the third round. For each factor listed in the second round, the
median rating was calculated. Each factor with a median value of
at least 4.5 was selected if at least 70% of the experts agreed that
the factor was very or extremely influential (rating of 4 or 5) [17].
For the strategies and resources to identify risk of poor recovery,
the importance ratings were explored by calculating the median
scores and the percentage of experts who agreed on either a
high or low importance rating.

Results

Expert panel

The initial invitation to participate was sent to 81 individuals. In
addition, MAIC sent a general invitation email to the managers of
four CTP insurance companies to be distributed to their employ-
ees. A total of 47 experts participated in and completed the first
round, 40 participated in the second round, and 42 experts par-
ticipated in the third round. Of the 40 participants in the second
round, two experts only answered the first question regarding a
definition for recovery and one expert completed half of the sur-
vey. In the third round, one expert (of the 42) completed half of
the survey. All available data, including data from experts that did
not complete the full survey, were analysed. On average, experts
had 17 years (SD ¼ 10) of experience in the field of RTC-related
injury, with 43% of the experts having over 20 years of experi-
ence. Most experts were based in Australia (85%) with a few
based in Europe (9%) and Canada (6%). Different professions
involved in recovery following RTC-related injury were repre-
sented across the three rounds: approximately 26% were insur-
ance representatives, 43% were health professionals and 31%
were researchers. A quarter of the insurance representatives were
also currently practicing as a health professional, and approxi-
mately half of the health professionals were also researchers.
Most of the expert panellist had a physiotherapy (30%; n¼ 14) or
psychology (21%, n¼ 10) background, others were occupational
therapy (15%; n¼ 7), epidemiology (11%; n¼ 5), case/injury man-
agement (11%; n¼ 5), medical (9%; n¼ 9) and nursing (4%; n¼ 2).

Definition of recovery

The responses to Round 1 resulted in nine definitions of recovery
following minor and moderate RTC-related injuries (Table 1). After
Round 2, three definitions combined were selected by 68%
(n¼ 27) of the experts (n¼ 40). These definitions, together with
the free text comments were used to create one modified defin-
ition, which was presented to the experts in Round 3. This defin-
ition was: “Recovery is multifaceted and includes return to activities
of daily living (ADLs), work and social/leisure activities at pre-injury
or at a level deemed acceptable by the individual, with minimal
ongoing pain and symptoms considering physical and mental health
wellbeing.” In this definition, activities of daily living (ADLs) include
both personal activities of daily living (e.g., bathing and dressing)
as well as instrumental activities of daily living (i.e., more complex
tasks, such as shopping and driving). Consensus was reached with
86% of the experts (n¼ 36) agreeing with the definition. All
(n¼ 10; 100%) insurance representatives agreed with the defin-
ition, 95% of the health professionals (n¼ 18), and 62% of the
researchers (n¼ 13). Twenty-three experts provided additional
feedback. The most frequent comment was about the use of the
word “minimal”. It was suggested by some experts that this term
may not need to be included as the magnitude of “minimal” can
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be difficult to define, and some individuals may consider them-
selves recovered even with more than minimal pain.

Factors that influence recovery

Round 1 resulted in one list with 47 factors that positively influ-
ence recovery and another with 60 factors that negatively influ-
ence recovery, which were presented to the experts in Round 2.
Consensus was reached (i.e., 70% of the experts rated the factors
with a 4 or 5, and median value is at least 4.5) for 15 positive fac-
tors and 14 negative factors (see Supplementary file 1). Strong
expert agreement (>90%) was reached for four positive factors
and eight negative factors (see Table 2). For all socio-demo-
graphic and injury-related factors (positive and negative) no con-
sensus was reached.

Resources to identify risk of poor recovery

In Round 1, experts identified many (> 40) additional resources
that they perceived would be useful to assist in identifying indi-
viduals who are at risk of poor recovery. For round 2, the research
team summarised these resources into 16 education/training
resources, 19 tool/material resources (Table 3) and seven general
strategies (Table 4) to assist in identifying risk of poor recovery.
For both the education/training resources and the tool/material
resources, experts were asked to select their top five (see
Table 3). One education/training resource was selected for the
top five by 70% of the experts, this was “Training for clinicians to
become aware of and how to deal with important psychosocial
factors”. The remaining education or training resources

demonstrated only 8-43% agreement among the experts. The
highest rated tool-based resource was “Use of outcome measures
at regular intervals targeting physical and psychological recovery”
which was selected for the top five by 68% of the experts. The
remaining tool/material resources demonstrated 0-59% agreement
among the experts.

