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Whiplash Associated Disorders 

The social and financial consequences of a minor injury to the cervical 

spine, frequently referred to as whiplash-associated disorders (WAD), are 

considerable.1 The Quebec Task Force on Whiplash-Associated Disorders 

defined whiplash as “an acceleration-deceleration mechanism of energy 

transfer to the neck which may result in bony or soft tissue injuries”.2 In 

the past, whiplash injury was described in relation to car collisions, 

especially rear-end collisions, but nowadays a specific injury mechanism is 

no longer considered a prerequisite, and neck strain subsequent to any 

kind of accident is referred to as minor injury to the cervical spine.3 

 

WAD are considered a multidimensional process involving physical, 

affective, cognitive, and social aspects.4 In the acute stage, the cardinal 

manifestation of whiplash injury is neck pain, attributed to soft-tissue 

injuries of the cervical region.5,6 The mean recovery time varies between 

17 and 262 days.7  Late whiplash syndrome is present by definition when 

patients still have symptoms after 6 months.8-10 The late whiplash 

syndrome comprises various disabling symptoms, including radiating pain 

in the upper limb, fatigue, concentration difficulties, dizziness, visual and 

auditory symptoms, emotional disturbances (anxiety, depression, general 

irritability, poor coping strategies, low self-efficacy beliefs), and high 

levels of disability.11-13 Residual symptoms are more prevalent among 

individuals with a high initial pain intensity, decreased cervical range of 

motion, a high number of complaints, psychological and psychosocial 

factors, and crash related factors.14  
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Frequency of reported minor injuries to the cervical spine, 

whiplash-associated disorders, and costs 

When reporting on the frequency of minor injuries to the cervical spine, 

and WAD, it is important to distinguish between medical reports, 

governmental reports, and insurance company reports as sources of data. 

In most countries, minor injuries of the cervical spine and their medical 

consequences are not systematically registered. Moreover, differences in 

registration models and terminology make it difficult to compare data, 

which makes it difficult to describe general trends in the frequency of such 

disorders.  

The incidence of WAD varies worldwide, ranging from 39 per 100,000 

inhabitants in Australia,4 to 70 per 100,000 inhabitants in Quebec, 

Canada,2 and 123 per 100,000 in the Netherlands (as reported in 2008).3 

In Sweden, whiplash injuries accounted for approximately 60% of the 

injuries due to vehicle crashes that resulted in disability in the period  

1990 - 1995.6  Of all patients (400,000-600,000) with WAD in the 

Netherlands, 22.7% are aged 20-30 years, 13.3% are aged 31-35 years, 

14.7% are 36-40 aged, and 9.7% are older than 50 years.15 

Over the past 10 years, insurance companies have noticed an increase 

in the reporting of minor cervical spine injuries and their associated 

costs.3 In some European countries the changes are associated with an 

increased incidence of minor cervical spine injury leading to higher costs, 

whereas in other countries changes relating to claims frequencies for 

minor cervical spine injury have not been recorded. The Comité Européen 

des Assurances (CEA) and the Association for the Study and 

Compensation of Bodily Injury (AREDOC) carried out a study of the 

incidence and cost of minor cervical spine injury in ten European 

countries, in order to assess patterns of trauma incidence and related 

expenditure in different countries.16 Data of this study are summarized in 

Table I.  
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Table I: Number of inhabitants, number of bodily injuries and claimed costs, based on data of 10 European 

countries  
 
Country Number 

(x 1000) of 
inhabitants 
in 2003 and 
vehicles on 
the road in 
2002  

Total 
number  
(x 1000) of 
Motor 
Liability 
claims 
(bodily and 
material) 

Number  
(x 1000) 
of bodily 
injuries 
(%) 

Number  
(x 1000) of 
claims linked 
to minor 
cervical injury 
(%) 

Costs of 
bodily 
injuries in € 

Costs of 
claims related 
to cervical 
injury in € (%) 

Average costs 
per claim 
related to 
minor cervical 
injury in € 

        
Belgium 10310/ 5737 420 50 (12) Not known 1.4 billion Not known Not known 
Switzerland 7316/ 4808 300 30 (10) 10 (33) 860 million 350 million 

(40) 
35000 

Germany 82433/ 
53306 

3960 424 (10.7) 200 (47) 5346 billion 500 million (9) 2500 

Spain 40683/ 
25066 

2320 250 (10.8) 80 (32) 2199 billion Not known Not known 

Finland 5220/ 3980 89 12 (13) 1 (8.5) 190 million 1.5 million 
(.78) 

1500 

France 59637/ 
35396 

2500 225 (9) 6.5 (3) 3950 billion 19.75 million 
(40) 

2625 

Italy 57321/ 
42107 

4700 846 (18)  558 (66) 748 billion 2393 million 
(32.6) 

4288 

Netherlands 16195/ 8389 600 48 (8) 19 (40) 800 million 320 million 
(40) 

16500 

Norway 4528/ 2752 165 15 (9.1) 8 (53) 121 million 48 million (40) 6050 
United 
Kingdom 

59088/ 
30403 

2900 493 (17) 375 (76) 2159 billion 108 billion 
(50) 
 

2878 

 
Source: Comité Européen des Assurances (CEA)16  

 

 

Bodily injuries account for between 8% (in the Netherlands) and 18% 

(in Italy) of all insurance claims, i.e., including both bodily injuries and 

property damage.17 Minor cervical spine injuries account for between 3% 

(in France) and 76% (in Great Britain) of all bodily injuries, with a mean 

of 40% over the ten countries studied.17 

In terms of percentage of total expenditure for personal damage, 

expenditure for minor cervical spine injuries is the highest in Great Britain 

where it reaches a value of 50%. In Switzerland, the Netherlands and, 

Norway 40% of total expenditure relates to minor cervical spine injury, 

whereas in Italy this value is about 33%.16 The countries with the lowest 

expenditure for minor cervical spine injury are France (0.5%), Finland 

(0.78%) and Germany (9%).16 In the participating countries, the average 

cost for minor cervical spine injury as a subdivision of all bodily injuries is 

27%.16 

With an average of €35,000 Switzerland has the highest cost per claim 

followed by the Netherlands (€16,500) and Norway (€6,050).16 The 
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countries with the lowest average cost per claim are Finland (€1,500), 

Germany (€2,500), France (€2,625) and Great Britain (€2,878).16 The 

average cost for all participating countries is slightly less than €9,000.3  

Explanations of Whiplash-Associated Disorders 

There is considerable debate among clinicians and researches about 

explanations of WAD following minor injuries to the cervical spine.18, 19  

Several theories attempt to explain chronic WAD as a consequence of 

physical damage resulting from the acute injury.20 In most cases, patients 

have either grade I or grade II WAD as described by the Quebec Task 

Force  meaning that the tissue damage of the cervical spine is minimal, if 

present.20 Clinicians are frequently challenged by patients with severe 

physical, psychological and neuropsychological symptoms after a minor 

injury to the cervical spine, whereas many car crash victims are able to 

function effectively within several days after the accident, without any 

functional limitations. Such contrasts in functional consequences of minor 

injuries to the cervical spine suggest that the clinical picture of patients 

with WAD cannot be explained by tissue damage alone. The level of 

clinical signs and symptoms may be influenced by factors beyond the 

cervical tissue damage itself. Examples of non-disorder factors include 

patient’s physiological status, socio-cultural background, type of work 

performance, and severity of coexistent conditions.21, 22 It is unclear which 

of these factors contributes the most to the development of chronic WAD 

and it remains unclear what the contribution is of the (potential) cervical 

tissue damage.12, 21  

The concepts of functioning and health  

Terminological overlap and confusion characterize the field of 

functioning and health concepts. “Health status”, “functional status”, 

“well-being”, “quality of life”, and “health related quality of life” are 

concepts that are often applied interchangeably in clinical reasoning, in 

clinical decision making, and in outcome measurement. Terms vary 

according to the paradigms used, fields of knowledge, and basic sciences 
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used by the clinical professionals or researchers. No consensus has 

emerged on when and where a particular term should be used. Useful 

distinctions can be made, however, among health status, quality of life, 

and health-related quality of life.23 

Within the health status concept, “functional status” usually refers to 

(limitations in) the performance of social roles or restrictions in activity 

(i.e., doing those activities agreed to be important for society or important 

to the individual). “Quality of life” is considerably more comprehensive 

than “health status” and includes aspects of the environment that may or 

may not be affected by health or treatment. The term “health-related 

quality of life” is often used to indicate aspects of human life and activities 

that are generally affected by health conditions or health services. “Well-

being” most often refers to perceptions but may include symptoms as well 

as global aspects of health status.23  

In this thesis, the term “health status”, within the concept of 

functioning and health, is used in the context of the assessment of 

patients with WAD.  

The concept of functioning and health in the context of 

physiotherapy in primary care 

Several schools of thought have influenced conceptual models of human 

functioning. Medical models view disability as a direct result of disease, 

trauma, or health conditions, and require interventions that correct or 

compensate for the underlying disease or disorder. Social models view 

disability as a socially created problem and not as an attribute of the 

person. Social models describe health problems as being created by an 

unaccommodating or inflexible environment, and require interventions at 

a political level. Biopsychosocial models attempt to integrate the medical, 

psychological and social models of disability. Biopsychosocial models are 

the dominant perspective behind contemporary disablement frameworks 

in use today.24 Over the years physiotherapy has embraced evolving 

models and classifications of disability.  



General Introduction 

9 

In primary care, physiotherapists are traditionally taught to treat 

impairments of body function. However, evidence shows that other 

factors, such as activity limitations, participation problems, and personal 

factors are equally important.25 In order to facilitate consideration of 

concepts other than impairments, there is a need to use a conceptual 

framework that includes other concepts, and provide accompanying 

measures of these concepts for use in daily practice. The International 

Classification of Human Functioning (ICF) seems to provide this broader 

framework, because it includes medical factors and contextual factors.26  

Within physiotherapy, the ICF is a frequently used model. It is 

internationally adopted and provides physiotherapists with a common 

international language. 

The ICF distinguishes three levels of human function: 1] function at the 

level of the body or body parts (body function and structure), 2] function 

at the level of the whole person (activities), and 3] function at the level of 

the whole person in their complete environment (participation).26 

Additionally, the ICF includes two contextual factors: environmental 

factors, and personal factors.  Environmental factors are defined as the 

physical, social, and attitudinal environment in which people live and 

conduct their lives. Personal factors are defined as the particular 

background of an individual’s life and living, and consist features of the 

individual that are not part of the health condition or health states, e.g. 

coping styles. The ICF was originally developed as a reference 

classification and  was not intended to be a practical tool.27 

The concept of functioning and health in relation to measurement 

The main reason to assess functioning and health in patients with WAD 

is to describe patients’ individual health status in order to estimate the 

natural course and prognosis of the functional health, and in order to 

decide on the best beneficial intervention for the patient. To this end, the 

assessment of patients with WAD is focussed on identifying the relevant 

factors that contribute to the functional health problem, on the 

appreciation of the interrelationship between the biological factors, the 
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person and his or her psychology,  the social environment,   while 

focussing on the influence of these factors on the course of the condition.  

The interpretation of the influence of the numerous variables interacting 

over time in complex ways, as is often seen in patients with WAD, benefit 

from a conceptual framework, or model. The theoretical framework of a 

measure is important in the measurement of clinical characteristics and 

factors that may influence the natural course of WAD.27  

The use of a conceptual framework in physiotherapy supported by 

empirical evidence, and in relation to the diagnosis of functioning and 

health of patients with WAD, has several advantages: 1] it can detect 

relationships and explain causality (in longitudinal approaches) between 

constructs of functioning and health of patients with WAD; 2] it helps to 

specify a set of (changeable) predictors to describe, explain and predict 

patients’ health status developments; 3] it provides guidance on the 

choice of measurements; 4] it provides a rationale by which the 

observations can be organized; 5] it facilitates physiotherapists monitoring 

patient’s progress, and suggests the goal setting of physiotherapeutic 

interventions.  

When applying the ICF to the assessment of health status, all three 

main constructs (body function & structure, activity and participation), 

and the contextual factors (environmental factors and personal factors) 

should be taken into account and preferably be measured. Thereby, it is 

important to ensure that the measures assess only the construct of 

interest and are not simultaneously measuring other constructs within or 

out with the model. 

Consequences of the use of the concept of functioning and health 

for methodology applied in this thesis 

When WAD is considered to be a multi-dimensional condition, than the 

assessment of health status should be focussed on all constructs. An 

understanding of WAD requires an appreciation of the interrelationship 

between the biological factors, the person and his or her psychology, and 

the environment. Inquiries into WAD, needing to weigh the influence of 
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numerous variables interacting over time in complex ways, benefit from a 

conceptual framework. To assess the advantage of using a conceptual 

framework when measuring the consequences of whiplash injuries, a 

theoretical analysis of conceptual frameworks concerning functioning and 

health has been performed and  is described in Chapter 2.  

 

When assessing a patients’ health status, and evaluating treatment, it is 

desirable to use condition-specific measures that are consistent within the 

conceptual framework of the ICF. A self-administered questionnaire is 

favourable in both health assessment and outcome measurement in 

patients with acute, sub acute and chronic WAD conditions. Until now, the 

Neck Bournemouth Questionnaire (NBQ)  is the only condition-specific 

questionnaire available that aims to measure the multidimensional 

character of WAD. For this reason, the NBQ was used for the studies 

described in this thesis as a potentially clinically applicable questionnaire 

that measures the overall concept of health status in patients with WAD. 

Prerequisites for the use of the NBQ in clinical practice are 1] that the 

construct and content validity are acceptable, 2] that the test-retest 

reliability is acceptable, and 3] that the NBQ items measure all constructs 

of the ICF, without interfering with each other. The internal consistency, 

construct validity, convergent validity, and test-retest validity were 

assessed (Chapter 3a). To test the content validity, a discriminant content 

validity method according to Pollard et al.28 was used (Chapter 3b). 

Structural equation modelling was applied to test the structure of the 

NBQ, (Chapter 3b).  

 

The physiotherapy assessment of patients with WAD is mainly focused 

on functioning and health,29 and a large number of clinical tests, as well as 

generic, symptom-, dimension- and condition-specific health status 

questionnaires on WAD are available for this purpose. However, a review 

of clinical guidelines on WAD revealed that there is no consensus on which 

measurements are the most appropriate for assessing the clinical 
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consequences of whiplash injury and the outcome of treatment.30, 31 As 

with other conditions, there is a need for consensus on the assessment of 

functional health status in patients with WAD in order to improve clinical 

decision-making.31, 32 In situations where clinical or practical judgments 

are needed but empirical evidence to support evidence-based decision-

making is not available, the use of the Delphi methodology is 

appropriate.32, 33 

The essence of the Delphi method is to derive quantitative estimates 

through the qualitative assessment of evidence. In this thesis, the Delphi 

method was used to develop a preliminary core set for assessment of 

functioning and health in patients with WAD (Chapter 4) and to develop a 

condition specific questionnaire for assessing activity limitations and 

participation problems in patients with WAD (Chapter 5).   

 

Although several prognostic factors for a poor outcome in WAD have 

been described,14 not all constructs of the ICF conceptual framework have 

been investigated in relation to clinical factors in WAD. It remains unclear 

which factors influences the natural course of WAD.  

Cross-sectional studies are usually the first step toward understanding 

causal relationships between explanatory factors and outcomes. Several 

studies have examined the cross-sectional relationships between various 

factors and the health status of patients with neck pain.34, 35 Although 

these studies provided valuable information about factors associated with 

the functional status of these patients, only a limited number of factors 

were investigated. The relationships between the clinical, psychological, 

and individual factors and the health status of patients with neck pain 

have not been adequately studied. It is relevant to assess factors that can 

influence functioning and health in both acute and chronic WAD.  We 

performed a cross-sectional study to assess the relationships between 

various factors and the health status of patients with chronic WAD 

(Chapter 6), and designed  a prospective cohort study to identify factors 
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that could influence the health status of patients with acute WAD (Chapter 

7). Results of this study should become available in the year 2010.  

