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Abstract 

Objective: Inconsistent reporting of outcomes in clinical trials of treatments for Whiplash Associated 

Disorders (WAD) hinders effective data pooling and conclusions that can be drawn about the 

effectiveness of tested treatments. The aim of this study was to provide recommendations for core 

outcome domains that should be included in clinical trials of WAD.  

Methods: A three-step process was used. 1) A list of potential core outcome domains were identified 

from the published literature; 2) Researchers, health care providers, patients and insurance personnel 

participated and rated the importance of each domain via a three round Delphi survey. A priori criteria 

for consensus were established; 3) Experts comprising researchers, health care providers and a 

consumer representative participated in a multidisciplinary consensus meeting that made final 

decisions on the recommended core outcome domains.   

Results: The literature search identified 63 potential core domains. 223 participants were invited to 

partake in the Delphi surveys with 41.7% completing Round 1, 45.3% Round 2 and 51.4% Round 3.  

Eleven core domains met the criteria for inclusion across the entire sample. After the expert consensus 

meeting, six core domains were recommended: Physical Functioning, Perceived Recovery, Work and 

Social Functioning, Psychological Functioning, Quality of Life and Pain.   

Discussion: A 3-step process was used to recommend core outcome domains for clinical trials in 

WAD. Six core domains were recommended: Physical Functioning, Perceived Recovery, Work and 

Social Functioning, Psychological Functioning, Quality of Life and Pain.  The next step is to 

determine the outcome measurement instruments for each of these domains.  

Keywords: Whiplash, Outcome, Domains, Neck, Pain  
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INTRODUCTION 

Back and neck pain are the leading causes of global disability and this burden is increasing [1]. 

Whiplash Associated Disorders (WAD) as a consequence of a motor vehicle crash (MVC) lead to 

substantial costs related to treatment of physical and mental health as well as lost productivity [2]. 

WAD incurs greater disability than non-traumatic neck pain [3] and likely contributes significantly to 

the global burden of musculoskeletal conditions.   

Many cohort studies and randomised clinical trials have been conducted for WAD and numerous 

and varied outcome measures have been used. This makes effective data pooling difficult and often 

precludes meta-analysis. Authors of recent systematic reviews note the inconsistent use of validated 

outcome measures as a limitation of current research [4,5], with some querying the appropriateness of 

data pooling for this reason [5]. There is a need for the use of validated outcomes in clinical trials of 

WAD such that meaningful conclusions about treatment effectiveness can be made [6,7].  

The development of a core outcome set (COS) would mitigate these issues. A COS represents an 

agreed set of outcomes recommended for inclusion and reporting in all clinical trials for specific 

health conditions [8]. Inclusion of the COS would be mandatory in all clinical trials but additional 

outcomes may also be included as relevant to the nature of the treatment/s being tested [8]. The first 

step in the development of a COS is to agree upon the core outcome domains that should be measured 

[8]. Following this, evaluation of outcome instruments that measure the core domains would be 

undertaken with the final stage being recommendation of the COS [9]. 

The Outcome Measures in Rheumatology (OMERACT) in arthritis [10] was the first initiative in 

the development of a COS for musculoskeletal pain conditions, followed by the Initiative on Methods 

Measurement and Pain Assessment in Clinical Trials (IMMPACT) for pain in general [11,12]. More 

recently COS have also been developed for painful shoulder conditions [13,14] and for low back pain 

[15,16]. The International Classification of Function, Disability and Health (ICF) has also recognized 

the importance of core sets of constructs (ICF codes) that are most relevant to different health 

conditions and created Core Sets for multiple health disorders [17,18]. Considering the significant 
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burden of WAD, its often compensable nature and the available evidence indicating that the condition 

shows unique clinical features compared to non-traumatic neck pain [3] [19], it is unlikely to be 

sufficiently served by generic musculoskeletal or pain COS.  

The aim of this study was to develop a set of core outcome domains recommended for use in all 

clinical trials for WAD. A 3-step process was used: 1) identification of outcome domains via a 

literature survey; 2) a three-round Delphi survey of relevant stakeholders to reach consensus on the 

identified core domains; 3) a multidisciplinary meeting to finalise the domains. This study is the first 

stage in the development of a COS for this condition.  

MATERIALS and METHODS 

The protocol for the development of this COS has been registered in the COMET database and 

published in detail elsewhere [20].   