The experts ranked the seven general strategies in order of pri-
ority and the results showed that tools to identify risk designed
for use by primary care practitioners received the most “high pri-
ority” ratings, with 49% (n¼ 18) of the experts rating it as high or
very high priority (Table 4). This strategy also received the least
amount of “low priority” ratings, with 8% (n¼ 3) of the experts
rating it as low or very low priority. Tools specific for the RTC
population received the highest amount of “low priority” ratings,
with 43% (n¼ 16) of the experts rating it as low or very low prior-
ity. This strategy was also rated as high or very high priority by
24% of the experts (n¼ 9).

Current tool use and preferences

In the first round, 70% (n¼ 33) of the experts indicated that they
use tools/resources to identify risk of poor recovery. Half (n¼ 6) of
the insurance representatives, 80% (n¼ 16) of the health profes-
sionals and 73% (n¼ 11) of the researchers indicated that they
use tools for risk identification. The most frequently mentioned
tools were the €Orebro Musculoskeletal Pain Questionnaire
(€OMPQ), the Depression Anxiety Stress Scale (DASS) and the Neck
Disability Index (NDI).

Results of the second round showed that most experts
thought a potential new screening tool should have a maximum

Table 2. Expert agreement and median rating for factors that influence recovery following minor and moderate road traffic crash-related injuries.

Categorya Factors that experts believe have an influence on recovery % Expert agreementb Median ratingc

General Health (�) Pre-existing psychosocial problems 97 5.0
Insurance (�) Focus on claim and compensation instead of recovery 97 5.0
Workplace (�) Lack of support in the workplace 97 5.0
Psychosocial (þ) Having positive expectations and beliefs towards recovery 97 5.0
Psychosocial (�) Poor recovery expectations 95 5.0
Psychosocial (�) Negative thoughts 95 5.0
Psychosocial (þ) High resilience 95 5.0
Psychosocial (þ) Effective coping skills 95 5.0
Workplace (þ) Supportive work environment 95 4.5
Psychosocial (�) Low self-efficacy 95 4.5
Psychosocial (�) Catastrophic beliefs 92 5.0
Healthcare (�) Lack of collaborative approach between injured individual, treating providers and claim handlers 92 5.0
aFactors that have negative influence are indicated with (�) and positive influence with (þ).
bPercentage of experts who selected a rating of a 4 (very influential) or 5 (extremely influential).
cMedian rating based on rating of all experts (on a scale from 1 to 5; 1¼Not at all influential; 2¼ Slightly influential; 3¼ Somewhat influential; 4 and 5 see b).

Table 1. Definitions of recovery following minor and moderate injuries following a road traffic crash and how often each definition was selected by the experts.

Definition How often selected (n (%))a

Definition 1 Recovery is multifaceted and includes return to ADLs, work and social/leisure activities with minimal ongoing pain
and symptoms, where both physical and mental health are similar to pre-injury

15 (38%)

Definition 2 Recovery is complex and does not have a uniform meaning for individuals, it is important to establish what
“recovery” means to the individual

7 (18%)

Definition 3 Recovery can be defined as return to pre-injury functional status with the ability and confidence to manage
ongoing pain and symptoms

5 (13%)

Definition 4 Recovery is when the injured individual self-reports they are recovered 4 (10%)
Definition 5 Recovery can be defined as return to pre-injury functional status without ongoing medication or treatment 3 (8%)
Definition 6 Recovery can be defined as return to life roles relevant to the individual with minimal impediment 3 (8%)
Definition 7 Recovery is when the injured individual is satisfied with their current state of being 3 (8%)
Definition 8 Recovery is when the individual is able to return to ADLs, work and social/leisure activities with no or minimal

ongoing pain and symptoms
2 (5%)

Definition 9 Recovery is when the individual is able to return to ADLs, work and social and leisure activities 1 (3%)

ADLs: Activities of Daily Living. an ¼ number of votes; % ¼ percentage of experts selecting the definition; all percentages add up to >100% as some experts
selected multiple definitions.
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of fifteen items and a maximum duration of ten minutes. For the
question about who should administer a screening tool, half of
the experts (n¼ 19; 51%) selected a health professional and 11
experts (30%) selected a combination or all (health professional,
insurance representative and/or the injured person). The preferred
outcome of a screening tool was to provide guidance to treat-
ment (20 experts; 54%) or to identify level of risk (13 experts;
35%). Some experts gave additional feedback regarding this ques-
tion and emphasized that a tool needs to influence treatment

options, but that properties of a tool also depend on when in the
recovery process the tool will be used.