Aims and research questions addressed in this thesis 

The aims of this thesis are twofold: 1] to gain insight into the 

interrelationship of health status constructs, the clinical status and the 

course of health status in patients with WAD, and 2] to develop a clinically 

feasible and applicable core set for assessing functioning and health in 

patients with WAD. 

 

The following research questions are addressed in this thesis: 

 

1. What is the advantage of using a conceptual framework in relation to 

the study of the interrelationship of constructs of  health status in 

patients with WAD (Chapter 2) 

2. Is the Neck Bournemouth Questionnaire a valid, reliable and 

clinically applicable instrument for assessing patients with WAD in a 

primary care physiotherapy setting? (Chapter 3) 

3. What is the experience based opinion of clinical and research experts 

on a best practice core set and on a questionnaire measuring activity 

and participation for evaluating health status in patients with WAD 

(Chapter 4 and 5) 

4. Which factors influence the health status (Chapter 6 and 7) and 

course (Chapter 7) of patients with WAD?  
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Abstract  

Background 

Patients with whiplash-associated disorders (WAD), characterized by 

motor and sensory disturbances and cognitive, affective and behavioural 

changes that are related to pain and disability, are often classified 

according to the underlying medical condition.  However, in most cases of 

whiplash-associated disorders no medical condition is found. Thus, the 

assessment of patients with WAD must undergo assessment with a focus 

on functioning and health in a coherent and consistent manner with an 

explicit and preferably evidence based concept. The use of a conceptual 

framework based on functioning and health could be helpful with the 

development of core sets for the assessment of health problems.  

Purpose  

The purposes of this article are 1] to describe the current status of 

WAD- specific classifications as a starting point for linking these 

classifications to the International Classification of Functioning (ICF); and 

2] to describe considerations of the use of a conceptual framework, that is 

based on functioning and health, in clinical practice in relation to specific 

assessment of functioning and health in patients with WAD.   

Methods 

Narrative review  

Conclusion 

Assessment of functioning and health in patients with Whiplash-

Associated Disorders may benefit from the use of a general structuring 

framework combined with specific theory based conceptual framework 

that has substantial evidence in literature. Still, the variability and 

dynamics over time of the conceptual frameworks used in this respect 

may be difficult to handle for clinicians.   
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Background  

The use of a conceptual framework, based on the concept of functioning 

and health, may be beneficial both for research and clinical practice. In 

research a conceptual framework might facilitate the development of core 

sets for assessment of health problems in people with WAD. In clinical 

practice it could be facilitate clinical reasoning and decision making.  

There is considerable debate on the existence and explanation of the 

sequelae of minor cervical trauma, frequently described as whiplash-

associated disorders (WAD).1-4 Indeed, although there are several 

different explanations for the different clinical characteristics of minor 

neck trauma,2,5 there is no unifying explanation of how acute injury leads 

to complaints and disability.6 Indeed, the concept of WAD has been 

criticized because some individuals report symptoms after a minor neck 

trauma whereas others do not.7, 8 There seems general agreement that an 

acute injury may indeed have occurred in most patients labelled as having 

WAD,9 but controversy still exists in the literature when chronic symptoms 

are attributed to injury.10, 11  

Patients with WAD are characterized by disturbances in the motor and 

sensory systems,12 as well as cognitive, affective, and behavioural factors 

that are related pain and disability,13, 14 have frequently been classified 

according to their medical condition.15 Although, in most patients, who are 

classified according to the Quebec Task Force on Whiplash (QTF) as WAD I 

of WAD II,16 no medical condition is found.17, 18 In cases of WAD III and 

WAD IV, according to the QTF,16 medical diagnostic procedures are 

necessary,19-22 but consultation of a physiotherapist is neither relevant nor 

desirable.23   

Because, according to current knowledge, in most cases of WAD I and II 

no medical condition is found, assessment must rely on procedures that 

are based on a concept of functioning and health.23, 24  Unfortunately, 

there are currently no assessment procedures or core sets based on the 

concept of functioning and health for WAD available. The World Health 

Organization’s International Classification of Functioning, Disability and 
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Health (ICF), provides a starting point for a comprehensive and 

integrative understanding of universal human experiences of functioning 

and disability.25 The ICF can be seen as a platform for the elucidation of 

health-related concepts,26 and for the development of condition specific 

core sets.27  

The ICF is considered neutral in respect to interrelationships between 

constructs of functioning and health, and in respect to causality. 

Therefore, for specific conditions, such as WAD, a theory and evidence 

based framework  has to be used. Within the frame of the ICF, it has to be 

decided what phenomenon of function and health to measure in a specific 

condition. In order to suit the ICF specifically for WAD, it may be helpful to 

use WAD-specific classifications, as they seem to be based on opinions on 

interrelationships between clinical characteristics, or contain concepts of 

causality.   

The purposes of this article are 1] to describe the current state of WAD- 

specific classifications as a starting point for linking these classifications to 

the ICF; and 2] to describe considerations of the use of a conceptual 

framework, that is based on functioning and health, in clinical practice in 

relation to assessment of patients with WAD.  Linking one or more of 

these condition specific classifications may, in future, be helpful in the 

development of a core set for assessment of functioning and health in 

individuals with WAD.  

The characteristics of the concept of functioning and health are 

described first, followed by an overview of classifications for WAD. Both 

descriptions will be used to describe considerations for the use of a 

conceptual framework both in the development of a core set for WAD and 

for the use in clinical practice.  

The concept of human functioning  

The concept of human functioning describes the interrelation between 

body function and structure, and a person’s activity in relation to the 

social context. Functioning is used as the positive or neutral wording and 
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the negative aspect is called disability. Disability refers to the impact that 

acute and chronic conditions has on the functioning of specific body 

systems and on a person’s ability to act in necessary, usual, expected and 

personally desired ways in society.25,28  

 

The International Classification of Human Functioning and Health (ICF) 

is one of the general, disease-non-specific structuring conceptual 

frameworks that is based on the concept of human functioning.25 It is 

widely accepted within physiotherapy.29 The ICF contains three main 

constructs (components) of health: Body Functions and Structures, 

Activity and Participation and their respective opposites Impairment, 

Activity Limitation and Participation Restriction. Personal factors (e.g., 

behaviour changes, coping, lifestyle), and environmental factors (e.g., 

medical care, rehabilitation, physical environment) are additional 

components of the ICF.25 

Overview of classifications of WAD 

Five condition-specific systems are available for classifying the sequelae 

of minor neck trauma.15,16,24,30-32 These classifications are build on 

different conceptual frameworks. An overview of these classifications is 

given, followed by a critical appraisal.  

The Quebec Task Force (QTF) presented a WAD classification in 1995.16 

It classifies patients with whiplash according to the type and severity of 

signs and symptoms observed shortly after the injury. The severity and 

extent of neck complaints are graded on a scale from 0 (that means no 

complaint about the neck) to IV (that means a fracture in a vertebra). 

The QTF proposed this classification in order to facilitate the evaluation 

of research and to provide clinicians with useful guidelines for making 

decisions about therapeutic management.  

Tenenbaum et al. proposed another classification system for patients 

with WAD in 2002, based on the site of impairment and disability.31 The 

localisation and type of the impairments (head/neck/shoulder; arm; 
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neuropsychological; or a combination of these), and time after collision 

(acute < 12 weeks; chronic >12 weeks) are scored.31  

Sterling’s classification of WAD15 is based on the QTF classification. 

Sterling reclassified group II of the QTF, as this classification group 

contains, to her opinion, a great heterogeneity.15 Additionally, Sterling 

extended group III of the QTF classification. Sterling’s classification of 

WAD is based on “measurable disturbances in motor, sensory and 

psychological function”.15 

In 2006, Söderlund et al. proposed a system to classify patients with 

chronic WAD.30 With help of this classification authors classified patients 

into homogenous sub groups, using questionnaires for multi-dimensional 

pain inventory, self-efficacy, coping and pain related disability. This 

proposed system is meant as complement to a classification based on 

medical condition.14 

Guzman et al. (The Neck Pain Task Force on Neck Pain and Its 

Associated Disorders) proposed in 2008 a classification system for non-

specific, or mechanical neck pain.32 This proposed classification integrates 

concepts derived from the literature relating to the impact of 

musculoskeletal symptoms and diseases, and is based on the 

International Classification of Human Functioning (ICF),25 the QTF 

classification of WAD,16 von Korffs’ classification of musculoskeletal pain,33 

and the conceptual dimension of recovery.34 To facilitate appraisal of 

published studies, the Neck Pain Task Force proposes the use of a 5-axis 

classification system: the source of subjects and data, the setting or 

sampling frame, the severity of neck pain and its consequences, the 

duration of neck pain, and its pattern over time.32 

Since its release, the QTF classification has been criticized.15, 30, 35 Much 

of this criticism has identified that the QTF classification of WAD is to 

narrow, as it does not take into account the functional consequences of 

neck injury.15 Moreover, there has been some controversy regarding the 

role of the Quebec classification as a predictive instrument and the 

subgroups it produces.31, 36 The QTF system does not classify activity 
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limitations, participation restrictions, environmental factors, and personal 

factors. 

Tenenbaum’s classification is an extension of the QTF classification. It 

classifies the nature and intensity of the impairments, but it does not 

include activity limitations and participation restrictions, nor personal and 

environmental factors.14 In essence Sterling’s classification is also an 

extension of the QTF classification. Especially grade II (according to the 

QTF classification) is extended by adding physical impairments and 

psychological disturbances. Sterling’s classification takes no account of 

activity limitations, participation restrictions and environmental factors. 

Söderlund’ s classification is seen as a complement to classifications that 

are based on medical condition. Söderlund’ s classification focuses merely 

on personal factors. Activity limitations and participation restrictions, as 

well as environmental factors are lacking in this classification.  

Of all WAD-specific classifications, described in this article, it is unclear 

on what conceptual framework they are based, although all authors 

describe their classifications as “bio-psycho-social based”. There is 

considerable heterogeneity among these classifications, regarding the 

proposed clinical characteristics of WAD to be classified. The classifications 

do not reflect the whole range of determinants of human functioning.  

The classification of the Neck Pain Task Force on Neck Pain and Its 

Associated Disorders is not specially designed for WAD.32 It seems to 

reflect a large spectrum of factors that are relevant in describing WAD. Its 

describes the setting of health care, the severity of the health status, the 

duration of the complaints, and the pattern of the course of the health 

status. Although this classification is based on the ICF, it does not contain 

personal factors and environmental factors. Other ICF constructs, such as 

activities and participation, are not described in detail.  

Although criticized, the QTF classification is probably the most 

frequently used in both research and clinical practice. The classification 

proposed by The Neck Pain Task Force on Neck Pain and Its Associated 

Disorders (Guzman et al.),32 has the potential to become broadly accepted 
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because, a it seems to be the most complete classification of WAD that is 

currently available.  

 

The use of a conceptual frame work in relation to the development 

of a core set for WAD; some considerations 

In clinical practice, there is a need for consensus on  a set of 

assessment measures  for the assessment of functioning and health in 

patients with WAD. Such a core set, may improve clinical decision-making.  

If a generic structuring framework that is based on the concept of 

functioning and health is used, it is advisable that a core set of 

assessment instruments will be developed, that includes all the relevant 

characteristics of the conceptual framework. In line with condition specific 

health status measures, it would thus seem most helpful to link specific 

conditions to salient ICF categories of functioning.  

The sequelae of minor neck injuries reflect on a broad range of  aspects 

of human functioning, including cervical impairments, activity limitations 

and participation restrictions.17 Clinical characteristics and the natural 

course of WAD can be influenced by personal factors and environmental 

factors.30 To gain insight into the functioning and health of patients with 

WAD, all relevant aspects of functioning ought to assessed. Ideally, 

cervical function (including sensory functions and pain, mobility and 

stability of cervical joint function, muscle functions and movement 

functions), the level and quality of activities and participation, personal 

factors (like emotions and cognitions) and environmental factors are 

assessed.  

Self-assessment questionnaires are important tools for assessing 

functioning and health.37 These instruments primarily deal with perceived 

pain, perceived disability, inability/ ability to cope with neck pain, inability, 

or ability to function and/or healthcare utilization.37 These questionnaires 

can provide valuable insight into the impact of neck pain, be used to 

monitor change of the condition over time, be helpful in establishing the 
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patient’s perceived functional deficit and/or psychosomatic status, and be 

useful for choice of appropriate and effective treatment for both clinicians 

and patients.37 Self-assessment questionnaires for  use in daily practice 

should be brief, minimizing the response burden and the costs of data 

collection and management38. When using self-assessment 

questionnaires, it is important that the separate items of the questionnaire 

assess only the construct of interest.39  If measures are not pure, 

empirical evidence for relationships between constructs of the framework 

that is used may be misleading. It is important to choose (whole) 

measures, subscales or items that assess only the constructs of interest 

and not other constructs within the conceptual framework. If measures 

are not pure, empirical evidence for relationships between constructs of 

the framework that is used may be misleading.  

 

The use of a conceptual frame work in relation to assessment of 

patients with WAD in clinical practice; some considerations 

In physiotherapy, the main purpose of assessment in patients with 

Whiplash-Associated Disorders (WAD) is to describe and gain insight in 

patients’ individual functional health status in order to estimate and 

predict the natural course of function and health, and the potential 

influence of therapeutics. In acute stages of WAD, the assessment is 

focussed on signs and symptoms of disability, and on estimating the risk 

of developing disability.24 In sub acute and chronic stages the assessment 

is focused on functional health status and on factors that facilitate or 

hamper the disability process.23, 40 

Clinical reasoning is an important process that is focused on the clinical 

judgment of the functioning and health of individual patients.41 

Understanding of functioning and health in WAD requires an appreciation 

of the interrelationship between clinical relevant constructs and additional 

components.26 Within the process of clinical reasoning, physiotherapists 

make judgements about possible interrelationships between the 

constructs of the health status.42 In assessment of a patient with WAD, for 
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example, a physiotherapist may infer what the influence is of decreased 

cervical range of motion on activity limitations (like the decreased ability 

to read a book). Clinical judgement of interrelationships between health 

status constructs also encompasses the influence of personal factors and 

environmental factors on the natural course of the functional health 

problem, and on the influence of these factors on function, activity and 

participation as such.  To achieve this purpose, assessment of patients 

with WAD is focussed on identification of the relevant factors which 

contribute to the functional health problem, and the influence of these 

factors on the course of the condition.43  

The applicability of a conceptual framework of functioning and health for 

assessment of patients with WAD, such as the ICF, implies some 

prerequisites: 1] all relevant components of functioning are to be taken in 

account 26, 44 2] the definitions of the constructs within the conceptual 

framework must be clear and distinct of each other;26, 45 3] the 

accompanying measures ought to assess only the construct of interest;26, 

39 4] a uniform registration and coding system should be used.46  

All relevant components of functioning and health are to be taken in 

account, in order to have the opportunity to assess the factors that could 

mediate or moderate the existence and development of the functional 

health problem.47  

The use of clear definitions of the constructs within the framework of 

functioning and health makes it more easy for clinicians to classify clinical 

characteristics, and to make inferences about interrelations between 

different constructs.  

There must be a distinguishable difference between the conceptual 

constructs within the framework. The measures should avoid 

contamination from other constructs.48 If measures contain items that 

measure constructs other than the construct of interest, then results of 

the assessment are difficult to interpret and compare.49 Additionally, it 

must be defined what the measurement instruments aim to measure. 

Assessment of functioning and health in patients with WAD involves the 
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rating and registration of the clinical findings. A systematic and 

standardized way of rating and registration facilitates a mutual 

understanding of assessment outcome.50   

Discussion 

An understanding of problems in human functioning or disability 

requires an appreciation of the interrelationship between biological 

factors, psychological factors, and environmental factors. Inquiries into 

disability, needing to weigh the influence of numerous variables 

interacting over time in complex ways, benefit from a conceptual 

framework. Typically, a conceptual framework provides insight and defines  

the kinds of variables that one will want to look at in research and clinical 

practice.  