Scope and definition 

Whiplash Associated Disorders (WAD) were defined as the clinical manifestations (e.g. neck 

pain, headache, dizziness) that arise as a result of an acceleration-deceleration mechanism of energy 

transfer to the neck. It may result from rear-end or side-impact motor vehicle collisions, but can also 

occur during diving or following other types of falls [21]. WAD Grades I-III [21] are the focus of the 

development of the COS. They are intended for use in all clinical trials (of any intervention) in a 

research or clinical setting.  

Procedure 

An International Steering Committee was formed comprising nine researchers in the area of 

WAD from three continents. The day-to-day running of the studies involved in the development of the 

core domains was undertaken by the Queensland, Australia team (MS, AM, KC, JS). These 

researchers undertook the initial review of literature and the conduct of the Delphi surveys. The 

remaining members of the steering committee (LCa, MC, JE, DW, HK) advised on the studies via 
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regular skype meetings and email. The steering committee developed the protocol for the 

development of the COS prior to the commencement of the process [20].  

A 3-step process was used as outlined: 

Step 1 Identification of core domains: The aim of step 1 was to identify domains used in the 

research of WAD, either in measuring outcomes of clinical trials or clinical studies. Four databases 

(Cochrane Library, CINAHL, Pubmed and Embase) were searched for clinical trials, randomised 

controlled trials and systematic reviews relating to WAD from inception until the date of the searches 

(1/11/2017). All references were exported to an endnote library and sorted by the domains included as 

outcome measures. Two of the authors (AM, JS) reviewed the sorted references and discussed any 

points of difference with regard to assigned domains. The search strategy used is outlined in 

Appendix 1, Supplemental Digital Content 1, http://links.lww.com/CJP/A581 . Once identified, the 

listed core domains were then reviewed by the International Steering Committee and additional 

suggested domains were added. The extracted domains were then classified based on the OMERACT 

Filter 2.0 framework which consists of three core areas that cover the impact of health condition 

(„Death‟, „Life Impact‟, and „Resource Use/Economic Impact‟) and which describe 

pathophysiological manifestations [22].  

Step 2 Delphi Surveys: The Delphi method consists of successive surveys that involves a panel of 

participants. This method provides many advantages including anonymity of responses, no direct 

interaction between participants which avoids influential decision making due to overly vocal, senior, 

or domineering individuals, and allowing involvement of geographically distant participants [23]. The 

Human Research Ethic Committee, The University of Queensland, approved of this study 

(#2018000680). 

Participants: Researchers, health care providers, patients and compensation insurance personnel 

were invited to participate in the Delphi survey. One reviewer (AM) identified researcher participants 

through a search on Pubmed, CINAHL and Embase, and additional researchers were then suggested 

by the Steering Committee through convenience sampling. Inclusion criteria for researcher 
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participants were those who had published at least two scientific papers in the area of WAD and 

comprised clinical researchers, methodologists and health economists. Heath care clinician 

participants were from a wide range of disciplines, including physiotherapists, general practitioners, 

chiropractors and psychologists, with experience in management of patients with WAD or in the 

provision of interventions in previous clinical trials for WAD. Insurance personnel participants were 

involved in the management of Compulsory Third Party or workers‟ compensation schemes. Health 

care providers and insurance personnel were identified through convenience sampling. Patient 

participants were those with or who had experienced WAD. They were recruited from various sources 

including: physiotherapy clinics, general medical practices, respondents to advertisements, as well as 

participants involved in previous research studies.  

All participants were contacted by email, provided with the Participant Information sheet, which 

detailed the aims and objectives of the study, and asked for consent to participate. The final list of 

potential stakeholders was managed by the project team, and names in the list remained blinded to all 

participants.  

Delphi procedure: This study comprised a three-round Delphi survey, consisting of open- and 

close-ended questions, used to reach consensus on core outcome domains. The Delphi survey was 

conducted using SurveyMonkey platform and invitations were sent by email. All participants were 

invited to each round of survey, excluding individuals who opted-out of receiving emails from 

SurveyMonkey or explicitly requested to be removed from the study.  

The first round of Delphi survey consisted of all the potential core domains identified in Step 1, 

and three additional open-ended questions: (1) Are there any additional outcome domains you think 

should be included? If Yes, can you nominate them here and briefly outline why they should be 

included? (2) What is the optimal number of domains that should be included in this Core Outcome 

Set for WAD? (3) Are there any outcome domains above, that you think could be combined? If so, 

which ones?  Each domain was accompanied by a brief description to facilitate common 

understanding of the construct (Table 1). Participants were instructed to rate the importance of each 

domain on a Likert Scale from 1 to 9, with 1 to 3 labelled „not important‟, 4 to 6 „important but not 
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critical‟ and 7 to 9 labelled „critical‟. A priori cut-off criteria were established for retaining domains 

into the subsequent rounds, based on COMET recommendations [20,24]. Participants were given two 

weeks to respond before a reminder email was sent. Items rated 7 to 9 by 50% or more participants 

and 1 to 3 by no more than 15% of participants in at least one stakeholder group were retained in 

Round 2. Suggestions from respondents for inclusion of additional domains or combination of 

domains were also included in Round 2, after review by the International Steering Committee.  