In the third round, half of the experts (n¼ 21; 50%, 6 insurance
representatives, 10 health professionals and 5 researchers)
reported it would be likely or extremely likely (rated 4 or 5) that
they would use our previously published screening tool [14] in
their practice or research. The free text comments showed that
these experts thought the tool was simple, clear and easy to use.
Fourteen experts (33%; 1 insurance representative, 6 health

Table 3. Additional education/training resources and tool/material resources that could help to identify risk of poor recovery following minor and moderate injuries
sustained in a road traffic crash and how often they were selected in the top 5 by the experts.

How often selected for TOP 5

n %

Education / Training resources
Training for clinicians to become aware of and how to deal with important psychosocial factors 26 70%
Educational resources for clinicians dealing with road traffic crash injuries ensuring that the existing clinical framework for

health care delivery is being used optimally
16 43%

Education for health professionals regarding when to refer to other specialisms (e.g., psychologist, multidisciplinary programs) 15 41%
Training to deliver pain and behavioural education embedded in conversations with injured individuals 15 41%
Education for the injured person and family to shift community views and expectations 14 38%
Educational resources for clinicians dealing with road traffic crash injuries ensuring that proper communication channels are

established between primary stakeholders
12 32%

Educational resources for clinicians dealing with road traffic crash injuries to empower healthcare professionals to take the
initiative in maintaining proper communication between primary stakeholders

12 32%

Education in pain management 12 32%
Guidelines for the case manager 11 30%
Information brochures for the injured person 9 24%
Education for the injured person and family about common medical terminology, assessment and treatment methods 9 24%
Training and skills in motivational interviewing 8 22%
Training to become confident with critical conversations 8 22%
An injury or rehabilitation hotline where injured people can call allied health professionals to get hints and tips on recovery 8 22%
Education for community-based private practice clinicians 7 19%
In-person training & training materials around reading human behaviour and communication 3 8%

Tool / Material resources
Use of outcome measures at regular intervals targeting physical and psychological recovery 25 68%
An easy to administer (e.g., checklist with numerical values) and quick tool with a range of personal factors to identify

risk of poor recovery
22 59%

Assessment of beliefs and expectations of pain and recovery 21 57%
Tools to assess risk designed for use by primary care practitioners 20 54%
Standardised early intervention protocols 19 51%
A tool that not only covers main biopsychosocial factors but also specific patients’ needs 18 49%
A fully validated ’gold standard’ tool for evaluation of health outcomes following RTC 14 38%
Tools to predict recovery designed for use by insurance case managers 12 32%
A risk assessment tool designed specifically for clients injured in RTCs 12 32%
Assessment of work ability (e.g., work ability indexþ functional capacity evaluation) 8 22%
A tool to assess procedural justice and social impact 3 8%
Assessment of healthcare experiences 2 5%
A tool to assess cervical mobility 2 5%
Point-of-care diagnostics (bedside tests) 2 5%
Frailty scores 2 5%
Assessment of compensation experience when relevant 1 3%
A psychometric test to identify personality types 1 3%
Tools that measure workplace satisfaction 1 3%
A simple isometric neck strength test 0 0%

Table 4. Strategies to identify risk of poor recovery following minor and moderate injuries sustained in a road traffic crash and percentage of experts who selected
the strategy as high or low priority.

Strategies Median scorea % High priorityb % Low priorityb

Tools to identify risk of poor recovery designed for use by primary care practitioners 5.0 49% 8%
Education / training for the health care professional 4.0 35% 27%
Tools to identify risk of poor outcomes 4.0 27% 30%
Education of the injured person 4.0 27% 30%
Tools to identify risk of poor recovery designed for use by insurance case managers 4.0 22% 35%
Education / training for the case/injury manager 3.0 16% 27%
Tools to identify risk of poor recovery specific for the road traffic crash population 3.0 24% 43%
aStrategies were ranked in order of priority and received a score from 7(highest priority) to 1 (lowest priority).
bHigh priority: scores of 6 and 7; Low priority: scores of 1 and 2.
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professionals; 7 researchers) reported it would be unlikely or
extremely unlikely (rating of 1 or 2), with the main reasons being
that the items of the tool were too general and that the tool
needs validation. In addition, some feedback was provided on
how the tool could be improved by, for example, adding a mod-
erate or unclear risk category and providing treatment directions.
The remaining experts (n¼ 7; 17%; 3 insurance representatives, 2
health professionals, 2 researchers) were “neutral” (rating of 3)
about using the screening tool.