Application of a conceptual framework that is based on functioning and 

health can assist clinicians in understanding the influences and 

relationships among WAD, its hypothetical contributing factors, and its 

resultant disability. Since the International Classification of Human 

Functioning (ICF) is designed to record and organize information about 

health and health-related states,26 it has the potential to guide the 

process of core set development. In clinical practice, the use of a 

conceptual framework facilitates physical therapists in making a 

differential diagnosis, monitoring patient’s progress, and suggesting where 

physiotherapeutic interventions should be targeted.42  

The approach of health problems, from a functioning and health 

perspective, is successfully used both in medical conditions51-53 and in 

non-medical conditions.54-56 It is assumable, that this approach will be 

successful to in the treatment of patients with WAD. Studies are needed to 

assess the effects of a functioning and health approach on patients with 

WAD.  

Both in clinical practise and in research there is a need for a 

classification of clinical characteristics of patients with WAD, that is based 

on a conceptual framework that meets broad acceptance. Classifying 

clinical characteristics of people with disabilities, in the same way as 
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diseases, does not make sense, but using the classification to obtain 

systematic information about a person’s functioning and health can 

provide professionals with relevant information and can guide the 

selection of interventions.  

This article has some limitations. First, the article is merely focused on 

the International Classification of Human Functioning (ICF). There are 

more concepts of functioning and health that meet broad acceptance (e.g. 

the disablement process model,28 and the Wilson and Cleary’s concept57) 

that were not taken into account in this narrative review. Second, the 

approach of WAD I and II from a perspective of functioning and health is 

based on the assumption, that no medical condition is found. If, in future, 

more information is available concerning patho-anatomical and patho-

physiological effects of minor cervical trauma, the approach must be 

reconsidered. Third, no systematic evaluation and interpretation of the 

literature concerning WAD classifications have been used. In further 

studies on this theme, a systematic analysis of the literature is necessary. 

Fourth, the prerequisites that we described in relation to the applicability 

of a conceptual framework in clinical practice has not been studied as 

being valid.  

In conclusion, assessment of functioning and health in patients with 

Whiplash-Associated Disorders may benefit from the use of a conceptual 

framework that has substantial evidence in literature. Still, the variability 

and dynamics of the frameworks used may be difficult to handle for 

clinicians.  The use of a conceptual framework has the potention to guide 

the development of core sets for assessment of WAD. 
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Abstract 

Study design 

Cross-cultural adaptation of an outcome questionnaire 

Objective 

The aim of the study was to cross-culturally adapt the Neck 

Bournemouth Questionnaire (NBQ) for the Dutch language in a population 

of people with sub acute and chronic WAD, and to assess its psychometric 

qualities. 

Summary of background Data 

The NBQ covers the salient dimensions of the biopsychosocial model of 

pain, and has been shown to be reliable, valid, and responsive to clinically 

significant change in patients with non specific neck pain. However, no 

Dutch validated version was available for patients with whiplash 

associated disorders at the time our study was initiated.  

Methods 

The English version of the NBQ was translated into Dutch (NBQ-NL) and 

back-translated according to established guidelines. The internal 

consistency (with help of Cronbach’s α), construct validity, and convergent 

validity were estimated in a different group of ninety-two patients. 

Agreement and correlation between the NBQ-NL scores and counterpart 

questionnaires (SF-36, Neck Disability Index, Hospital Anxiety and 

Depression Scale, the General Perceived Self-Efficacy and a numeric rating 

scale for perceived pain) were investigated, using Bland and Altman 

method and Spearman rank correlation coefficient.  Subsequently, thirty-

four patients with sub acute Whiplash Associated Disorders completed the 

questionnaire twice over 1 to 3 weeks, to assess its test-retest reliability. 

Results 

Ninety-two patients, with sub acute and chronic WAD, completed the 

study. Their mean age was 41 years (SD=11). There were relative high 



Chapter 3a 

44 

mean scores on the Neck Disability Index (25.5; SD=8,2), and the NBQ 

(43.9; SD=14.8). The NBQ-NL was granted face-validity. Spearman’s rank 

correlation coefficient was 0.51-0.82 (except for General Perceived Self 

Efficacy (0.21).  The limits of agreement of normalized scores were 

relative variable, from small to wide. Cronbach’s α (internal consistency) 

for the NBQ-NL whole scale was 0.87. The ICC for the test-retest reliability 

was excellent (0.92) and the SEM was relatively low (3.7).  

Conclusions 

Overall, the rank correlation level in general was good, whilst the 

agreement between questionnaires outcome was variable, most of which 

seems to be attributable to absolute scale differences.  The NBQ-NL is a  

useable patient-orientated tool for assessing disability in clinical studies 

and clinical diagnosis in Dutch speaking patients with whiplash associated 

disorders.  

Keywords 

Neck Bournemouth Questionnaire, cross-cultural adaptation, validity, 

reliability, Dutch language, whiplash associated disorders.  
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Introduction 

Whiplash associated disorders (WAD) is considered to be a 

multidimensional experience containing both physical, affective, cognitive, 

and social aspects.28 In the acute stage, the cardinal manifestation of 

whiplash injury is neck pain, attributed to soft-tissue injuries of the 

cervical region.21,37 The mean recovery time varies between 17 and 262 

days.30 Late whiplash syndrome is present by definition when patients still 

have symptoms after 6 months.11,19,23 The late whiplash syndrome 

comprises various disabling complaints, including radiating pain in the 

upper limb, fatigue, concentration difficulties, dizziness, visual and 

auditory symptoms, emotional disturbances such as anxiety, depression, 

and general irritability, as well as poor coping strategies, low self-efficacy 

beliefs, and high disability levels.15,17,26 Residual symptoms are more 

prevalent among patients with high initial pain intensity, decreased 

cervical range of motion, a high number of complaints, psychological and 

psychosocial factors, and crash related factors.24 Because WAD is a 

multidimensional condition, measurement of functioning and health is 

particularly challenging.12  

The International Classification of Functioning, Disability and Health 

(ICF)18 is designed to record and organize a wide range of information 

about health and health-related functioning. In assessing patients’ 

functioning and health, and in evaluating treatment, it is desirable that 

condition-specific measures are used within the theoretical framework of 

the ICF. Consequently, a self- administrated questionnaire is favourable in 

both health assessment and outcome measurement in patients with acute, 

sub-acute and chronic WAD conditions. Bolton and Humphreys developed 

a short-form multidimensional neck-pain measure which was proved to be 

suitable within both research settings and in daily clinical practice: the 

Neck Bournemouth Questionnaire (NBQ).10 This is a modification of the 

Bournemouth Questionnaire for low back pain.9 The NBQ covers the 

salient dimensions of a biopsychosocial model. The seven items included 

in the NBQ explore variables as pain intensity, functional status in terms 

of day-to-day activity and social activity, the affective domains of anxiety 
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and depression, and the cognitive/ behavioural expressions of fear 

avoidance beliefs about work activity and pain locus of control. The NBQ 

was formally validated by Bolton and Breen.9 The NBQ was 

psychometrically tested and found to be reliable, valid, and responsive 

besides from being practical to use in patients with neck pain.8,10 Until 

now, there is no Dutch language version of the Neck Bournemouth 

Questionnaire available. To our knowledge, the NBQ is not validated for 

patients diagnosed with WAD.  The aim of the present study was to carry 

out a cross-cultural adaptation of the NBQ for the Dutch language and to 

examine its psychometric properties in relation to [1] its reliability; [2] its 

construct validity; and [3] its score distribution and factor structure,  in a 

group of patients with sub acute and chronic whiplash associated disorders 

Methods 

The study was carried out in two phases: the first was the translation 

into Dutch of the questionnaire, and assessing face validity; the second 

was a validation study of the final version. The translation was executed  

according to established guidelines.4 The internal consistency, construct 

validity, and convergent validity were estimated in a different group of 

ninety-two patients. External validity was tested against the SF-36, Neck 

Disability Index (NDI), Hospital Anxiety and Depression Scale (HADS), the 

General Perceived Self-Efficacy and a numeric rating scale for perceived 

pain (PI-NRS). For the validation study, all scores were normalized (scores 

0-100) and transformed (low scores as an equivalent of good health; high 

scores as an equivalent of bad health). To assess its test-retest reliability 

thirty-four patients with sub acute whiplash associated disorders 

completed the questionnaire twice over 1 to 3 weeks.  

Translation and Cross-Cultural Adaptation 

Translation and cross-cultural adaptation were performed according to 

the guidelines proposed by Beaton et al.5 Accordingly, the translation 

process was divided into 6 stages.  
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Stage 1 - Forward translation 

Forward translation (English into Dutch) was performed by 3 

independent and bilingual translators, both with Dutch as their mother 

tongue. Two of the translators were physical therapists and teacher at 

Utrecht University. They were aware of the purpose of the study and the 

content of the NBQ, whereas the other translator had no physical therapy 

or medical background and was unaware of the concepts being quantified.  

Stage 2 - Consensus / Synthesis 

Synthesis of the three translations was performed by two of the 

investigators.  

Stage 3 - Back translation 

Back translation was performed by two bilingual native British persons 

residing in the Netherlands for more than ten years, and one Dutch person 

residing in Great Britain for six years. The latter person has an English 

mother. Neither of the translators had a physical therapy or medical 

background and they were unaware of the content and original wording of 

the NBQ.  

Stage 4 - Expert validity 

An expert committee was composed of four bilingual (Dutch/English) 

physical therapists. During two group discussions, the committee 

developed the pre-final version of the Dutch NBQ based on consolidation 

of all previous versions considering the parameters outlined by Beaton et 

al.5 

Stage 5 - Face validity in patients 

Testing of the pre-final version (test for “face validity”) was performed 

on a sample of 20 randomly chosen WAD patients in three physical 

therapy practices. All patients were subjected to a structured interview 

after completion of the NBQ. The purpose of this interview was to inquire 

about the patient's perception of the purpose and meaning of each 

question, any difficulties in understanding single questions, and any other 

comments regarding the content or layout of the questionnaires. The 
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distribution of responses was subsequently examined to look for possible 

patterns of missing responses.  

Stage 6 - Final audit 

Final audit of the translation process by an expert group. Minor 

alterations and finalization of the Dutch versions of the NBQ were 

performed based on this audit and the face-validity test.  

Assessment of the Psychometric Properties of the NBQ-NL  

Patients and Methods 

 In the first part of the study a group of 92 patients with sub acute 

(complaints longer than 3 weeks, and shorter than 6 months), and chronic 

WAD (complaints longer than 6 months)23 participated.  Recruitment of 

the patients with sub acute WAD was performed via general practitioners, 

emergency departments of general hospitals, and via the website of a 

Dutch organisation of Whiplash Patients. Recruitment of the patients with 

chronic WAD was performed via a Dutch organisation of Whiplash 

Patients. After informed consent was signed, participants filled in a postal 

questionnaire. This postal questionnaire contained the NBQ-NL, and the 

Dutch language Versions of the following questionnaires: Neck Disability 

Index (NDI), the Hospital Anxiety and Depression Scale (HADS), General 

Perceived Self-Efficacy Scale (GSE), a 36-item short-form health survey 

questionnaire (SF-36), and a numeric rating scale for pain (NRS-pain).  

For the second part of the validation study (test-retest reliability), 34 

patients with sub acute WAD completed the final version of the NBQ-NL 

twice, with an interval of three weeks. In each case, the questionnaire 

was sent out and returned by post.  

Measurements 

The Neck Bournemouth Questionnaire contains four separate domains: 

neck pain, influence of neck pain on daily life (daily activities, social life, 

work), and psychological factors (nervousness, anxiety and depression), 

and self-efficacy. The domains are divided over 7 questions.  
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The Neck Disability Index (NDI) is a 10-item self-reporting instrument 

for assessment of physical disability of subjects with neck pain, 

particularly from whiplash-type injuries.32 Each item is scored from 0 to 5. 

The NDI have shown to have a high degree of test-retest reliability, 

internal consistency, and acceptable level of validity being sensitive to 

severity levels and to changes in severity over time.22,33 Disability 

categories for the NDI are: 0-4 = no disability, 5-14 = mild disability, 15-

24 = moderate, 25-34 = severe, above 34 = complete disability.  
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Table I Selected demographic data patients with WAD, time since neck injury, and type of 
injury  
 
 
 
 

 
Women 

(N=69) 75 % 
 

 
Men 

(N=23) 25% 

 
Age (years): mean (SD) 

 
41.8 (11.7) 

 
44.5 (11.1) 

Age (years): range 19 - 69 25 – 68  
Nationality 
Dutch  
Other European 
Not European 

 
69 

 

 
21 
1 
1  

Time since collision (months) (%) 
3 – 6 
7 – 12 
13 – 18 
19 – 24 
25 – 60 
> 60 

 
11 (15.9) 
20(28.9) 
16 (17.3) 
7 (10.1) 
7 (10.1) 
8 (11.5) 

 
6 (26.1) 
3 (13.0) 
4 (17.4) 
4 (17.4) 
3 (13.0) 
3 (13.0) 

Type of injury (%) 
Rear end collision 
Front collision 
Side impact collision 
Sport injury 
Other injury 

 
54 (78.3) 

3 (4.3) 
 

5 (7.2) 
4 (5.8) 

 
17 (73.9) 

2 (8.9) 
 

2 (8.9) 
2 (8.9) 

 

 

The Hospital Anxiety and Depression Scale (HADS) is widely used as a 

measure of mood, emotional distress, anxiety, depression and emotional 

disorder in clinical populations with symptoms of physical disease. It was 

designed to be valid with clinical populations, avoiding items that might be 

endorsed due physical rather than psychological states.38 There are 14 

items, each answered on a four point verbal rating scale. It can be used to 

give measures of anxiety (7 items), depression (7 items) or emotional 

distress (all 14 items). Alternatively it can be used to screen for emotional 

disorder using cut-offs on both anxiety and depression scales.16 Severity 

of states is: Normal= 0-7, Mild = 8-10, Moderate = 11-14, and Severe = 

15-21. For case identifying: the borderline for anxiety and depression is 

for each item 8-10. HADS was found to perform well in assessing 

symptom severity and caseness of anxiety disorders and depression in 

somatic, psychiatric and primary care patients and in the general 

population.6 There is support for the validity of the HADS for its 

independence of physical symptoms, items robustly measure identified 
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constructs with varying clinical populations and situations, and its capacity 

to differentiate anxiety and depression. The HADS is used in a population 

of WAD patients.36  

 
Table II. Descriptive Subject Characteristics (Women, Men), Mean Scores, SD, % Lowest and Highest 
Score, and Range of NBQ-NL, NDI, HADS, Self Efficacy (GSE), PI-NRS, and SF36.  