In the second round, results of Round 1 were emailed to all participants together with the Round 2 

survey. The overall process was similar to Round 1 and again all participants were given two-weeks 

to respond to the survey. Round 2 also consisted of a single question of rating the importance of each 

domain, with the same Likert scale as in Round 1. Stricter cut-off criteria were implemented for 

Round 2[24], with items rated 7 to 9 by over 70% of respondents and 1 to 3 by less than 15% of 

respondents in at least one stakeholder group retained. The establishment of stricter cut-off criteria 

through the Delphi rounds and providing feedback of results from previous round is recommended in 

order to reduce the likelihood of eliminating outcomes that may have been rated more highly in 

subsequent rounds [24]. 

In the third round, the overall process remained the same, with results from Round 2 and the 

Round 3 survey emailed to participants. Consensus was established that a domain would be taken to 

the final consensus meeting if it received a rating of 7 to 9 by ≥ 70% and 1 to 3 by ≤15% by all four 

stakeholder groups or rated as 7 to 9 by ≥90% of one stakeholder group [25]. 

At the end of each round of the Delphi survey, frequencies for the response options were 

calculated for the whole group and separately for each group of stakeholders to establish whether 

there were discrepancies among the stakeholder groups.  

Step 3 Final Decisions: The results from all rounds of the Delphi survey were presented at a 

consensus meeting. Attendees at this meeting included the International Steering Committee, clinical 

researchers, health care providers, insurance and patient representatives. Discussion was held in order 
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to make final decisions on the core domains. If voting was required then greater than 50% support 

was required for an outcome domain to be included as part of the COS [20].  

RESULTS 

List of potential core domains 

The list of identified potential domains included 35 outcome domains, classified based on 

OMERACT Filter 2.0 recommendation [22], is as follows: 23 under „Life Impact‟, 3 under „Resource 

Use/Economic Impact‟, 1 under „Death‟ and 7 under „Pathophysiological Manifestations‟. The list of 

outcome domains selected and accompanying description used in the Delphi survey is presented in 

Table 1. 

A total of 223 participants consisting of 74 health care providers, 60 clinical researchers, 25 

insurance personnel and 63 patients, were invited to participate in the Delphi survey. Characteristics 

of the participants are outlined in Table 2. Insurer and patient participants were all from Australia. A 

flowchart of response rates for all three Delphi rounds is presented in Fig. 1.  

Round 1 Delphi survey 

The first round ran from May 2 to June 6, 2018. This was longer than proposed (5 weeks vs 3 

weeks) in order to send further reminder emails to meet the proposed response rate of at least 40% 

[20]. Ninety-three (42%) of the 223 invited participants completed the survey. Five participants 

declined participation, and four emails were not delivered (Fig. 1). The response rates of each 

stakeholder group can be seen in Table 3. 

The results of participants‟ rating on the 35 outcome domains are presented in Fig. 2. Two 

domains, „Pain Biomarkers‟ and „Informal Care‟ did not meet the a priori criteria and were excluded 

from Round 2.  Two domains, „Number of deaths‟ and „Health Care Services‟ marginally met the 

criteria for retention but only in one stakeholder group each. These two domains were presented to the 

International Steering Committee for consideration of exclusion from Round 2, with the final 

consensus (100% agreement) being removal of „Number of Deaths‟ and retention of „Health Care 

Services‟. 
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Twenty-one participants nominated additional domains to be included. Fourteen of the nominated 

domains were rejected as they were duplicates, irrelevant or inapplicable as a core outcome set 

domain. The remaining seven domains were presented to the International Steering Committee for 

final decision for inclusion in Round 2, with the final consensus of adding „Perceived Injustice‟, 

„Beliefs/Expectations‟ and „Optimism‟ under the domain „Psychological Functioning‟, „Intimacy‟ 

added under „Quality of Life‟, „Physical Activity‟ added under „Physical Functioning‟, and an 

additional domain of „Time to Recovery’ (Appendix A, Supplemental Digital Content 1, 

http://links.lww.com/CJP/A581).  