Discussion

Definition of recovery

The first aim of this study was to reach expert consensus on a
definition for recovery following minor and moderate RTC-related
injuries. Strong expert agreement was reached (86%) for the fol-
lowing definition: “Recovery is multifaceted and includes return to
ADLs, work and social/leisure activities at pre-injury level or at a
level deemed acceptable by the individual, with minimal ongoing
pain and symptoms, considering physical and mental health
and wellbeing”.

The accepted definition highlights the multidimensional nature
of recovery and the importance of accepting a new level of func-
tioning where pain and/or symptoms persist. The definition fits
within the model of the International Classification of Functioning,
Disability and Health (ICF) of the World Health Organization
(WHO)[10] as it includes components covering the three key
domains: “body structure and function” (i.e., minimal ongoing pain
and symptoms), and “activity limitations” and “participation” (i.e.,
return to ADLs, work and social/leisure activities at pre-injury level
or at a level deemed acceptable by the individual). However, when
looking at the relevant legislation where this research was con-
ducted, the term “recovery” is not used in the context of health
[22], only in the legal context of cost recovery. The guidelines for
CTP rehabilitation providers in Queensland, Australia, only
describe the process of rehabilitation and do not recommend any
recovery-related outcomes [8]. The latter could be related to legal
and societal expectations of CTP insurers to manage a claim.
Complete “recovery” is not always possible and sometimes
unachievable; and the pursuit of recovery could result in a signifi-
cant financial impact on the insurance scheme. This may explain
why a term like “recovery” is avoided in the context of injury, and
language like “to restore/optimise, as far as reasonably possible,
physical or mental functions and the quality of life” is used to
guide the rehabilitation process. This language is in line with the
general description of rehabilitation, i.e., “the process of making
someone fit for work or to lead an ordinary life again” [7]. Our
definition does include the possibility of change, i.e., “at a level
deemed acceptable by the individual”, from a client perspective,
which may not be appropriate for insurer guidelines. Despite the
differences in language used by the various stakeholders and
their guidelines, having an established definition of recovery
could make communication and engagement between different
stakeholders easier and improve the rehabilitation process for the
injured person.

Interestingly, all insurance representatives and almost all health
professionals agreed with our definition, whereas only 62% of the
researchers agreed. This may be due to the differences in require-
ments of doing research and providing treatment [23]. With the
scientific obligation to collect valid data and produce knowledge
with appropriate rigour, researchers may be more critical about
the contents of the definition and the language used [24,25].
Compared to the scientific literature our definition covers most of

the “recovery” outcome measures that have been used previously,
such as reduced pain [26–32], return to usual activities [33], return
to work [30,33,34], and improved physical and mental health
[35–37]. However, traditionally only one or two outcome meas-
ures are used in research and hence individual researchers may
have a more narrow focus. To align with the perspectives of the
health professional or case manager, future studies may need to
consider the multifaceted nature of recovery which could provide
a more holistic assessment and enhanced understanding of an
individual’s recovery status.

Furthermore, it was interesting to note that a timeframe for
recovery was not included in the final definition. In round 1, only
three of the 47 responses included comments on the timeframe
(e.g., “timely return to function”, “… in a timely manner”,
“… recovery to occur usually between 4-12weeks”). A timeframe
was therefore not included the definitions in round two. It was
not mentioned again in the following rounds by the experts who
participated in the study. The time perspective may have not
been considered by the experts as it varies with type of injury
and might therefore not be suitable for a general definition
of recovery.

Factors that influence recovery

The second aim of the study was to reach expert consensus on
key factors that influence recovery. Because of the heterogeneity
of previous studies investigating predictors of poor recovery [2], it
is still largely unknown on what factors both research and clinical
practice should be focused. The Delphi methodology can be used
to provide a more discrete set of factors that need further exam-
ination [38,39], but has not been used yet to determine the most
important factors that influence recovery following RTC-related
injuries. In the present study, the expert panel first identified
many (>100) potential factors that they perceived influenced
recovery following minor and moderate RTC-related injuries. An
additional round reduced the number of items with strong agree-
ment (� 90%) to four positive and eight negative factors. This
resulted in nine key factors, as two of the negative factors (“poor
recovery expectations” and “negative thoughts”) were the oppos-
ite of a positive factor (“having positive expectations and beliefs
towards recovery”), and the positive and negative workplace fac-
tors were both related to the presence or absence of support in
the workplace. The “workplace support” factor has previously
been reported by insurance case managers in a qualitative study
regarding recovery following RTCs [19], whereas it did not come
up in the systematic review on recovery following minor RTC-
related injury [2]. This literature review was not focused on return
to work and, as such, questions regarding workplace support
were often not included in the studies reported in the review.
Literature regarding workplace injury does consider “workplace
support” to be an important factor for recovery and return to
work [40–42].