 
  

Women (n=69) 
 

Men (n=23) 
 

% patients 
with lowest 

score 

 
% patients 

with highest 
score 

  
Mean 

 

 
SD 

 
Range 

 
Mean 

 

 
SD 

 
Range 

 
 
NBQ-NL total score 

 
 

44.3 

 
 

14.2 

 
 

11-69 

 
 

42.8 

 
 

16.6 

 
 

10-80 

 
 

0 

 
 

0 
  Pain 6.6 2.2 1-10 6.6 2.4 2-10 0 7.6 
  Daily activities 6.2 2.3 0-10 5.9 2.5 1-10 1.1 5.5 
  Social 6.6 2.4 0-10 6.2 2.4 2-10 2.2 7.6 
  Anxiety 6.9 2.4 0-10 6.9 2.4 2-10 1.1 13 
  Depression 5.3 3.2 0-10 5.3 2.9 0-10 12 6.5 
  Work 6.6 2.6 0-10 6.3 3.1 0-10 5.4 10.9 
  Self efficacy 6.0 2.3 1-10 5.6 2.9 0-10 1.1 7.8 
NDI total score 26.1 7.8 8-47 23.7 9.2 8-42 0 0 
HADS total score 16.3 7.7 1-32 17.7 8.5 3-32 0 0 
  Anxiety 8.2 3.9 0-17 8.7 4.3 2-19 1.1 0 
  Depression 8.1 3.9 0-17 9.1 5.3 0-17 1.1 0 
Self efficacy  28.9 7.1 7-40 28.5 6.8 10-38   
PI-NRS Now 6.4 2.4 0-10 6.7 2.2 2-10 1.1 4.3 
PI-NRS Min 24h 4.3 2.4 0-10 4.6 2.9 1-10 4.3 3.3 
PI-NRS Max 24h 2.2 2.2 0-10 7.3 2.3 2-10 1.1 14.1 
SF36          
  Physical funct. 53.9 20.4 1-100 54.8 24.0 0-95 1.1 1.1 
  Role physical 14.9 28.5 0-100 12.0 23.7 0-100 72.8 4.3 
  Bodily pain 33.5 17.8 0-84 36.9 20.8 0-74 5.4 0 
  General Health 51.8 23.1 0-92 51.9 23.7 0-82 2.2 0 
  Vitality 37.8 18.6 5-75 36.5 18.3 5-70 0 0 
  Social funct. 40.9 26.4 0-100 48.4 24.2 0-100 8.7 3.3 
  Role emotional 50.7 44.5 0-100 31.8 36.9 0-100 39.1 29.3 
  Mental Health 59.5 20.4 16-100 54.1 22.0 12-96 0 1.1 

 
 
NBQ = Neck Bournemouth Questionnaire; NDI = Neck Disability Index; HADS = Hospital Anxiety and 
Depression Scale; GSE = General Perceived Self-efficacy Questionnaire; PI-NRS = Numeric Rating Scale 
for Pain; SF36 = 36-item short-form health survey questionnaire 
 

 

The General Perceived Self-Efficacy Questionnaire (GSE) pertains to 

optimistic beliefs about being able to cope with a large variety of 

stressors. The perceived self-efficacy explicitly refers to one’s competence 

to deal with challenging encounters. It is measured with a parsimonious 

ten-item scale that was developed for use across cultures.25 Perceived 

self-efficacy is based on social-cognitive theory that has high explanatory 
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and operative power.2,3 The General Self-Efficacy Scale can be used 

tentatively for screening people at risk for coping deficiencies, which can 

set the stage for subsequent prevention programs.  

The SF36, a 36-item short-form health survey questionnaire (SF-36) 

was constructed to survey health status in the Medical Outcomes Study. 

The SF-36 was designed for use in clinical practice and research, health 

policy evaluations, and general population surveys. The SF-36 includes 

one multi-item scale that assesses eight health concepts: 1) limitations in 

physical activities because of health problems; 2) limitations in social 

activities because of physical or emotional problems; 3) limitations in 

usual role activities because of physical health problems; 4) bodily pain; 

5) general mental health (psychological distress and well-being); 6) 

limitations in usual role activities because of emotional problems; 7) 

vitality (energy and fatigue); and 8) general health perceptions.35 The 

Dutch language version was validated.1 

The Numeric Rating scale for pain (PI-NRS) is an 11-point pain intensity 

scale., where 0 = no pain and 10 = worst possible pain. It is a standard 

instrument in chronic pain.13 It has been proven reliable and responsive.13 

The PI-NRS scores the maximal experienced pain intensity, minimal 

experienced pain intensity, and average experienced pain intensity over 

the last week. The PI-NRS is used previously in a population of WAD 

patients.31  

Statistical Analysis 

The following statistical analysis were carried out. Floor and ceiling 

effects were determined by calculating the number of patients obtaining 

the lowest score (0) or the highest possible (10) NBQ-NL scores. Internal 

consistency was assessed with Cronbach’s α coefficient for the whole 

scale, and  for the seven core items.  Thereby,  item-corrected total 

correlations coefficients were used. Construct validity was examined by 

using limits of agreement7, and the graphical method proposed by Bland 

and Altman7 for agreement across the NBQ-NL items and the used 

counterpart measures. Additionally,  Spearman rank correlation 



Validation of the Neck Bournemouth Questionnaire 

53 

coefficients were calculated, to determine the strength of the relationship 

between the scores for  NBQ-NL items related to their counterpart 

measures. To enable comparison, all scores were transformed (low scores 

as an equivalent of best functional health status; high scores as an 

equivalent of worst functional health status), and normalized to a score 

ranging from 0 to 100. For normalisation we used the following formula: 

Scorenormalized=(Score patient – Score min) x (100/ (Score max – Score min)), 

where “Score min” and “Score max” are the lowest and highest possible 

score for a questionnaire, respectively. 

 

 
Table III. External construct validity.  
 
 
Limits of Agreement and Spearman’s Rank Correlation Coefficient ρ between the Total Scores of 
the NBQ-NL and counterpart measures: NRS for pain; SF36 scores for Bodily Pain, Social 
Functioning, Physical Functioning; NDI scores for Lifting, Reading, Work, Driving, and Leisure; 
HADS total scores, Anxiety scores, Depression scores; General Self Efficacy scores.  
 
 
 

Limits of agreement 
 

 
NBQ total scores 
 

Lower limit (CI) Upper limit (CI) Spearman’s ρ (C-I) 

 
PI-NRS   

 
-31.3 (-36.3 to -26.3)  

 
23.4 (18.5 to 28.4) 

 
.83 (.75-.88) 

NDI total score 
NDI Pain intensity  
NDI headache  
NDI personal care 
NDI lifting  
NDI reading 
NDI driving  
NDI work  
NDI recreation  

-13.4 (-17.6 to -9.1) 
-23.1 (-29.4 to -16.9) 
-39.7 (-47.0 to -32.4) 

-0.84 (-7.6 to 5.9) 
-31.5 (-39.0 to -23.9) 
-33.0 (-39.4 to -26.6) 
-38.8 (-46.7 to -30.8) 
-38.3 (-46.8 to -29.8) 
-29.6 (-36.3 to -23.0) 

33.9 (29.7 to 38.2) 
45.7 (39.5 to 51.95) 
40.76 (33.5 to 48.1) 
74.3 (67.5 to 81.1) 
52.1 (44.5 to 59.6) 
37.3 (30.9 to 43.7) 
48.7 (40.8 to 56.6) 
55.6 (47.1 to 64.2) 
43.5 (36.9 to 50.1) 

.82 (.47-.87) 

.61 (.47-.72) 

.68 (.55-.75)  

.64 (.50-.74) 

.62 (.48-.73)  

.56 (.40-.68)  

.43 (.26-.59) 

.51 (.34-.64) 

.57 (.41-.69) 
SF36 bodily pain  
SF36 physical functioning  
SF36 social functioning  

-29.2 (-33.8 to -24.7) 
-23.5 (-30.5 to -16.5) 
-38.2 (-45.8 to -30.5) 

20.9 (16.4 to 25.5) 
53.8 (46.8 to 60.8) 
46.5 (38.8 to 54.2) 

.80 (.67-.85) 

.55 (.39-.67)  

.61 (.46-.72) 
HADS anxiety score  
HADS depression score 
Self Efficacy 

-13.2 (-19.6 to -6.7) 
-16.1 (-23.0 to -9.1) 

-19.2 (-27.1 to -11.2) 

57.8 (51.4 to 64.2) 
60.4 (53.5 to 67.3) 
68.7 (60.7 to 76.6) 

.56 (.40-.68) 

.78 (.68-.84)  

.43 (.25-.58) 
  
  
 
Number of observations: 92, all significant at level 0.01. 
C-I=confidence interval; PI-NRS=Numeric Rating Scale for Pain (mean pain score over the last 
week); NDI=Neck Disability Index; SF36=36-item short-form health survey questionnaire; 
HADS=Hospital Anxiety and Depression Scale; GSE=General Perceived Self-efficacy 
Questionnaire.  
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Using the data of the 34 patients that completed the NBQ-NL twice over 

one to three weeks, the test-retest reliability of the questionnaire was 

examined. The intraclass correlation coefficient (ICC2,1; 2-way random 

effects)20 and standard error of measurement (SEM) for repeated 

measures was also determined. The SEM was used to examine the real 

change of the individuals’ score above measurement error (95% 

confidence level, i.e. 1.96x√2xSEM).20 

All analyses were performed using the SPSS statistical software, version 

14, using a significance level of p<0.05. 

Results 

For validity, complete data were obtained from 92 patients. The mean 

age was 41 years (SD=11), and the study group comprised 69 women 

and 23 men. The mean time since the injury was 25,6 months (SD=33,4; 

range: 3 – 170 months). Of all patients, 77% were injured by a rear end 

collision. All patients were diagnosed as Whiplash Associated Disorder. 

Table I contains gender, age, type of injury, time since injury. The  mean 

scores of the NBQ, NDI, HADS, and GSE are shown in Table II.  
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Table IV. External construct validity.  
 
 
Limits of Agreement and Spearman’s Rank Correlation Coefficient ρ between the Item Scores of the 
NBQ-NL and Counterparts measures: NRS for pain; SF36 scores for Bodily Pain, Social Functioning, 
Physical Functioning; NDI scores for Lifting, Reading, Work, Driving, and Leisure; HADS total scores, 
Anxiety scores, Depression scores; General Self Efficacy scores.  
 

 

 
 

 
 

Limits of agreement 
 
 

NBQ-
NL 
Item 

Counterpart measures Lower limit (CI) Upper limit (CI) Spearman’s ρ (C-I) 

 
1 

 
PI-NRS    
NDI Pain intensity 
SF36 bodily pain 

 
-25.8(-1.9 to-3.7) 

   -19.1(-25.5 to-12.7) 
   -29.5 (-35.0 to-24.1) 

 
27.6 (22.7 to 32.4) 
51.3 (44.9 to 57.7) 
30.9 (25.4 to 36.3) 

 
.82 (.73-.87) 
.65 (.51-.75)  
.71 (.60-.79) 

2 NDI personal care 
NDI lifting  
NDI reading  
NDI driving 
NDI leisure 
SF36 physical functioning 

-3.3 (-10.5 to 3.8) 
-36.2 (-44.5 to -27.8) 
-38.3 (-45.5 to -31.0) 
-39.3 (-47.2 to -31.3) 
-34.3 (-41.7 to -26.9) 
 -26.8 (-34.4 to -19.3) 

75.9 (68.7 to 83.1) 
55.9 (47.6 to 64.3) 
41.7 (34.5 to 49.0) 
48.4 (40.4 to 56.3) 
47.3 (39.9 to 54.7) 
56.4 (48.8 to 63.9) 

.66 (.52-.76) 

.59 (.44-.71) 

.55 (.35-.66) 

.51 (.34-.65) 

.55 (.39-.67) 

.57 (.41-.69) 
3 NDI leisure 

SF36 social functioning 
 -31.7 (-39.3 to -24.0) 
 -41.3 (-50.2 to -32.4) 

52.7 (45.1 to 60.4) 
56.8 (47.9 to 65.7) 

.56 (.40-.68) 

.55 (.39-.67) 
4 HADS anxiety score  

SF36 mental health  
  -10.6 (-17.8 to -3.3) 
 -11.4 (-18.4 to -4.5) 

69.6 (62.3 to 76.9) 
65.3 (58.4 to 72.3) 

.55 (.38-.67) 

.63 (.49-.75) 
5 HADS depression score  

SF36 mental health  
-30.2 (-38.4 to -21.9) 
-25.4 (-32.4 to -18.4) 

61.05 (5.7 to 69.3) 
51.5 (44.5 to 58.5) 

.63 (.48-.74) 

.74 (.63-.81) 
6 NDI work  -38.5 (-47.8 to -29.2) 63.9 (54.6 to 73.2) .53 (.36-.66) 
7 Self efficacy (GSE) -30.8 (-40.5 to -21.0) 76.7 (67.0 to 86.5) .21 (.46-.39) 

 
 
Number of observations: 92, all significant at level 0.01, except GSE (0.04)  
C-I=confidence interval; PI-NRS=Numeric Rating Scale for Pain (mean pain score over the last week); 
NDI=Neck Disability Index; SF36=36-item short-form health survey questionnaire; HADS=Hospital 
Anxiety and Depression Scale; GSE=General Perceived Self-efficacy Questionnaire.  
 

 

Cross-Cultural Adaptation of the NBQ-NL 

Twenty patients with chronic WAD (12 women) were recruited for face 

validity of the Dutch language version of the NBQ. The mean age of these 

patients was 43 years (range: 22 – 52; SD: 10.6). Item collection was 

discontinued when no new remarks were mentioned by subsequent 

patients (saturation point). Minimal difficulties were encountered. Few 

grammatical changes were executed. 
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Score Distribution 

The mean value for each item, and the floor and ceiling effects (the 

proportion of patients scoring the lowest or the highest scores) are shown 

in Table II. Both floor and ceiling effects were minimal for the NBQ-NL, 

being <11% for all items. There were no floor and ceiling effect for the 

whole scale scores. The mean score for the whole NBQ-NL scale for all 

patients was 43.7 (SD 14.7), which means a moderate level of pain and 

disability. The mean score for the whole NDI for all patients was 25.5 

(SD8.2), which is at the low end of severe disability. Of all patients, 37% 

had a score of 10 or more on the HADS anxiety subscale (borderline 8-

10), and 40% had a score on the HADS depression subscale (borderline 8-

10). 

Internal consistency 

The NBQ-NL demonstrated good internal consistency, indicating that all 

the item scores can be summed to give a total score. Cronbach’s α was 

0.87 for sum scores and was not altered by deletion of any of the items. 

Cronbach’s α for the subscales “neck pain”, “influence of neck pain on 

daily living”, “psychological factors”, and “self efficacy” were 0.86, 0.84, 

0.84, and 0.86 respectively. The item-total scale correlations ranged from 

6.8 (self efficacy) to 8.9 (Activities in daily living). All item-correlated total 

correlations for each scale were well above the cut-off of 0.2 suggested by 

Streiner and Norman,29 indicating that all of the items contributed to the 

overall score. 

Construct validity  

Construct validity was assessed using the Bland and Altman’s 95% 

limits of agreement, and Spearman’s rank correlation.  

NBQ-NL items were tested either against whole instruments or against 

individual items of other measures. Table III shows data of external 

construct validity between the sum scores of the NBQ-NL and counterpart 

measures (the NDI, SF-36, HADS, GSE, and a numeric rating scale of 

pain). The correlation for Self Efficacy (GSE) was low (0.43), as was the 



Validation of the Neck Bournemouth Questionnaire 

57 

correlation for the driving item and the work item of the NDI (0.43, 0.51 

respectively). Nevertheless, all correlations were statistically significant at 

the 1% level. Table IV shows data of external construct validity between 

individual items of the NBQ-NL and similar external measures from the 

NDI, SF-36, HADS, GSE, and a numeric rating scale of pain. Items of the 

NBQ-NL showed overall good construct validity, with comparative external 

measures, supporting the construct validity of the scale. Results 

demonstrate low correlation for the driving item and the work item of the 

NDI (0.51 and 0.53 respectively), and for the GSE (0.21). Plots of limits of 

agreement are shown in Figure I- IV. The best agreement was found 

between NBQ-NL sum scores and NDI sum scores (-13.4 to 33.9). The 

worst agreement was achieved by NBQ-NL sum scores and General 

Perceived Self Efficacy (-19.2 to 68.7). Limits of agreement between 

separate items of the NBQ-NL and items of counterpart questionnaires 

show relative wide ranges. The Bland and Altman plots show a regression 

line with a significant slope in the NBQ-NL neck pain item, the NBQ-NL 

item on ADL in relation to neck pain, the social item of the NBQ-NL, and 

the NBQ-NL depression item. It indicates systematic differences between 

the NBQ-NL and its counterpart measures.  