Ninety-two participants answered the question on the optimal number of domains and 91 

participants indicated a specific number ranging from 3 to 30. One participant suggested an excessive 

number of 69 domains, which was excluded from consideration. Twenty-three (25%) participants 

suggested „5‟ as the optimal number, and 22 (23.9%) participants suggested „10‟ (Table 4), with the 

majority in favour of a small COS.  

Fifty-five (60.4%) participants indicated generally that some domains should be combined, and 53 

(58.2%) participants identified specific domains that could be combined. These proposed 

combinations and the International Steering Committee decision are depicted in Table 5.  

Twenty-five outcome domains were included in the second round of the Delphi survey. These 

were: Satisfaction with care/Treatment, Physical Functioning, Perceived Recovery, General Health, 

Work Related Factors, Satisfaction with Social Roles and Activities, Fatigue, Autonomy, 

Psychological Functioning, Self-Efficacy, Cognitive Functioning, Sleep, Quality of Life, Pain, Use of 

Pain Medication, Dizziness, Visual Disturbances, Swallowing Difficulties, Sensory Symptoms, Range 

of Motion, Neck Posture, Muscle Function, Proprioception, Health Care Services, and Time to 

Recovery.  

Round 2 Delphi Survey 

Round 2 ran from 18 June to 16 July 2018. The survey was extended by an additional week to 

improve response rates in order to meet the a priori criteria. Two hundred and twenty-two participants 

were emailed the results from Round 1 and invited to participate in the second round. Figure 1 and 

Table 3 depict the participant responses.  
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Eight domains: (1) „General Health‟, (2) „Dizziness‟, (3) „Visual Disturbances‟, (4) „Swallowing 

Difficulties’, (5) „Sensory Symptoms’, (6) „Muscle Function’, (7) „Proprioception‟ and (8) „Health 

Care Services‟, did not meet the a priori criteria for retention and were therefore excluded (Fig 3). 

Round 3 Delphi survey 

Round 3 ran from 17 July to 10 August 2018. Two hundred and twenty one participants were 

emailed the results from Round 2 and invited to participate in the final round. Figure 1 and Table 3 

depict the participant responses. Eleven domains: (1) „Physical Functioning’, (2) „Perceived 

Recovery’, (3) „Work Related Factors’, (4) „Satisfaction with Social Roles and Activities’, (5) 

„Autonomy’, (6) „Psychological Functioning’, (7) „Self-efficacy‟, (8) „Cognitive Functioning’. (9) 

„Sleep’, (10) „Quality of Life’ and (11) „Pain’, met the a priori criteria for retention (Fig. 4).  

Final consensus meeting 

Prior to the meeting, the results of all 3 rounds of the Delphi survey were collated and sent to all 

participants. A 2 day face-to-face consensus meeting was held at the conclusion of the IASP World 

Congress in Boston 2018. There were 19 attendees and for those who were unable to attend in person 

(n=1), the results of discussion and voting were emailed and their support or otherwise was gained 

before the final decisions were made. At the commencement of the meeting, the Delphi results were 

presented.  

Discussions were first held about the number of core domains to be included. There was full 

agreement that the ideal number was approximately five, but the final decision on this would be made 

after discussion and voting on the core domains. The final number of core domains was eventually 

determined as six.  

Discussions were then held around the 11 core domains and the following recommendations were 

voted by a majority of the attending committee,  

(1) 100%  agreement to include „Self-efficacy‟  under the domain of „Psychological Functioning‟  

(2) 100% agreement to include „Autonomy’ under the domain of „Satisfaction with social roles 

and activities‟ 

(3) 100% agreement to merge „Work Related Factors‟ and „Satisfaction with social roles and 

activities‟ into one domain „Work and Social Factors‟ 
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(4) 100% agreement to remove „Cognitive Functioning‟ due to broadness and difficulties in 

measurement of this domain.  

(5) 100% agreement to include „Sleep‟ under the domain of ‟Physical Functioning‟. The 

committee recognised that „Sleep‟ was rated highly by all stakeholder groups (Fig. 4) and 

there was much discussion about whether or not it should be a domain on its own or 

incorporated under a broader domain. After discussion, there was 100% agreement to include 

it under „Physical Functioning‟, but it was acknowledged that sleep is not only a physical 

construct. 

(6) 89% agreement to include „Perceived Recovery‟. There was discussion that this construct may 

be subject to recall bias and influence by current health status [26].   

At the conclusion of the meeting, the domains „Physical Functioning‟, „Perceived Recovery‟, 

„Work and Social Functioning‟, „Psychological Functioning‟, „Quality of Life‟ and „Pain‟ were 

deemed the final set with 100% consensus.  