A number of factors that came up in our study were similar to
previous research [2,6,19,20,43,44], such as “catastrophic beliefs”,
“poor recovery expectations/negative thoughts”, and factors
related to pre-injury physical and mental health status. The
remaining factors that had strong agreement were: “high resil-
ience”; “effective coping skills”; “low self-efficacy”; “focus on claim
and compensation instead of recovery”; “pre-existing psychosocial
problems”; “lack of collaborative approach between injured indi-
vidual, treating providers and claim handlers”. These factors were
consistent with a previous study that investigated insurance case
manager’s perspective on predicting recovery following RTCs [19].
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Further, results of the current study and previous qualitative stud-
ies with injured individuals emphasize the impact of psychosocial
factors, such as (poor) recovery expectations and negative
thoughts; and factors related to the healthcare system, such as
lack of information and communication between the injured indi-
vidual, healthcare providers and claim handlers [20,43–46].

None of the pain-related, socio-demographic and injury-related
factors were identified by a majority of the experts, although
many of these factors (high levels of post-injury pain, higher age,
female gender, more severe injuries, lower limb injuries) have
been previously reported as important predictors of poor recovery
following RTC-related injuries [2,5,6,12,20]. This could suggest that
the experts only considered modifiable factors even though they
were not specifically asked to do this. However, the invitation to
participate did explain that this study could help to improve the
recovery process, which may have resulted in a focus on modifi-
able factors.

Identifying risk of poor recovery

The third aim of the study was to explore expert perspectives on
tools, methods, and other resources to help identify individuals at
risk of poor recovery. To our knowledge, only one previous study
used a qualitative method to evaluate stakeholder perspectives
on predicting poor recovery following road traffic crashes [19].
This study only involved insurance case managers and was
focused on predictive factors rather than tools or methods to
identify risk of poor recovery [19]. Our study did involve multiple
stakeholders and shows their perspective on risk identification,
which could help to improve resources and resource use in (clin-
ical) practice. Overall, the results regarding risk identification
(Tables 3 and 4) show the diversity of expert perspectives which
highlights the complexity of this topic. The expert panel agreed
that training for clinicians to become aware of and how to deal
with important psychosocial factors was an important resource in
risk identification. However, this resource involves more than just
risk identification and suggests it may be as important for clini-
cians to be trained in ways to adapt their treatment based on risk
scores that are informed by psychosocial needs. Future studies
could therefore focus on linking risk of poor recovery with specific
interventions or treatments. This was also emphasized by the
responses of the experts to the question about the preferred out-
come of a screening tool (guidance to treatment). Previous
research regarding risk identification following injury supports the
recommendation that linking risk scores to treatment or interven-
tion is an important next step [14,47–49]. For whiplash and mus-
culoskeletal pain, evidence based treatment options are available
and include active treatments, such as advice to stay active and
exercises (e.g., neck exercises for whiplash) [50,51]. Risk scores
could be used, for example, to decide the best treatment
option(s) or model of care and to guide the number of sessions.

Our results show that the most important strategy that could
assist in risk identification is “tools to identify risk of poor recovery
designed for use by primary care practitioners”. However, even
though it received the most “high priority” ratings compared to
the other strategies, it was only selected by 49% of the experts.
Ratings within each subgroup of experts were also mixed and did
not show a clear pattern. Differences between experts may reflect
the values of the professions, i.e., researchers intend to produce
general knowledge to benefit the patient population, whereas
health professionals and insurance representatives value helping
the injured individual by identifying and understanding their spe-
cific needs [23]. Moreover, the differences between all experts

emphasize the need for a collaboration between all stakeholders
to produce valuable research outcomes that could be translated
to clinical practice.