Test-Retest Reliability of the NBQ-NL 

All items, and full scale showed high ICC for the two test occasions 

(0.83-0.92) (Table V). The SEM for the NBQ-NL sum score was 3.67, 

which is approximately 9% of the corresponding mean score value for the 

group. Based on a SEM of 3.67 for NBQ-NL sum scores, the real change of 

the individuals’ score above measurement error would be approximately 

10.2 points.  
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NBQ-NL Neck Pain Item, and its counterparts

 
 

 
 

 
 
NBQ: Dutch version of the Neck Bournemouth Questionnaire; NRS: numeric rating scale for 
pain; NDI.pain: Neck Pain Item of the Neck Disability Index;
of the Neck Disability Index; SF36BP: Bodily Pain Item of the 36
survey questionnaire (SF-36) 

 
 

  

Figure I: Limits of Agreement 
NL Neck Pain Item, and its counterparts 

NBQ: Dutch version of the Neck Bournemouth Questionnaire; NRS: numeric rating scale for 
pain; NDI.pain: Neck Pain Item of the Neck Disability Index; NDI.headache: Headache Item 
of the Neck Disability Index; SF36BP: Bodily Pain Item of the 36-item short

 

 

 

NBQ: Dutch version of the Neck Bournemouth Questionnaire; NRS: numeric rating scale for 
NDI.headache: Headache Item 

item short-form health 



Figure 
NBQ-NL ADL influence on Neck Pain Item, and its counterparts

 

 

 
 
NBQ.ADL: Neck Bournemouth Questionnaire, ADL influence on Neck Pain Item; NDI.lifting: 
Lifting Item of the Neck Disability Index; NDI.reading: Reading Item of the Neck Disability 
Index; NDI.driving: Driving Item of the Neck Disability Index; NDI.leisure: 
the Neck Disability Index;SF36PF: Physical Functioning Item of the 36
health survey questionnaire (SF
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Figure II: Limits of Agreement 
NL ADL influence on Neck Pain Item, and its counterparts

NBQ.ADL: Neck Bournemouth Questionnaire, ADL influence on Neck Pain Item; NDI.lifting: 
Lifting Item of the Neck Disability Index; NDI.reading: Reading Item of the Neck Disability 
Index; NDI.driving: Driving Item of the Neck Disability Index; NDI.leisure: 
the Neck Disability Index;SF36PF: Physical Functioning Item of the 36-item short
health survey questionnaire (SF-36) 
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NL ADL influence on Neck Pain Item, and its counterparts 

 

 

 

NBQ.ADL: Neck Bournemouth Questionnaire, ADL influence on Neck Pain Item; NDI.lifting: 
Lifting Item of the Neck Disability Index; NDI.reading: Reading Item of the Neck Disability 
Index; NDI.driving: Driving Item of the Neck Disability Index; NDI.leisure: Leisure Item of 

item short-form 
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Figure 
NBQ-NL Social Item; NBQ

 

 

 
 
NBQ.Social: Neck Bournemouth Questionnaire, Social Item; NDI.leisure: Leisure Item of the 
Neck Disability Index;SF36SF: Social Functioning Item of the 36
survey questionnaire (SF-36); NBQ.Work: Neck Bournemouth Questionnaire, Work Item; 
NDI.work: Work Item of the Neck Disability Index

 
 

  

Figure III: Limits of Agreement 
NL Social Item; NBQ-NL Work Item and its counterparts

Neck Bournemouth Questionnaire, Social Item; NDI.leisure: Leisure Item of the 
Neck Disability Index;SF36SF: Social Functioning Item of the 36-item short

36); NBQ.Work: Neck Bournemouth Questionnaire, Work Item; 
k: Work Item of the Neck Disability Index 

 

NL Work Item and its counterparts 

 

 

Neck Bournemouth Questionnaire, Social Item; NDI.leisure: Leisure Item of the 
item short-form health 

36); NBQ.Work: Neck Bournemouth Questionnaire, Work Item; 



Figure 
NBQ-NL Anxiety Item, NBQ

 

 
 
NBQ.Anxiety: Neck Bournemouth Questionnaire, Anxiety Item; 
Bournemouth Questionnaire, Depression Item; SF36RE: Role Emotional Item of the 36
short-form health survey questionnaire (SF
Self Efficacy Item; SE: General Self

 
 

Validation of the Neck Bournemouth Questionnaire

Figure IV: Limits of Agreement 
NL Anxiety Item, NBQ-NL Depression Item, NBQ-NL Self Efficacy Item, and its 

counterparts 

NBQ.Anxiety: Neck Bournemouth Questionnaire, Anxiety Item; NBQ.Depression: Neck 
Bournemouth Questionnaire, Depression Item; SF36RE: Role Emotional Item of the 36

form health survey questionnaire (SF-36); NBQ.SE: Neck Bournemouth Questionnaire, 
Self Efficacy Item; SE: General Self-Efficacy Scale 
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NL Self Efficacy Item, and its 

 

 

 

NBQ.Depression: Neck 
Bournemouth Questionnaire, Depression Item; SF36RE: Role Emotional Item of the 36-item 

36); NBQ.SE: Neck Bournemouth Questionnaire, 
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Discussion 

The aim of the present study was to cross-culturally adapt the Neck 

Bournemouth Questionnaire for use with Dutch patients with whiplash 

associated disorders, and to examine its psychometric qualities. In 

research, as in clinical practice there is a need for outcome measures that 

comprehensively incorporates the salient dimension of the biopsychosocial 

model. The Neck Bournemouth Questionnaire has been validated for 

patients with non specific mechanical neck pain, in a British population.10 

Whiplash Associated Disorders is a multidimensional problem. The Neck 

Bournemouth Questionnaire comprises the main items of a 

biopsychosocial outcome measure, in patients with sub acute and chronic 

WAD conditions. 

 

 
Table V. NBQ-NL Scores for Two Repeated Assessments (n=34) (Test-Retest Reliability) 
 
 
Item/Scale 
 

T1 Mean (SD) T2 Mean (SD) ICC (CI) SEM 

 
NBQ-NL 1 (neck pain) 

 
5.74 (2.5) 

 
5.18 (3.02) 

 
0.91 (.82-.96) 

 
0.55  

NBQ-NL 2 (daily activities) 5.41 (3.2) 4.53 (3.57) 0.87 (.73-.94) 0.56 
NBQ-NL 3 (social activities) 5.03 (3.38) 4.56 (3.77) 0.89 (.78-.94) 0.53 
NBQ-NL 4 (anxiety) 5.56 (3.15) 4.85 (3.29) 0.93 (.85-.97) 0.54 
NBQ-NL 5 (depression) 4.03 (3.18) 3.53 (3.23) 0.84 (.68-.92) 0.54 
NBQ-NL 6 (work) 5.82 (3.58) 5.06 (3.44) 0.90 (.80-.95) 0.61 
NBQ-NL 7 (self efficacy) 5.62 (2.75) 5.09 (2.98) 0.83 (.66-.91) 0.47 
NBQ-NL total score 37.2 (19.0) 33.1 (20.8) 0.92 (.83-.96) 3.67 
 
 
NBQ-NL= Neck Bournemouth Questionnaire, Dutch language version; T1= first of the 
repeated assessment; T2= second of the repeated assessment; ICC=Intraclass correlation 
coefficient; SEM= standard error of the measurement; CI=95% confidence interval. 
 

 

The cross-cultural adaptation process presented no notable problems.  

A normal distribution of the NBQ-NL sum scores was found, and there 

were no floor and ceiling effects (<10.9%). Low proportions of people 

showing the lowest and highest scores, respectively, is considered to show 

that an instrument is able to assess the full range of severity.  

The relative high scores on the anxiety and depression scales of the 

HADS, may be of influence on the sum scores of the NBQ-NL.  
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The internal consistency (Cronbach’s α) of the NBQ-NL was good (0.87). 

In the present study, the lowest item-total correlations were for the items 

concerned with self efficacy (0.41) and the work (0.51). The 

determination of a single alpha coefficient for the 7-item scale may be not 

theoretically correct, because, Cronbach’s indicates the correlation among 

items that 

measure one single construct, and the NBQ-NL is a multidimensional 

scale. Therefore, it is important to determine Cronbach’s α of each of the 

subscales of the NBQ-NL. The α coefficients for the subscales “pain”, 

“influence of neck pain on daily activities”, and “psychological factors” 

(nervousness and depression), and “self efficacy” were 0.86, 0.84, 0.84, 

and 0.86 respectively.  

The construct validity of the NBQ-NL was assessed with Spearman’s 

rank correlations, and with Bland and Altman’s limits of agreement. The 

95% limits of agreement between NBQ-NL total scores and counterpart 

measures were relative small, except for NDI personal care, HADS 

anxiety, HADS depression, and GSE. The best agreement was achieved by 

NBQ-NL total scores and NRS scores for pain, and SF36 bodily pain. Limits 

of agreement between the separate items of the NBQ-NL and counterpart 

measures were slightly smaller, compared with limits of agreement 

between NBQ-NL total scores and their counterparts. The significant slope 

of the regression line in the Bland and Altman plots, and the relative wide 

limits of agreement between items of the NBQ-NL and NDI personal care, 

HADS anxiety and depression, and self efficacy were probably due both to 

construct and statistical issues. Regarding the construct issue, in the 

second item of the NBQ-NL concerning the interference of neck pain on 

daily activities, examples of activities are mentioned (housework, personal 

care, dressing, lifting, reading, driving), whereas in the NDI, activities are 

separate items. The separate items in the NDI concerning daily activities 

do not fully match with the examples, as mentioned in the second item of 

the NBQ-NL. Patients’ interpretation of these items can be different. The 

NBQ-NL items concerning anxiety and depression contains explanatory 
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terms (for anxiety: tense, uptight, irritable, difficulty in 

concentrating/relaxing; for depression: down-in-the-dumps, sad, in low 

spirits, pessimistic, unhappy). These explanatory terms cover different 

constructs of anxiety and depression. 

In contrast to the seventh item NBQ-NL, which focuses on control over 

neck pain, the GSE questionnaire focuses on control over situations and 

problems in daily living in general, but no control over neck pain. Although 

all counterpart measures are validated for the Dutch language, only the 

NDI and the HADS are validated for patients with WAD.  

Regarding the statistical issue, the wide limits of agreement between 

items of the NBQ-NL and NDI personal care, HADS anxiety and 

depression, and self efficacy: extreme score values can lead to occurrence 

of outliers in the differences distribution and therefore widen the limits of 

agreement. However, the scores showed a good rank-correlation. 

Discrepancy between relative wide limits of agreement and good rank-

correlations may be due to scaling problems.14 As, in contrary to the limits 

of agreement method, rank-correlations leave scaling problems aside, 

scaling problems may explain the shown systematic differences between 

the NBQ-NL items and the counterpart measures.  

In the present study, the NBQ-NL showed excellent reliability, with an 

ICC of 0.92 for repeated measurements made over a period of three 

weeks. This time interval was chosen because, compared with shorter 

time intervals, it minimizes the possible memory effect and provides a 

more realistic view of the degree of score change that may occur for 

nonspecific reasons. The ICCs for the individual items, were also 

acceptably high. The ICC for the NBQ-NL in the present study was 0.27 

points higher than the values reported in previous studies, ranging from 

0.60 to 0.65.10  

The chosen counterpart measures in this study are arguable. The Neck 

Bournemouth Questionnaire is based on the biopsychosocial model, but 

the theoretical construct behind the questionnaire remains unclear. The 

chosen set of counterpart measures is based on face validity of a small 
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sample of Dutch clinicians and researchers, experienced in both research 

and clinical treatment of sub acute and chronic WAD patients. The 

counterpart measures are based on several theoretical constructs. 

Although, all constructs are based on a biopsychosocial model, comparison 

between the constructs is difficult. The Neck Disability Index is widely 

used in clinical settings and in research, in both patients with mechanical 

neck pain, and patients with WAD. The other measures are widely 

accepted and used internationally for clinical and research purposes. All 

these questionnaires are available in criteria-validated Dutch 

versions.1,27,34 Nevertheless, these measures are not frequently used in 

patients with WAD. The results of our study could be influenced by this 

fact. It must be kept in mind that, whereas the NBQ inquires about the 

present, the NDI and the HADS inquire about the past week, while the SF-

36 inquires about the past four weeks. It is recommended that the factor 

structure of the NBQ-NL should be evaluated, to become a clear insight in 

the constructs of the NBQ-NL. 

Results can be influenced by selection bias, due to the relative small 

sample. Therefore, further testing different specific subgroups of WAD 

patients with sub acute and chronic is required before the NBQ-NL can be 

considered equally reliable and valid when used exclusively in specific 

subgroups of WAD patients. Further testing of the performance of the 

NBQ-NL in different environments is still needed.  

Conclusion 

Whiplash-Associated Disorders is a multidimensional problem. The Neck 

Bournemouth Questionnaire comprises the main items of a 

biopsychosocial outcome measure, in patients with sub acute and chronic 

WAD conditions. The NBQ was successfully translated into Dutch. The NBQ 

was successfully tested for validity, and consistency against the Dutch 

versions of the SF-36, the HADS, the NDI, the Whitely Index, and a self-

efficacy questionnaire, for patients with sub acute and chronic WAD.  

Based on results presented in this paper, we conclude that the Dutch 

translation of the NBQ is a useable tool for the measurement of 
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parameters relevant for the assessment of disability in WAD patients, 

more specifically an outcome measurement for patients with sub acute 

and chronic WAD. Further studies are needed to investigate the 

systematic differences, which are found between the NBQ-NL and the 

counterpart measures, like the NDI, SF-36, HADS, GSE, and a numeric 

rating scale for pain.  
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Abstract 

Background 

The Neck Bournemouth Questionnaire aims to assess bio-psycho-social 

aspects of neck pain.  

Purpose  

The purpose of the study was to examine  content validity as well as 

structure of the Dutch language version of the Neck Bournemouth 

Questionnaire (NBQ-NL) in relation to the health components of the 

International Classification of Functioning, Disability and Health.  

Method  

The study was carried out in two phases. Content validity was assessed 

in relation to the International Classification of Functioning, Disability and 

Health, by means of Discriminant Content Validity (DCV). Thirty-five 

physiotherapists participated as judges in the DCV analysis. Additionally, 

the structure of the NBQ-DLV was examined. Ninety-two individuals with 

Whiplash-Associated Disorders WAD participated in the second part of the 

study.  Confirmatory factor analysis was performed to assess the factor 

structure which is based on the results of the DCV analysis. 

Results  

The five factor structure of the NBQ-NL was supported. There was no 

support for the hypothesis that the NBQ-NL measures separately the 

constructs of the ICF.  

Conclusion  

The NBQ is a multidimensional questionnaire, but most items measure a 

mixture of constructs within the theoretical frame work of the ICF. The 

use of the NBQ to operationalize the ICF may lead to misinterpretation of 

the results.  
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Background 

Whiplash-associated disorders (WAD) is considered to be a 

multidimensional spectrum containing both physical, affective, cognitive, 

and social aspects,1 leading to problems with functioning and health 

(disability). As functioning and health problems in patients with WAD are 

multifaceted, measurement of functioning and health is particularly 

challenging.2 An “ideal” questionnaire for the use in daily practice should 

be brief, minimizing response burden and the costs of data collection and 

management.3 A brief questionnaire would also provide a standardized 

framework to which more comprehensive measures can be added, if 

required. Bolton and Humphreys developed  such a self-report measure: 

the Neck Bournemouth Questionnaire (NBQ).4 The NBQ aims to reflect the 

multi dimensionality of neck pain and  is at the same time short and 

practical for repeated use in both clinic- and research based settings. The 

NBQ is a modification of an existing outcome measure for use in patients 

with nonspecific back pain (Bournemouth Questionnaire [BQ])5. The NBQ 

covers the salient dimensions of a biopsychosocial model. However, the 

NBQ was not particularly based on the International Classification of 

Functioning, Disability and Health (ICF), a classification of human 

functioning and health, that meets broad acceptance.6 

The ICF allows clinicians to comprehensively describe and categorize 

functioning and disability in a systematic and standardized way.  