DISCUSSION 

We undertook a three-step process consistent with recommendations of the COMET initiative [9] 

and with a priori established protocol [20] to develop a set of core outcome domains for use in clinical 

trials for WAD. International, multidisciplinary and multi-stakeholder consensus was achieved. Six 

core domains were recommended for inclusion in all clinical trials of WAD. These were:  „Physical 

Functioning‟, „Perceived Recovery‟, „Work and Social Functioning‟, „Psychological Functioning‟, 

„Quality of Life‟ and „Pain‟.     

Physical Functioning 

A common objective of most interventions is to improve physical functioning. Patients with 

WAD also report this as being important to them [27,28]. This core domain is recommended by 

IMMPACT for chronic pain and by low back pain initiatives [12,15,16]. Physical function is a broad 

domain that can encompass various aspects of a person‟s life including ability to carry out daily 

activities e.g. household tasks, recreational activities or self-care to specific strength, endurance and 

functional capacity.   
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We included „sleep problems‟ under this domain. Sleep problems have not been included in other 

COS including those by IMMPACT or low back pain, but as it was rated very highly by all 

stakeholder groups in our Delphi survey, the consensus meeting participants felt its inclusion was 

necessary. Recent studies show that sleep disruption is an important aspect of various musculoskeletal 

conditions [29]. It would seem to be also important for patients with WAD [30]. After discussion at 

the consensus meeting, the final decision was not to include it as a separate domain. Reasons for this 

decision included that at this stage the research of sleep and its role in WAD is limited and that there 

would be difficulties in measuring this construct to warrant inclusion as a stand-alone domain. It was 

agreed to include it under the domain of Physical Functioning but it was acknowledged that sleep is 

not only a physical construct.  

Perceived Recovery 

The question as to whether or not a patient feels that their condition has improved or deteriorated 

as a result of an intervention is fundamental to both clinical research and practice. However, this 

domain attracted much discussion with respect to limitations such as participant recall bias and that it 

could be strongly influenced by patient‟s current health status [26]. Despite the limitations, the 

concept of clinical relevance to an individual is identified as critical in choice of outcome measures 

[31]. Including measures of perceived global improvement allows the patient to aggregate the effect 

of the intervention on all aspects of their condition, or at least those important to that individual. The 

patient may include pain relief, physical and psychological function, side effects amongst other 

factors into an overall perception of the benefit of the intervention for them [11]. Participant rating of 

global improvement usually involves just a single item question on a Likert scale, allowing for an 

outcome domain that is neither time-consuming nor arduous.   

Work and Social Functioning 

This is a broad domain and encompasses the health condition‟s impact on an individual‟s ability 

to interact with others, ability to build and maintain relationships, engage in their desired community 

social life and work environment, ability to work or return to work, and efficacy during work. This 
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domain was not included as a core domain for non-specific low back pain [15,16], but was 

recommended by IMMPACT as a supplemental domain [12]. The consensus decision of this study 

was informed by the high rating of importance (>85%) by all four stakeholder groups for both 

domains „Work Related Factors‟ and „Satisfaction with social roles and activities‟. This result is 

consistent with findings from qualitative studies of patients with WAD [32]. There was discussion of 

paid and unpaid work roles and how these vary by gender and age. The group acknowledged that 

return to work does not necessarily mean paid work for all people. During discussions, it was noted 

that some available instruments such as health-related quality of life questionnaires include items 

about social functioning and work related factors, potentially supporting a short list of measurement 

instruments required at the next stage of development of the COS.  

Psychological Functioning 

A recent systematic review indicated greater impact of psychological distress in patients with 

WAD compared to spinal cord injury and traumatic brain injury [33]. Various psychological factors 

have been shown to be associated with WAD including posttraumatic stress symptoms[34], pain 

catastrophizing[35], fear of movement[36] and depression[37] amongst others. In our study, the 

description accompanying the domain „Psychological Functioning‟ includes sub-domains fear of 

movement, stress associated with the crash, general stress, anxiety, depression, hyperarousal, 

perceived injustice, beliefs, self-efficacy, and optimism. Researchers could adopt any of these sub-

domains should the clinical trial require specific psychological outcome to be measured, depending on 

the design and nature of the intervention conducted. 

Quality of Life 

This domain includes patients‟ perceptions on their position in life, taking into consideration the 

culture and value systems in which they live, and in relation to their personal values, goals, 

expectations, standards, and concerns [38]. It is a broad-ranging concept incorporating components of 

a patient‟s self-reported physical heath, psychological state, social functioning, interaction with salient 

features of their environment, and level of independence [39]. These components have been found to 
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be of importance from a patient‟s perspective [40]. This core domain has been included in COS for 

low back pain and shoulder disorders [13,14,15,16].  