Although many additional resources to assist in risk identifica-
tion were suggested, the experts also already use several tools.
The health professionals nominated tools such as the €OMPQ and
the NDI, whereas the insurance representatives mentioned inter-
viewing techniques and observations when speaking with the
injured person. In their practices, the health professionals treat
more than just RTC-related injuries, which may explain the use of
a generic multidimensional tool such as the €OMPQ. In contrast,
the insurance representatives in this study only manage RTC-
related cases and may be using other methods because no spe-
cific validated tool for the RTC-population is currently available.
Recently, Nguyen et al. (2019) were successful in using the €OMPQ-
short form to identify risk of non-recovery following musculoskel-
etal injury sustained in RTCs [52]. In addition, our group has pub-
lished the development of a screening tool based on a cohort of
RTC claimants with minor and moderate injuries [14]. The study
presents a brief (eight items) tool to help injury managers identify
individuals at risk of poor physical and/or mental health recovery.
This Delphi study was partly used to explore the acceptability of
the tool by potential users. Several experts reported that they
liked the tool because it was simple, brief and easy to use.
Nevertheless, one third of all experts reported it would be unlikely
that they would use the tool in their practice or research. Some
experts questioned whether the tool would provide enough infor-
mation and how their treatment decisions should change based
on the result of the tool. The free text comments in this round
provided interesting insights into how the tool could be improved
(e.g., by adding a moderate or unclear risk category) and that it is
important to consider when the tool will be used (e.g., in the
emergency room or later in the recovery process). This will be
taken into account in our future work regarding the tool.

Strengths and limitations

One of the strengths of this study is the use of the Delphi meth-
odology, which is designed to facilitate decision making by trans-
forming expert opinion into group consensus [17]. This
methodology has not been used previously to study recovery fol-
lowing RTC-related injuries and could be advantageous as previ-
ous findings from the literature on this topic were inconclusive
[2,5]. This methodology permits the inclusion of experts from vari-
ous backgrounds and professions, which is essential as different
key stakeholders (e.g., insurance representatives and health pro-
fessionals) are involved in managing and treating RTC-related inju-
ries. However, the Delphi methodology, as applied in our study,
did not allow conversations between experts regarding their
responses, which may have influenced the lack of consensus on
some items. Instead, the methodology did have the advantage of
providing anonymity to the respondents and a controlled feed-
back process, which consists of distributing a well-organized sum-
mary of the previous round to the participants to generate
additional insights. This can reduce the effect of noise and domin-
ant individuals, which could be a concern when using group-
based processes, such as focus groups [17]. Another advantage is
the flexibility of delivering this method. Electronic surveys allowed
the experts to complete it at their own preferred time
and location.

Another strength of the study is the focus on a specific type of
injury, i.e., RTC-related compensable injury, rather than being too
broad. This is specifically important for compensable injury, as the
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type of compensation process and system could have an impact
on recovery [2,45]. In addition, the study was focused on minor
and moderate injuries, as this is an important but under
researched group of RTC-related injuries. Within the Australian
CTP system, the minor and moderate classification is based on
the Abbreviated Injury Scale (AIS) [53] and includes all non-life
threatening injuries. As such, there will be heterogeneity within
this group of injuries, but this grouping has also been used in
previous studies regarding recovery following road traffic crash-
related injury [12,14,18–20] and the experts in this study did not
raise it as a concern. Nevertheless, it should be noted that there
may be differences in the specific factors that influence recovery
based on injury type, such as impaired psychological or cognitive
functioning as a result of brain injury.

A limitation of this study was that individuals injured in RTCs
were not included and they may have a different perspective on
recovery. A separate study was considered necessary for this
group and would consist of modified surveys with less medical
jargon. Previously, qualitative studies regarding experiences of the
injured individual have led to language adjustments in clinical
practice guidelines following RTCs [46] and to a better under-
standing of complexities within the compensation system [45].
For future research, it is important to investigate whether injured
persons agree with the findings of this study. Another limitation
is that most of the participating experts (approximately 85%)
were from Australia and, as such, the findings may be only gener-
alizable to the Australian setting. Furthermore, the different sub-
groups of experts (insurance representatives, health professionals
and researchers) were small, but in line with general sample size
recommendations for a Delphi study [17]. However, results of
each subgroup may not be representative of each stakeholder
population. This makes it difficult to accurately evaluate the differ-
ences between the stakeholder groups, which could be important
given the differences between stakeholder groups reported previ-
ously [54].

Conclusions

This study established consensus for a definition for recovery and
the most important factors that influence recovery. An established
definition could facilitate communication and engagement
between different stakeholders involved in the recovery process.
The study showed that experts have broad knowledge of risk
identification tools and mainly use generic multidimensional tools.
Further research is needed to evaluate whether injured persons
agree with the definition and on the utility of risk identifica-
tion methods.
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