The ICF contains three main constructs (components) of health: Body 

Functions and Structures, Activity and Participation and their respective 

opposites Impairment, Activity Limitation and Participation Restriction. 

Personal factors (e.g., behaviour changes, coping, lifestyle), and 

environmental factors (e.g., medical care, rehabilitation, physical 

environment) are additional components of the ICF, as the ICF recognizes 

that outcome may be influenced by these factors6.  A complete 

assessment of outcome for any health condition or intervention requires 

an evaluation of each health outcome domain of the ICF. Unfortunately 
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only a few measures are developed based upon this conceptual 

framework.7  

The Dutch Language version of the NBQ (NBQ-NL), used in this study, 

was formally validated for patients with sub acute and chronic WAD. The 

NBQ-NL was found to be applicable for assessing functioning and health in 

patients with WAD.8 However, the content validity of the of the NBQ and 

the NBQ-NL in relation to the outcomes identified by the ICF is unknown. 

Clinicians often rely on summary scores that integrate different 

components of functioning and health. Summary scores allow clinicians to 

estimate the overall level of functioning and health of patients however, 

the application of the ICF to aid interventions requires that each 

component of health outcome  be measureable.    

To use  the NBQ-NL as a screening instrument, which facilitates clinical 

decision making, the items of the questionnaire need to fit within the 

current conceptual framework of the ICF and need to represent all 

components of the framework: function/ impairments, activity/ activity 

limitations, participation/ participation restrictions, personal factors, and 

environmental factors.  

Discriminant Content Validity (DCV) is a method to establish the 

discriminant validity of measurement items.9,10 DCV examines the 

relationship between individual measurement items and all constructs 

within a theoretical model.  Thereby, the DCV assesses the content  

validity of a measurement item against all constructs within a given 

theory. The DCV method establishes whether each theoretical construct 

can be measured discriminately, because the method asks judges to 

indicate the extent to which an item matches each theoretical construct of 

the ICF.10 

In this study the content validity of the NBQ-NL will be assessed by 

using the DCV method to identify ICF constructs measured by the NBQ-

DLV. Additionally the underlying factor structure of the NBQ will be 

examined.  
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Methods 

Design 

The study was carried out in two phases: first a DCV analysis was 

performed. Secondly the structure of the questionnaire, as hypothesised 

as a result of the DCV analysis, was tested using a confirmatory factor 

analysis. In the DCV analysis participants acted as judges and matched 

the 7 items from the NBQ-NL to the definitions of the constructs of the ICF 

model (function and structure, activity, participation, personal factors and 

environmental factors). The hypothesised structure of the NBQ was tested 

by means of a confirmatory factor analysis in a population of individuals 

(N=92) with WAD.  

 

Participants DCV analysis 

Potential judges for the study were recruited via professional networks 

of the authors. Inclusion criteria were: 1] Professional background as a 

physical therapist; 2] More than 2 years of clinical experience in using the 

ICF; and 3] Ability and willingness to respond to the electronic mail survey 

within three weeks. Forty-five judges were invited to participate. Thirty-

eight responded to the invitation, met the inclusion criteria and agreed to 

participate; thirty-five completed to survey. Characteristics of the 

participants are described in Table I.   
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Table I. Characteristics of the experts (N=35)    

 

Age in year: mean (range) 

 

38.2 (23-60) 

Gender (%) 

     Men (%) 

     Women (%) 

 

24 (68.6) 

11 (31.4) 

Work setting (%) 

     Primary care setting 

     Rehabilitation center 

     Hospital 

     Multidisciplinary outpatient center 

           Educational institute for PT 

 

26 (74.3) 

1 (2.9) 

3 (8.6) 

3 (8.6) 

2 (5.7) 

Number of years working as a PT: mean (range) 15.25 (2-36) 

Experience with ICF in  years (range): mean (range) 9.4 (4-19) 

Time spend on questionnaire in minutes: mean (range) 20.5 (7-91) 

 

PT= physical therapist 

ICF= International Classification of Human Functioning 

 

Participants confirmatory factor analysis. 

A group of 92 patients with sub acute (complaints longer than 3 weeks, 

and shorter than 6 months), and chronic WAD (complaints longer than 6 

months) participated.  Recruitment of patients with sub acute WAD was 

performed via general practitioners, emergency departments of general 

hospitals, and the website of the Dutch organisation for Whiplash Patients. 

Recruitment of the patients with chronic WAD was performed via the 

Dutch organisation of Whiplash Patients. After informed consent was 

signed, participants filled in a postal questionnaire. All sub acute WAD 

patients took part in a prospective cohort study; all chronic WAD patients 

took part in a cross sectional study. The study was approved by the 

Ethical Review Board of the University Medical Centre Utrecht. 

Characteristics of the patients are shown in Table II. 
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Table II. Characteristics of patients with WAD (N=92)    

 

Age in year: mean (range/ SD) 

 

42.4 (19-69/ 11.7) 

Gender (%) 

Men (%) 

Women (%) 

 

23 (25) 

69 (75) 

Mean time since collision (months) / range 25.6/  3-170 

NDI score 

Mean (range) 

 

25.5 (8-47) 

Type of collision (%) 

  Rear end  

  Frontal 

  Side impact 

  Other 

  not known 

 

71 (72.2) 

5 (5.4) 

3 (3.3) 

12 (13.0) 

1 (1.1) 

 

WAD= Whiplash-associated disorders; SD= standard deviation; NDI=Neck 

Disability Index 

 

Materials 

The definitions of the ICF constructs were taken from the WHO. The 

seven items of the NBQ-NL were assessed. The NBQ-NL is a self 

administered region specific outcome instrument and have been 

validated.8   

Procedure 

The methodology of discriminant content validity(DCV)7,11 was applied 

in this study. Discriminant Content Validity assesses items against the 

construct of interest in the model (i.e. the ICF). 

Judges were asked to allocate all seven items of the NBQ-NL against 

ICF construct definitions, using an electronic survey (Survey Console 

software package®). After explaining the purpose of the study and the 

procedure, judges were given the NBQ-DLV, and the Dutch published ICF 

definitions of the constructs Impairment (I), Activity Limitation (A) and 
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Participation Restriction (P), Personal Factors (PF), and Environmental 

Factors (EF).12   

Judges were then asked to allocate each of seven items of the NBQ-NL 

to one or more of the ICF constructs. The item “other” was added to the 

ICF constructs, in order to give the judges the opportunity to allocate a 

NBQ item, if this NBQ item in his/her opinion could not be recognized as 

any ICF construct. Additionally, the judges were asked to rate their 

‘confidence’ in each allocation between 0 and 10 (10 was extremely 

confident, 0 was not at all confident). Based on the constructs that are 

identified by the DCV analyses a structure of the NBQ-NL is hypothesised.  

Statistical Analysis 

Classification of items 

Judgments were coded 1 for a match and -1 for a no match. Each 

judgment was multiplied by it accompanying confidence rating, expressed 

as a proportion.   

Frequencies (number and %) of all allocated separate ICF constructs, 

including the item “other” were calculated. Results are shown in Figure I.  
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Fig I: % of NBQ items classified to ICF constructs and % of answers 

to 1 general question

NBQ1 NBQ2 NBQ3 NBQ4 NBQ5 NBQ6 NBQ7 GQ1
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ICF = International Classification of Human Functioning; F=function; A=activity; P=participation; 
PF=personal factors; EF=environmental factors; NBQ 1,2,3,4,5,6,7 =Neck Bournemouth Question + 
item number; GQ=general question 1; Other=item not covered by ICF; General Question 1: “to which 
construct(s) do you classify the sum score of the NBQ” 
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One sample one tailed t-tests13  were used to classify each item as 

either I, A, P, PF, EF, “other”, or any possible combination of these 

constructs. An item was classified to a construct if it’s mean rating was 

significantly greater than zero (p<0.05). An item was classified as related 

to a ICF construct  if its weighted judgement of this construct was greater 

than zero. Inter-rated reliability 

Intraclass correlations coefficients (ICC)13 and their 95% confidence 

intervals were used to assess agreement between judges across all 7 

items. 

 

 

Table III: Items with the highest confidence ratings for each Classification with t values, and 

mean differences (95% C.I) 
 

NBQ item 

 

ICF construct 

 

t-value 

 

Mean 

Difference 

Confide

nce 

Interval of 

the 

Difference 

95% 

1 

Function (F) 64.8* 10.3 10.0-

10.6 

2 

Activity (A) 31.9* 9.8 9.2-

10.4 

3 

Participation (P) 15.0* 9.2 7.9-

10.4 

4 Personal Factor (PF) 4.3* 5.6 2.9-8.3 

5 Personal Factor (PF) 4.6* 5.7 3.2-8.2 

6 Environmental Factor (EF) 4.6* 5.7 3.2-8.2 

7 Personal Factor (PF) 9.5* 7.9 6.1-9.6 

 

* significant at p level <.0005 
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Confirmatory factor analysis 

Confirmatory factor analysis  was conducted using structural equation 

modelling (EQS) version 6.14 Based on the results of the DCV analysis a 5 

factor model was tested. Factors were allowed to be correlated. When a 

construct was represented by a single item, the error was set to zero. To 

assess the adequacy of these models, several different fit indices were 

used.14 First, data were assessed for skewness. The Chi-square test was 

used as a goodness-of-fit statistic. Because other factors can influence 

this test, other goodness-of-fit statistics were additionally assessed.14 In 

addition to the Chi-square test for the incremental statistics, the goodness 

of fit index (GFI), the Bollens’ fit index (IFI) and the comparative fit index 

(CFI) were also included. Scores less than 0.90 indicate a lack of fit; 

between 0.90 and 0.95 a reasonable fit, and scores greater than 0.95 a 

good fit. The root mean-square error of approximation (RMSEA) has been 

described as the most informative statistic in determining model fit, as it 

takes into account the number of variables that are estimated within the 

model. RMSEA scores need to be below 0.05 to indicate a good fit, while 

values between 0.05 and 0.08 indicate a reasonable fit.14  

Results 

Reliability of participant performance 

All judges completed the entire survey. Over all the items combined, 

the intraclass correlation based on the reliability for the mean of ratings 

was 0.98. There was good agreement per item (0.96-.99). Results of 

agreement are shown in Table IV.   
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Table IV. Judges agreement (ICC) by NBQ item and NBQ-NL total score (95% C.I.)  

NBQ1 .998 .995-1.0 

NBQ2 .998 .969-.998 

NBQ3 .982 .952-.997 

NBQ4 .973 .928-.996 

NBQ5 .979 .946-.997 

NBQ6 .964 .904-.994 

NBQ7 .990 .973-.998 

NBQ total score .980 .970-.988 

ICC= Intra class correlation; NBQ-NL= Neck Bournemouth Questionnaire (Dutch 

Language Version) 

 

 

The percentage of items classified as either unique F, A, P, PF, EF, 

“other” or a combination of these items is shown in Figure I. Two NBQ 

items were almost uniquely classified to only one construct (i.e. NBQ1 to F 

(91.4%); NBQ7 to PF (88.6%)). Three NBQ questions were allocated for ≥ 

60% to one ICF construct (NBQ-NL questions 2, 4 and 5). Slightly more 

than 50% decided that the sum score of the NBQ measures all ICF 

constructs (F,A,P, PF, and EF). Almost all items were allocated to one or 

more ICF construct(s). The possibility to allocate items to “other”, 

meaning that an item cannot be recognized as a ICF construct, was only 

used by three participants. 71% of the participants were of opinion that 

the NBQ-NL represents all ICF constructs. More than 88% found  the NBQ-

NL to be clinically applicable and acceptable for assessing functioning and 

health in patients with WAD.  

Based on the results of the one sample t-tests, participants were able to 

classify all the items of the NBQ to the ICF (Table III). 

The five factor model was based on the results of the discriminant 

content validity (DCV). The underlying structure was tested using 

Confirmatory Factor Analysis. Fit indices are shown in Table V.  The Chi-

square goodness of fit was significant, suggesting that a the observed and 
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implied variance-covariance matrices differ.14 The RMSEA was above the 

acceptable level of a good fit (> .08) ,14 indicating that there was a non fit 

of the model. However, the GFI statistic was reasonable, and the IFI and 

CFI showed a good fit.14  

 
 

Table V: Comparison of fit statistics for NBQ-NL items in a five factor model 

Model χ2 p GFI CFI IFI RMSEA  

(90% C.I) 

F1=NBQ1; F2=NBQ2; 

F3=NBQ3; F4=NBQ4,5,6; 

F5=NBQ6 

24.56 .001 .97 .96 .96 .15 (.08-.21) 

χ2 = Chi-square statistic; p= level of significance; GFI=goodness-of-fit index; CFI=comparative fit index; 

IFI=Bollens’ fit index; RMSEA=Root Mean Square Error of Approximation; C.I.=90% confidence interval; 

F=factor; NBQ-NL=Neck Bournemouth Questionnaire (Dutch Language version) 

 

 

Discussion 

In this study we examined if the NBQ measures different constructs of 

the ICF. The NBQ is a brief questionnaire that is supposed to measure 

self-reported functioning and health.8  

Results of the discriminant content validity (DCV) showed that the NBQ 

consists of 5 different constructs of the ICF framework (function, activity, 

participation, personal factors and environmental factors).  

NBQ items 1 was identified as the strongest pure item, representing the 

ICF construct function and structure. The construct “activity” was 

represented by NBQ2, “participation” by NBQ4  and “environmental factor” 

was represented by NBQ6. Personal factors were represented by 3 items, 

namely NBQ4, NBQ5 and NBQ7. The items representing personal and 

environmental factors had much lower t-values (see table III), indicating 

less purity of the items.  

The DCV analysis showed that judges had difficulties in allocating the 

second and third NBQ item. The NBQ2 item was in 66% allocated to 



Validation of the Neck Bournemouth Questionnaire 

87 

activity and in 20% case to a mixture of activity and participation. The 

NBQ3 item  was in 57% allocated to participation and for 28% to a 

mixture of activity and participation. This might indicate the conceptual 

problems linked to the components activity and participation.11, 15 

The items NBQ 4 and NBQ 5 are focused on anxiety and depression as 

meant by the composers of the questionnaire.  The DCV analysis showed 

that these items represent the ICF construct “personal factors”.  

However,  20% of the participants allocated these NBQ items as 

“function”. It remains unclear whether these participants have 

interpretated the items as “psychological function”.  

Although NBQ6 was identified by the DCV analysis as environmental 

factor, the allocations of the judges was most divers for this particular 

item (see figure 1). It seems that the wording of this item might result to 

different interpretations, thus leading to different ICF construct 

allocations.  

Although the use of the ICF is an important item in physiotherapy,16, 17 

it seems to be difficult for physiotherapists to interpret questionnaire 

items according to the principles of the ICF. The level of training of 

physiotherapist in the use and interpretation of the ICF can have 

influenced the results of the DCV, as it depends on an adequate level of 

experience of all participants. Lack of consensus possibly due to the 

interpretation of the definitions of the ICF should be taken into account 

when analysing the DCV data in our study. Another possibility is, that the 

definitions given by the ICF are not clearly exclusive for each construct 

and may result in difficulties in implementation in a clinical setting .18 It 

might also be, that because the NBQ was not based on the ICF-constructs, 

that the wording of the items is not matching the ICF definitions, which 

result in different interpretations and allocations by the judges. 

Confirmatory factor analysis was performed to assess the hypothesized 

five-factor structure, containing the factors “function”, “activity”, 

“participation”, “personal factors”, and “environmental factors”. The 

goodness-of-fit indices of the five-factor model, representing the 
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constructs of the ICF, indicated an in-adequate fit to the data. The 

conservative goodness-of-fit index (RMSEA) did not reach acceptable 

values.14  This might be due to the fact that three of the 5 factors were 

represented by only a single item.  