Pain 

The inclusion of Pain as a core domain is consistent with other outcome recommendations for 

chronic pain in general [12] and for chronic regional pain syndrome [41]. Similar initiatives for low 

back pain were more specific and recommended „pain intensity‟ [15,16]. Managing pain has been 

nominated as being important by patients with WAD [42] and the measurement of pain intensity is 

commonly used in clinical trials [43]. Patients with WAD also commonly report widespread pain, 

pain that changes over time as well as different pain qualities such as burning or throbbing pain [44]. 

It has been argued that it is not pain intensity per se that is important but how much the pain bothers 

or interferes with patients‟ daily lives that is more relevant [45]. These factors may need to be 

considered at the next stage of the COS development – the recommendation of core outcome 

measurement set.   

Other considerations 

There was discussion about the importance of economic analyses in clinical trials for WAD. The 

committee recommended that an economic or cost-effectiveness analysis is a critical component of 

Phase III and IV trials. However, the committee agreed that economic evaluations should not be 

included in Phase I and II trials. 

Discussion was also held around the acute versus chronic stages of WAD and if different outcome 

measures should be recommended based on the time frame post injury. For discussion purposes, the 

IASP definition of chronic pain as persistent or recurrent pain lasting longer than 3 months was used 

[46]. It was agreed that the core domains recommended by the committee are relevant for both acute 

and chronic WAD and that no differentiation between recovery stages was made.  

The management of patients with WAD often occurs in an environment where health and 

compensation systems intersect. Compensation systems vary greatly between jurisdictions, for 

example „no-fault‟ schemes versus „tort-based‟ schemes with evidence indicating that compensation 
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related factors can influence health outcomes [47]. The committee agreed that clinical trials for WAD 

should specify and describe the nature of the compensation and/or health system in which the 

jurisdiction operates.  

This is the first study to identify core outcome domains for use in clinical trials of WAD. 

Strengths include a previously developed and published protocol, methods that follow 

recommendations of COMET and consistent with other initiatives including IMMPACT and 

OMERACT. We included international, multidisciplinary and multi-stakeholder participants in both 

the Delphi surveys and the consensus meeting. There are several limitations to our study. Response 

rates of patients and insurers in each Delphi round was low, which could have led to an under or 

overestimation of the importance of certain domains. However, despite this, the response from these 

stakeholder groups was in-line with the other groups. Furthermore, the primary objective of this study 

was to develop a core set for inclusion for all clinical trials, and not to develop a comprehensive set of 

domains important to all stakeholders.  Additionally, all of our insurer and patient participants were 

from Australia and may not be representative of the views of these stakeholders in other countries. 

Nevertheless, these participant groups were from the three largest states – New South Wales, 

Queensland and Victoria, where different insurance schemes operate.  Queensland and New South 

Wales are tort fault-based systems whereas Victoria operates under a „no-fault‟ system, so we do have 

views from the two main types of compulsory third party schemes. 

Following this study, the next step of the development of COS for clinical trials on WAD is to 

determine the measurement instruments for each of these domains. Selection of outcome 

measurement instruments will be guided by the published methodological guideline [9]. 
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Figure legends 

Fig. 1 Flowchart of response rate for all three Delphi rounds 

Fig 2. Round 1 Delphi survey results on the 35 outcome domains based on each stakeholder group 

Fig 3. Round 2 Delphi survey results on the 25 outcome domains based on each stakeholder group 

Fig 4. Round 3 Delphi survey results 
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Table 1 Domains selected and presented in first round of Delphi survey 