Results of the DCV analysis showed that the NBQ represent five 

different ICF constructs. However, this was not supported by the results of 

the confirmatory factor analysis. The conservative fit indices did not reach 

acceptable values, but less conservative fit indices did show a reasonable 

fit. Therefore it cannot yet be concluded that the NBQ assesses different 

ICF constructs. These differences in fit indices indicate that the model is 

not completely adequate and that the factor model need to be improved.  

The purpose of assessment of patients with WAD is to describe and 

appraise individual’s functioning.19,20 Functioning is an interaction between 

the health condition and contextual factors. There may be interaction 

among these entities and among constructs within the health condition 

(function, activity and participation). In this respect, it is important to 

collect data of all constructs independently, and thereafter explore 

possible associations and causal links between them. If we want to use 

the NBQ as a screening instrument that represents the ICF, than we need 

to make sure that all the ICF constructs are purely represented in order to 

avoid contaminated relationships. In our study, the different ICF 

constructs could be identified, but three constructs were only represented 

by an single item and might not be reliable. In order to have a reliable 

assessment of the different ICF constructs, it is advisable to have at least 

three items that represent the construct.9 

Rewording of the items of the NBQ questionnaire matching the ICF 

definitions might be helpful to reduce the overlap between items, resulting 

in more clear representation of the underlying ICF construct. Remain to be 

investigated how patients with WAD interpretate the items representing 

the different constructs. Conducting a  think aloud study21-23 to investigate 

how people with WAD respond the items of the questionnaire might gain 

further insight into the content validity of the NBQ.  
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Conclusion 

The NBQ is a multidimensional biopsychosocial questionnaire. Five 

different ICF constructs were identified by DCV analysis. However, the 5 

factor structure of the NBQ could not be confirmed by means of a 

confirmatory factor analysis. 
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Abstract  

Objective  

To develop, by means of a Delphi study, a core set for measuring health 

status and health outcome in patients with Whiplash-associated disorders 

(WAD) and assessing functional health in affected individuals.  

Methods  

A Delphi study was performed involving 14 physical therapists 

experienced in the treatment of WAD. Consensus recommendations 

(based on 67% agreement) were formulated after three rounds of Delphi 

questionnaires.  

Results 

The preliminary core set for assessment of the functional health of 

subjects affected by WAD consisted of 27 questionnaires/clinical tests. 

Subsets were composed for acute, sub acute, and chronic WAD. 

Conclusions  

This is the first report on a preliminary core set for assessing functional 

health in patients with whiplash associated disorders. This preliminary 

core set should be evaluated for item validity and appropriate use by 

physical therapists. 

Key Words  

Whiplash injury, Functional health, Outcome assessment, ICF, Delphi 

study. 
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Introduction 

The sequelae of whiplash injuries, frequently described as whiplash 

associated disorders (WAD),1 involve physical, affective, cognitive, and 

social aspects.1 The incidence of WAD varies worldwide, ranging from 39 

per 100,000 inhabitants in Australia,2 70 per 100,000 inhabitants in 

Quebec, Canada,3 to 67–133 per 100,000 inhabitants in The Netherlands.4 

While the natural history of whiplash is generally thought to be 

favourable,5 29–40% of patients with WAD continue to experience 

symptoms6 characterized by a range of impairments in cervical function 

and physical activity.7 

The physical therapy assessment of patients with WAD is mainly 

focused on functioning and health,8 and a large number of clinical tests, as 

well as generic, symptom-, dimension- and condition-specific health status 

questionnaires on WAD are available for this purpose. However, a review 

of clinical guidelines on WAD reveals that there is no consensus on which 

measurements are the most appropriate for assessing the clinical 

consequences of whiplash injury and the outcome of treatment.9,10 As for 

other conditions,11,12 there is a need for consensus on the assessment of 

functional health status in patients with WAD in order to improve clinical 

decision-making.  

This study is part of a larger project on the development of a core set of 

measurements for use in patients with WAD, in order to provide a proper 

toolbox for clinical diagnosis, prognosis, and therapy evaluation. This 

project consists of four parts: 1] a critical appraisal of current literature on 

measurement and consensus guidelines for WAD; 2] a Delphi exercise to 

generate consensus recommendations for the development of a core set 

for assessing  WAD; 3] an exercise to grade the strength of 

recommendation of all clinical test recommendations (SOR); 4] cross-

validation of the results of the literature search and the results of the 

Delphi exercise. In the past, the Delphi method has been used to create 

sets for other chronic conditions.11,13,14 The aim of this Delphi study was to 

generate consensus recommendations on the development of a 
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preliminary core set for assessing the functional health status of. The 

results of our literature review and cross-validation of the core set are 

reported elsewhere.  

Methods and results  

A consensus-building, three-round, electronic mail survey was 

conducted among physical therapists and manipulative therapists using a 

Delphi technique. This methodology is appropriate in situations where 

clinical or practical judgments are needed but empirical evidence to 

support evidence-based decision-making is not available. The essence of 

the Delphi consensus technique is to derive quantitative estimates through 

the qualitative assessment of evidence. The Delphi technique is a 

structured communication process with four key characteristics: 

anonymity, iteration with controlled feedback, statistical group response, 

and expert input, and has been used to develop preliminary core sets for 

other conditions.11, 12, 14  

The response rate for each round was a priori set at a limit of at least 

75%. A priori, the limit of agreement was set at 67%. Percentage, 

average and dispersion methods were used to analyze the data.   

Participants 

Potential participants were authors of articles on WAD who worked in 

the field of physical therapy or manipulative therapy. They were asked to 

suggest other professionals working in the field as potential panellists. 

Inclusion criteria were 1] Professional background as a manual, 

manipulative, or musculoskeletal physical therapist; 2] More than 5 years 

of clinical experience in the diagnosis and treatment of WAD; 3] 

Treatment of at least five patients with a WAD per month; 4] 

Comprehension of written English; and 5] Ability and willingness to 

respond to the electronic mail survey within 4 weeks. Ninety-five experts 

were invited to participate and 53 responded to the invitation. Of these, 

14 met the inclusion criteria and agreed to participate. They had a mean 

of 18.5 years (range 5–39 years) of experience in diagnosing WAD and 
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their mean experience in WAD research was 9.5 years (range 3–31 years) 

(see Table I).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Delphi procedure 

We decided to use a three-round Delphi exercise to reach consensus on 

recommendations for questionnaires and clinical tests to be included in 

the core set for WAD diagnosis and functional health assessment (Figure 

I). Data were collected over 7 months in 2008.  

 

Table I. Characteristics of the experts (N=14)    

 
Mean age in years (range): 
 

 
42.8 (29-59) 

Profession  
Physical therapist 
Chiropractor 
Manipulative therapist 

 

 
12 
1 
1 
 

Work setting (number) 
Clinician 
Researcher 
Clinician and researcher 

 

 
12 
2 

10  

Nationality 
Australia 
Canada 
Germany 
Italy 
Island 
Netherlands 
Spain 
United Kingdom 

 

 
4 
2 
1 
1 
1 
2 
1 
2 

Years of experience: mean (range) 
Clinician 
Researcher 

 

 
18.5 (5-39) 
9.5 (3-31)  

Mean of Number of WAD patients per 
month (range) 
 

6.9 (5-15) 

Number of peer reviewed publications on 
diagnosing WAD (mean number of  
publications per expert) 

66 (4.7) 
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The required 75% response rate was achieved for each Delphi round, 

with 79% (11/14 experts) in the first round and 86% (12/14 experts) in 

the second and third rounds. There was one consistent non-responder 

throughout. The results of the percentage and average and dispersion 

methods of analysis were identical in their ranked order of statements. In 

the average and dispersion method, however, fewer statements reached 

the 67% consensus. However, the percentage method provided more 

representative results for 8 of 12 respondents (67%) and was used.  
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Literature search

Questionnaire design and pilot questionnaire

Explanation aim of the study and procedure

Collection of demographic characteristics

1 st round questionnaire:

1. describe all tests and questionnaires that you     

find important for diagnosing WAD

2. Give a short description of each test/ 

questionnaire

3. Describe the purpose of each test/ questionnaire

4. Allocate the tests/ questionnaire to a constructs 

of the ICF

5. Describe for which subgroup of WAD and in 

which phase of WAD you use the tests/ 

questionnaire

2 nd round questionnaire:

1. indicate the importance of the measurement for 

diagnosing patients with WAD (1=not important; 

7= most important).

2. Give adjustments or changes on the allocation of 

the measurements into ICF constructs

3rd round questionnaire:

1. measurements appropriate for functional health 

diagnostics patients with WAD (acute, sub acute, 

chronic)?

2. core set helpful in making a musculoskeletal 

diagnosis?

3. Core set core set enable you to set appropriate 

goals for therapy?

4. Give adjustments and arguments for the choice

Feedback to group

A master list of tests and questionnaires was provided, 

and a Likert scale (1 -7) was added to this list

Feedback to group

Provision of a  preliminary core set based on agreement 

(66%)

Allocation of tests/ questionnaires to construct

Analyzing data 

Feedback to group

Fig. I: Flow diagram of the Delphi procedure 
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Round 1 

In the first round, the aims of the Delphi exercise were explained and 

information on the experts was collected. Experts were asked to describe 

all clinical tests and questionnaires they thought were important for 

diagnosing functional health status, based on the ICF categories of WAD. 

No a priori limit was set to the number of proposed questionnaires/tests.  

An electronic spreadsheet for each ICF category was provided. “Disability” 

and “participation” were labelled as separate items, whereas “body 

functions” and “body structures” were classified in one ICF category. 

“Personal factors” (e.g., behavioural changes, coping, lifestyle) were also 

included because they may influence outcome.15 Using these 

spreadsheets, the experts were asked to briefly describe the 

questionnaires/tests and their purpose and to indicate whether they 

selected these instruments on the basis of research experience, clinical 

experience, or both.   

The experts’ names were encoded, such that the authors were blind to 

the name and code of the participating experts. The experts mentioned 

143 questionnaires/tests, and 175 descriptions for these tests and 

questionnaires. The questionnaires/tests were then grouped according to 

their aims or purpose by three researchers who worked independently of 

each other (VL, MK, JB). In case of disagreement, a fourth researcher 

(MS) facilitated a final decision. In this way, a master list of 118 

questionnaires/tests was generated, each of which was described and 

allocated to an ICF dimension. 

Round 2  

The master list of 118 questionnaires/tests were sent, with the experts’ 

code numbers, to the experts. They were asked to indicate the importance 

of the questionnaires/tests for WAD and assessing the functional health of 

patients with WAD, using a 7-point Likert scale (1=not important; 7= 

most important). They were given the opportunity to suggest changes to 

the wording of the questionnaires/tests and to adjust their ICF 

classification. Multiple answers were allowed. 
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For inclusion in the core set, the inter-expert agreement on specific 

questionnaires/tests that scored 5 or higher on the “importance” scale was 

set at 67%. Twenty-seven questionnaires/tests were included in the 

preliminary core set (Table II) and were allocated to ICF dimensions, 

again based on 67% agreement among the experts. Items could be 

allocated to more than one ICF dimension if there was agreement (67%) 

about this.  

Of 27 questionnaires/tests presented, expert agreement was 67% for 9, 

75% for 8, 83% for 6, 92% for 2, and 100% for 2. Three preliminary core 

sets for acute, sub acute, and chronic WAD were derived from the total 

core set (Table II).  The Delphi survey experts did not reach agreement on 

the ICF classification of 21 questionnaires/clinical tests, mostly regarding 

muscle function tests and questionnaires for personal factors 

(psychological factors).   
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Table II. Preliminary core set for assessing functional health in patients with WAD, based on 

≥ 67% agreement, allocation to ICF domains, and allocation to time since injury 
(acute, sub acute, chronic) 

 
 Allocation tests to time 

since injury (agreement 
%) 

Measurement 
instruments 

Description measurement 
instruments 

Agreement 
(%) 

Allocation 
tests 

to ICF 
Domains (%) 

 

Acute 
 

Sub  
Acute 

 

Chronic 
 

Proprioception Assessment of head repositioning 67 B (83)  100 100 
Neural tissue 
provocation tests 

ULTT, BPPT, SLR 67 B (67)  92 92 

Neurological 
screening tests 

Sensory and motor integrity of the 
nerve roots and nerve trunks 

67 B (85) 100 92 92 

Palpation Palpation of cervical spine, thoracic 
spine and upper limbs 
(tenderness).  

67 B (92) 92 92 92 

Passive ROM  passive inter vertebral motion and 
passive accessory motion testing of 
the spinal and costal joints. 

100 B (83) 83 92 92 

Active ROM Measure cervical ROM, Thoracic 
ROM and shoulder ROM. May use 
visual estimate or instrument such 
as the CROM.  

83 B (71) 92 100 100 

Passive accessory 
movement a/p 

In prone position posterior/anterior 
pressure 

67 B (83) 67 83 83 

Neck rotation in 
neck flexion 

Upper cervical mobility (C1-2) 75 B (83)  92 83 

Screen for 
Vertebrobasilar 
insufficiency (VBI) 

Subjective assessment of possible 
symptoms of VBI such as diplopia, 
dysphagia, dysarthria, drop 
attacks, dizziness. 

75 B (83) 67 67 75 

Upper cervical 
Ligament stability 
tests 

Tests for stability of Alar ligament, 
transverse ligament and tectorial 
membrane. 

67 B (83)  83 75 

Red flags List of questions, neuro-exam and 
subjective report of changes in 
symptoms 

83 B (77) 83 92 92 

Subjective 
questioning 

current history  ( symptoms, 
mechanism of injury, past  history, 
diagnostic tests, treatment, general 
health, mental health,  social 
history, work ability, activity 
limitations) 

75 NA 100 92 92 

Northwick Park 
neck pain 
Questionnaire 
(NPQ) 

An adaptation of the Oswestry test 
to assess the level of incapacity in 
daily activities due to the cervical 
pain. 

67 NA    

Neck Disability 
Index (NDI) 

10 part questionnaire with 6 
responses per question. Provides a 
snap shot of the patients perceived 
functional levels of disability 

92 NA 
 

75 83 92 

Whiplash 
Disability 
Questionnaire  
(WDQ) 

13 items questionnaire addressing 
the most relevant consequences 
after whiplash type injury to the 
neck.   

83 NA   67 

Global Change 6 categories ranging from 
‘Significantly worse to Significantly 
better’ 

75 NA  67 67 

Pain Intensity VAS or NRS 83 NA 100 100 92 
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Table II, continued 
 

     

VAS symptom 
intensity rating 

A visual analogue scale depicting 
the 10 most common symptoms 
suffered from WAD.  

92 NA  67 67 

Pain Diagram Locate pain areas; Assess pain 
amplification 

75 NA 75 75 75 

TAMPA Scale Kinesiophobia 67 NA 
 

 83 92 

Fear Avoidance 
Questionnaire 

Psychological screen for fear 
avoidance 

83 NA  75 92 

The Patient 
Specific 
Functional Scale 

The patient is asked to name 3 
different activities that he/she finds 
difficult to perform because of 
his/her neck condition 

100 NA   92 

SF-36 ADL's, general health, mental 
health 

67 NA   67 

SF-12 Short Form 12 is a self report 
measure of Health related quality 
of life 

83 NA   67 

VAS- participation Visual analogue scale for 
participation in daily life 

75 NA    

Treatment 
expectations 

Use of a Likert scale on the 
confidence that treatment will be 
successful 

75 NA  67 83 

Return to work 
(RTW) plans 

Questioning of plans on RTW and 
expectations/barriers etc. 

75 NA 67 75 83 

 
NA= no agreement B=Body structures and functions; 67% agreement=8 of 12 experts agreed; 75% agreement=9 
of 12 experts agreed; 83% agreement=10 of 12 experts agreed; 92% agreement=11 of 12 experts agreed 
 

 

Round 3 

In this round, the preliminary core set, developed on the basis of 

consensus in the second round, was sent to the experts, who were 

requested to indicate, on a spreadsheet, whether individual 

questionnaires/tests were appropriate for assessing functional health in 

patients with acute WAD, sub acute WAD, or chronic WAD, respectively. 