Core areas as per 

OMERACT Filter 

2.0 No. Domains Definitions 

Life Impact 1 Satisfaction with 

care/treatment 

Satisfaction with treatment provided and care 

received 

2 Physical Functioning Ability to carry out daily physical activities 

3 Perceived recovery How well the injured person feels they have 

recovered 

4 General Health Overall self-rated general health 

5 Work related Impact on injured person’s ability to work or 

return to work 

6 Satisfaction with social 

roles and activities 

Ability to interact with people in a social context, 

to engage fully in desired social activities or 

social life 

7 Fatigue Fatigue, feelings of tiredness, exhaustion, lack of 

energy 

8 Autonomy Not allowing whiplash symptoms to dictate life 

plans and engagement 

9 Psychological functioning Fear of movement, stress associated with the 

crash, general stress, anxiety, depression, 

hyperarousal symptoms 

10 Self-efficacy Confidence in your ability to manage pain and 

whiplash symptoms 

11 Cognitive functioning Injured person’s levels of concentration, 

memory, focus on tasks, though processes 

12 Sleep Sleep related impact e.g. difficulty falling or 

staying asleep, sleep quality 

13 Quality of Life Satisfaction with life (happy/content with life) 

14 Pain intensity Levels of pain 

15 Headache intensity Intensity/level of headache 

16 Pain Quality Sensory and affective aspect of pain 

17 Pain Bothersomeness How much pain is bothersome to the injured 

person 

18 Pain location Where in the body pain is felt 

19 Temporal aspects of pain – 

duration/frequency 

How long pain lasts, how frequent pain comes 

20 Use of pain medication How much pain medication the injured person 

needs to take 

21 Dizziness Dizzy, light headedness 

22 Visual disturbances Difficulties with vision, vision blurring 

23 Swallowing difficulties Difficulty swallowing 

24 Sensory symptoms Numbness, pins and needles 

Pathophysiological 

Manifestation 

25 Range of motion Amount of movement in the neck 

26 Neck Posture Posture of neck 

27 Muscle strength Strength of muscles around the neck and/or other 

adjacent body areas e.g. arms 
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28 Muscle endurance Ability to sustain muscle contractions for a long 

period of time 

29 Muscle control Ability of muscles to control the required neck 

movement 

30 Proprioception – 

kinaesthetic sensibility 

Ability to sense or detect movement 

31 Pain biomarkers – e.g. 

QST 

Measures of pain threshold, tolerance, detection. 

E.g. to touch, pressure, heat, cold 

Resource 

Use/Economic 

Impact 

32 Work productivity Ability to be productive at work 

33 Health care services Number of health care services used e.g. doctors, 

physiotherapists, chiropractors 

34 Informal care care provided outside of health care e.g. unpaid 

care from family, friends, neighbours, community 

Death 35 Number of deaths reporting of any deaths that occurred as part of a 

clinical trial 
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Table 2 Participant Characteristics 

 Round 1 Round 2 Round 3 

Number (n)    

      Total number of participants 223 214 208 

Stakeholder group (%)    

      Insurers 11 11 11 

      Researchers 28 28 28 

      Clinicians 33 34 35 

      Patients 28 27 26 

Gender (%)    

      Male 43.5 44.4 45.7 

      Female 56.5 55.6 54.3 

Researcher Nationality (%)     

      Australia 33 34 34 

      Denmark 7 7 7 

      Sweden 8 9 9 

      Canada 10 10 10 

      United Kingdom 7 7 7 

      Iceland 2 2 2 

      Belgium 2 2 2 

      Netherlands 5 5 5 

      Germany 3 3 3 

      Israel 3 3 3 

      Italy 3 0 0 

      USA 8 9 9 

      Norway 5 5 5 

      Switzerland 2 2 2 

      Othersa 2 2 2 

Clinician Nationality (%)    

      Australia 88 85 85 

      Belgium 5 4 4 

      New Zealand 1 2 2 

      Singapore 3 3 3 

      United Kingdom 1 2 2 

      Denmark  1 2 2 

      Canada 1 2 2 

Professional background
b 

(%)    

      Chiropractor  7 8 8 

      Doctor 11 11 11 

      Nurse 1 1 1 

      Osteopath 1 1 1 

      Occupational Therapist 3 3 3 

      Physiotherapist  69 69 69 

      Psychologist  7 7 7 
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Duration of WAD
c
 (%)    

      Acute 24 25 28 

      Chronic 76 75 72 

aParticipants with more than one nationality   

bProfessional background of practitioners and researchers           
cPatient stakeholder group WAD condition 

*Insurer and patient participants were all various states of Australia 
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Table 3 Delphi survey response rate 

 Round 1 Round 2 Round 3 

Total responses, n (%) 93 (41.7) 97 (43.7) 107 (48.4) 

Stakeholder groups, n 

(%) 

   

Insurers 11 (11.8) 6 (6.2) 9 (8.4) 

Patients 15 (16.1) 19 (19.6) 18 (16.8) 

Researchers 33 (35.5) 33 (34.0) 40 (37.4) 

Clinicians 34 (36.6) 39 (40.2) 40 (37.4) 
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Table 4 Optimal number of domains 

Suggested optimal number 5 10 

No. of participants suggested (%) 23 (25.0) 22 (23.9) 

Group breakdown (n)   

Insurers 3 4 

Patients 2 3 

Researchers 8 9 

Practitioners 10 6 
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Table 5 Suggested combination of domains 

No. of people 

suggested (%) 

Suggested domains to be 

combined 

International Steering Committee 

Final Consensus 

12 (23)  Work Related Factors 

 Work Productivity 

Combined both domain under 

„Work Related Factors‟ 

28 (53)  Pain Intensity 

 Headache Intensity 

 Pain Quality 

 Pain Bothersomeness 

 Pain Location 

 Temporal Aspects of Pain 

Combined all suggested domains 

under „Pain‟ 

16 (31)  Range of Motion 

 Neck Posture 

 Muscle Strength 

 Muscle Endurance 

 Muscle Control 

 Proprioception 

Combine „Muscle Strength‟, „Muscle 

endurance‟ and „Muscle Control‟ 

under „Muscle Function‟. 

 

„Range of Motion‟, „Neck Posture‟ 

and „Proprioception‟ to remained 

separated. 

12 (23)  Dizziness 

 Visual Disturbances 

 Swallowing Difficulties  

To remain separated, as all three 

domains are clinically different. 
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Appendix 1  

Table 6 Literature Search Strategy 

Database Search Strategy 

Cochrane Library 1. MeSH descriptor: [Whiplash Injuries] explode all trees 

2. Whiplash OR WAD OR “neck strain” OR “neck sprain” OR “whiplash 

associated disorder”:ti, ab, kw (Word variations have been searched) 

3. #1 OR #2 

CINAHL Whiplash OR WAD OR “neck strain” OR “neck sprain” OR “whiplash 

associated disorder” 

Limiters: „randomized‟ 

PubMed (whiplash injuries[MeSH Terms]) OR (Whiplash[Title/Abstract] OR 

WAD[Title/Abstract] OR “neck strain”[Title/Abstract] OR “neck 

sprain”[Title/Abstract] OR “whiplash associated disorder”[Title/Abstract]) 

AND (systematic[sb] OR Randomized Controlled Trial[ptyp] OR Controlled 

Clinical Trial[ptyp] OR Clinical Trial[ptyp] OR Clinical Study[ptyp]) AND 

"humans"[MeSH Terms]) 

Embase 1. 'whiplash'/exp OR whiplash OR wad OR 'neck strain' OR 'neck sprain' 

OR 'whiplash associated disorder' AND [humans]/lim 

2. AND „whiplash injury‟/de AND („controlled clinical trial‟/de OR 

„controlled study‟/de OR „randomized controlled trial‟/de) AND 

[adult]/lim 

 

 

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



3Fig. 1 Flowchart of response rate for all three Delphi rounds 

 

 

Drop out: n= 5 
- 1 do not wish to be contacted 
- 4 opted-out of SurveyMonkey  

Invited participants: n = 223 

Invited for Round 1: n = 223 
Complete responses: n = 93 (41.7%) 

 

Invited for Round 2: n = 214 
Complete responses: n = 97 (45.3%)  

 

Invited for Round 3: n = 208 
Complete responses: n = 107 (51.4%)  

 

4 wrong addresses 

Drop out: n= 6 

- 1 do not wish to be contacted 

- 5 opted-out of SurveyMonkey 

Drop out: n= 2 

- 2 opted-out of SurveyMonkey 
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Fig. 2 Round 1 Delphi survey results on the 35 outcome domains based on each stakeholder group 

 

0% 20% 40% 60% 80% 100%

Number of deaths

Informal care

Neck Posture

Pain location

Health care services

Pain biomarkers

Range of motion

Swallowing difficulties

Proprioception

Dizziness

Muscle endurance

Temporal aspects of pain
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Importance of each domain were rated on a Likert Scale from 1 to 9, with 1 to 3 labelled ‘not important’, 4 to 6 ‘important but not critical’ and 7 to 9 labelled ‘critical’. 
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Patients (n=15)
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Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of the article is prohibited.



Fig. 3 Round 2 Delphi survey results on the 25 outcome domains based on each stakeholder group 
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* Domains that did not meet the inclusion criteria for Round 3.  
Importance of each domain were rated on a Likert Scale from 1 to 9, with 1 to 3 labelled ‘not important’, 4 to 6 ‘important but not critical’ and 7 to 9 labelled ‘critical’. 
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Fig. 4 Round 3 Delphi survey results  
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Clinician (n=40)
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0% 20% 40% 60% 80% 100%

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

O
u

tc
o

m
e 

D
o

m
ai

n

Patients (n=18)
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^ Domains that met the a priori inclusion criteria. 
Importance of each domain were rated on a Likert Scale from 1 to 9, with 1 to 3 labelled ‘not important’, 4 to 6 ‘important but not critical’ and 7 to 9 labelled ‘critical’. 
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