Multiple answers were allowed. The level of agreement had again been set 

in advance at 67%.  

The experts were then asked to answer three questions (yes/no): 1] Is 

this preliminary core set helpful in making a musculoskeletal diagnosis in 

patients with WAD?; 2] Does this preliminary core set enable you to set 

appropriate goals for musculoskeletal therapy in patients with WAD?, and 

3] Is this preliminary core set helpful in enabling you to assess the 

functional health of your patient with WAD? The experts were asked to 

motivate their answers. Twelve experts (86%) participated in round three, 



Core set for assessing WAD 

105 

10 of whom answered all three questions positively and 2 of whom 

answered all three questions negatively.   

The experts’ comments were analysed using an iterative thematic 

approach designed to identify major themes related to experiences in 

diagnosing WAD in a clinical or research setting16. Because this is 

essentially a subjective classification, there was discussion of how our 

views and differing perspectives influenced the interpretation of the data 

(reflexivity)17 and the thematic categories were refined (by the first 

author) where necessary. The analysis was then presented back to four 

other authors (VL, MK, PE, JB). The categories of experts’ comments are 

presented in Table III.  

Discussion  

There is currently no core set of questionnaires/clinical tests for 

assessing functional health in patients with WAD. Such a core set should 

be condition specific, based on clear theoretical construct(s), clinically 

applicable (costs of the instruments, brevity and simplicity, training 

required to perform the assessment), and available for clinical research.18, 

19  

The success of a Delphi study rests on the group characteristics of the 

expert participants and on the response rate. Group characteristics that 

could potentially influence the success of the Delphi method are the panel 

size, qualifications of the experts, and experts’ preference for 

questionnaires/clinical tests, based on their own clinical and research 

experience. Although suggested panel sizes range from 10 to more than 

1000 participants,20,21 there is little evidence that more participants 

increases the reliability or validity of consensus-derived data.20,21 The 

Delphi method does not require expert panels to be representative 

samples for statistical purposes, nor is a specific volume required for 

appropriate sampling validity.20 However, it is essential that panellists 

work in the appropriate targeted area.20,21 Our panellists had extensive 

clinical (mean 18.5 years) and research (9.5 years) in WAD. The required 

75% response rate was achieved in each Delphi round (79% in round 1, 
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and 86% in rounds 2 and 3); there was one consistent non-responder 

throughout.   

A couple of points in our design merit comment. First, we considered 

WAD a multidimensional health problem subsequent to whiplash trauma, 

although this is debated.22,23 Secondly, we entered body functions and 

body structures in one ICF dimension and not in different dimensions,24 

because most literature on the diagnosis of WAD emphasizes the 

measurement of body functions.25 We classified activities and participation 

in separate ICF dimensions. The participants had the opportunity to 

describe clinical tests of body structures, if they felt this necessary.  

We identified a preliminary core set of 27 questionnaires/clinical tests. A 

more conservative level of agreement (e.g. 75%) would have led to fewer 

suggested questionnaires/tests. The preliminary core set can be further 

refined by assessing the strength of recommendations (SOR) and carrying 

out a systematic review, which should result in fewer questionnaires/tests 

in the final version for diagnosing WAD and assessing the functional health 

of affected individuals. 

In the last round of this Delphi survey, participants were asked to 

comment on the preliminary core set. Some experts commented that the 

preliminary core set provided the opportunity to measure functional health 

problems within the ICF dimensions Body Functions and Structures, 

Activity, and Participation, Impairment, Activity Limitation, and 

Participation Restriction.24 The ICF suggests that it is possible to define 

and differentiate conceptually distinct outcome.26 Within a particular 

disease or condition, such as WAD, distinguishable constructs may be 

related to different outcomes. Many recommendations in this Delphi 

exercise do not consistently distinguish between different ICF constructs, 

between outcomes and outcome measures. Thus it is not clear whether 

the core set focuses on “what to measure”  or  “how to measure”. The use 

of the ICF as a reference framework in outcome research requires the 

availability of a standardized procedure that enables outcome measures to 

be linked to the ICF. Rules to link health-status measures to the ICF were 
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proposed by Cieza et al.15 The instructions for participants in our Delphi 

survey did not include the ICF linking rules. Thereby, we did not ask 

participants whether they had any experience or training in allocating 

diagnostic instruments for specific ICF categories , which might explain 

the very low agreement between the experts regarding the allocation of 

the questionnaires/clinical tests to the ICF categories.  

Some experts commented on measurement of active range of motion 

(AROM) and passive range of motion (PROM). One of the experts stated 

that: “…the ROM parameter measures only general mobility and is not 

sensitive to an underlying increase in segmental mobility. Patients with 

WAD may have normal ROM, but decreased mobility in some segments 

and increased mobility in other segments”. Nordin et al. concluded in their 

review of the assessment of neck pain and associated disorders that ROM 

is moderately reliable, and that it does not seem to matter whether it is 

assessed as AROM or PROM with or without a device.27 There are currently 

no normative data.  

Two experts were critical of the preliminary core set, commenting that it 

did not assess muscle function and inadequately assessed sensorimotor 

function. While these assessments were mentioned in the first Delphi 

round, there was insufficient agreement about them to include them in the 

second Delphi round. Two experts did not respond in Delphi round two but 

did in rounds one and three and may have influenced the content of the 

final preliminary core set. Indeed, several studies have incorporated 

muscle function tests in the assessment of functional health in patients 

with WAD.28,29 However, this is a preliminary core set and it will be 

adapted following the systematic review and strength of recommendations 

analysis.  

Several experts commented that the preliminary core set is “heavily 

oriented to pain and joint dysfunction and psychosocial issues”. However, 

WAD is considered a multidimensional problem with physical, affective, 

cognitive, and social aspects, and all these aspects should be considered 

when diagnosing the condition and assessing the functional health of 
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affected individuals. Since the composition of this preliminary core set 

would have been influenced by individual preferences or differences in 

interpretation of the clinical characteristics of WAD, it is important to 

refine it further by means of the SOR analysis and literature review.  

Conclusion 

This preliminary core set is a first step in the development of a clinically 

applicable, valid, and reliable diagnostic procedure to assess the functional 

health of patients with WAD. The core set will be refined further by cross-

validation between the results of the literature search and the results of 

the Delphi exercise. Further research must focus on the theoretical 

background of diagnosing functional health problems in patients with 

WAD, and on the validity, reliability, and clinical applicability of the core 

set as a whole.  
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Table III. Comments on preliminary core set for measurement WAD 
 
Questions and remarks (number of experts which made the remark): 
 
Question 1: Is this core set helpful in making a musculoskeletal diagnosis? 
Comments: 

• It helps with the clinical reasoning process (1) 
• It measures different dimensions of the ICF (1) 
• Items overlap/ are similar (1) 
• There are too many items in the core set (2) 
• There is no assessment of muscle function (2) 
• Core set should be able to distinguish the primary symptoms, both in the acute and 

chronic phase, from those that develop secondarily due to compensatory mechanisms 
(1).  

• Diagnosis and treatment must focus on underlying causes of the problem (1) 
• It would be helpful if physical therapists can select the questionnaires and tests from 

the core set (2) 
• There is inadequate assessment of sensory motor function (2) 
• More tools are needed to establish a firm diagnosis (2) 
• It is heavily oriented to pain and joint dysfunction and psychosocial issues (1) 
• Diagnosis of a structure is not possible (1) 

 
Question 2:  Does this core set enable you to set appropriate goals for musculoskeletal 

therapy? 
Comments: 

• It helps you with the clinical reasoning process (2) 
• It greatly assists the setting of appropriate goals (5) 
• It helps with identifying prognostic factors that may be predictive of poor outcome (2) 
• The core set does not include social/cultural factors in relation to treatment outcome 

(1) 
• The core set does not include assessing strength/endurance of the deep neck flexors, 

which is necessary (2) 
• This core set does not include measures of physical impairments (1) 

 
Question 3:  Is this core set be helpful for assessing the functional health status of patients 

with WAD?  
Comments: 

• A nice flow for the ICF model, therefore stimulate general goals (1) 
• SF-36 or SF-12 are not clinically helpful for other than a global assessment of quality of 

life (1) 
• The core set gives adequate information to gain insight into the patients health status 

(2) 
• There is too much reliance on self-report questionnaires for assessing functional health 
• Observer based outcomes of functional performance are missing (2) 
• Objective functional assessment, particularly with regard to Return To Work is missing 
• Too much emphasis on impairments and activities and too little on personal or 

environmental factors (2) 
• There is too much overlap in questionnaires. Further guidance is needed to suggest 

which are the most appropriate (2) 
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Abstract 

Objective  

To develop a condition-specific self-assessment questionnaire for 

patients with Whiplash-associated disorders, that measures perceived 

activity limitations and participation restrictions according to the ICF. 

Methods 

1. A Delphi study involving 12 health professionals experienced in the 

assessment of patients with WAD.  

2. Patients were interviewed by means of a semi structured interview 

Results  

A 38 item, condition-specific questionnaire based on clinical experience 

of experts and patients’ experience. This questionnaire measures the ICF 

construct activity and participation. 

Conclusions 

The Whiplash Activity and participation List (WAL) measures activity 

limitations and participation restrictions. The WAL is a first step in the 

development of a clinically applicable instrument to assess activity and 

participation in patients with whiplash-associated disorders. 

Key Words 

Whiplash injury, activity and participation, self-assessment, ICF, Delphi 

study.  

  



Chapter 5 

118 

Introduction 

A fair proportion of patients with whiplash-associated disorders (WAD) 

experience chronic complaints,1 which may interfere with patients’ job, 

everyday activities, and leisure-time pursuits.2 Traditionally, the focus in 

the WAD literature has been on measurement of impairments, especially 

pain, cervical muscle function and cervical range of motion.3 However, 

evidence shows that other factors, such as activity limitations and 

participation restrictions, as well as personal factors seem of equally 

importance.4 In order to facilitate the measurement of aspects other than 

impairments, there is a need for a comprehensive conceptual framework.5 

The International Classification of Human Functioning (ICF) seems to 

provide such a broader framework, which is based on the concept of 

functioning and health.6 The ICF contains three main constructs 

(components) of health: Body Functions and Structures, Activity and 

Participation and their respective opposites Impairment, Activity Limitation 

and Participation Restriction. Personal factors (e.g., behaviour changes, 

coping, lifestyle), and environmental factors (e.g., medical care, 

rehabilitation, physical environment) are additional components of the 

ICF.6 Understanding of functioning and health in WAD requires an 

appreciation of the interrelationship between clinically relevant constructs 

and additional components.7 Assessment of activity limitations and 

participation restrictions separately provide a better insight into the 

relationship between physical impairments, psychological factors and 

environmental factors and prolonged disability, and can be helpful for 

setting goals for rehabilitation and physiotherapy treatment.8  

Although several strategies in rehabilitation medicine and physiotherapy 

focus on the improving the level of activity and participation in patients 

with chronic WAD,9 there is no condition-specific instrument available by 

which activity limitations and participation restrictions can be assessed or 

evaluated. Until now, clinicians and researchers must rely on generic 

disability measures.2  
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Nordin et al. recommend the use of condition-specific patient self-

assessment questionnaires in routine clinical practice and research.10 

These questionnaires can provide valuable insight into the impact of neck 

pain, can be used to monitor changes in the condition over time, and can 

be helpful in establishing the patient’s perceived functional deficit.10 

Additionally, the use of patient self-assessment questionnaires can be 

useful for choice of appropriate treatment goals and effective treatment 

for both clinicians and patients. In clinical practice as well as in research 

there is a need for an instrument that measures perceptions of activity 

limitations and participation restrictions in patients with WAD.  

When measuring functioning and health, it is important to ensure that 

the measures assess only the construct of interest while not 

simultaneously  measuring other constructs of the model.11 Estimation of 

the true relationship between separate items (constructs) of a 

questionnaire is not possible if there is an overlap in the constructs 

measured by the salient items of the questionnaire.12  

A condition-specific instrument should fulfil the following criteria: 1] the 

instrument measures only the constructs of interest: activity limitations 

and participation restrictions;11 2] the instrument is clinically applicable, 

i.e. registration of the items is simple, and the instrument is easy to 

interpret;10 3] the instrument is clinically relevant and acceptable, both for 

patients and health professionals;13 4] the instrument is developed within 

the context of a conceptual framework that gains international acceptance 

by clinicians and researchers, like the ICF.11 

The aim of this study was to develop a condition specific instrument for 

WAD that measures activity limitations and participation restrictions, as 

meant by the World Health Organization (WHO) in accordance with the 

ICF.  

Methods and results 

This study comprises three separate but interlinked sub-studies: 1] a 

first draft questionnaire was formed based on expert opinion; 2] a second 

draft questionnaire was formed based on replies to an adapted version of 
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the McMaster Toronto Arthritis Patient Preference Disability Questionnaire 

(MACTAR)14 administered to patients with sub acute and chronic WAD I or 

II, according to the Quebec Task Force Classification;15 3] results of these 

sub-studies were compared and analyzed, and compared with 

questionnaires which aim to measure activity limitations and/ or 

participation restrictions in patients with neck pain. Based on this data 

analysis a first version of the WAL was composed.  

 

 

 

Table I. Characteristics of the experts (N=13)    

 

Mean age in years (range): 

 

42.2 (29-53) 

Profession:  

Physical therapist 

Occupational therapist 

Physiatrist 

 

8 

3 

2 

Work setting (number) 

Rehabilitation center 

Primary care setting 

 

8 

5 

Mean of number of WAD patients per 

month (range) 
6.9 (3-10) 

 

 

Method 1  

A consensus-building, three-round, Delphi study was conducted among 

physiotherapists, physiatrists and occupational therapists, using an 

electronic mail survey.  The Delphi technique is a structured 

communication process with four key characteristics: anonymity, iteration 

with controlled feedback, statistical group response, and expert input, and 

has been used to develop preliminary core sets for other conditions.18, 19  
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Round 1  

Prior to the first round of the Delphi study, activities and participation 

items, relevant for assessing patients with WAD, were selected by nine 

experts in the field of assessment and treatment of patients with WAD. 

Participants were asked to mark on a printed version of the ICF (Dutch 

version) all activities and participation items that in their opinion were 

relevant for the assessment of patients with WAD. Thereby, participants 

were asked to rank all chosen items on a 5-point Likert scale (1= the item 

is relevant but not necessarily included in an activity and participation list 

for WAD;  5= the item is relevant and must absolutely be included in an 

activity and participation list for WAD). Additionally, 24 patients with WAD 

selected those activities and participations from the printed ICF list that 

were, according to their experience, relevant to be measured. All items 

scored by the participants (experts and patients) with a Likert score of 3 

or higher, were included in the list of activities and participation items for 

the first Delphi round. This list contained 153 items. An electronic version 

of this list was made with help of the Survey Console software® package. 

Potential participants of the Delphi study were recruited via the 

professional networks of the authors. Potential participants were asked to 

suggest other potential panelists working as professionals in the field. 

Inclusion criteria were 1] Professional background as a physiatrist, 

physiotherapist, or occupational therapist; 2] More than 5 years of clinical 

experience in patient management, especially the (functional) diagnosis 

and treatment of WAD patients; 3] Treatment of at least three new 

patients with WAD a month; and 4] Ability and willingness to respond to 

the electronic mail survey for each Delphi round within 4 weeks. Twenty-

five experts were invited to participate and 18 responded to the invitation. 

Of these, 12 met the inclusion criteria and agreed to participate. The 

characteristics of the experts are described in Table I.  All experts 

participated in all three round of the Delphi study.  

In the first round, the aims of the Delphi study were explained and 

information on the experts was collected. The experts were asked to 
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select based on their expertise  all items in the list that were relevant for 

measuring activities and participation in patients with WAD. Selection was 

done by clicking on “yes, this item is relevant”, or clicking on “no, this 

item is not relevant”. No a priori limit was set to the number of items to 

be selected.  Experts were given the opportunity to suggest relevant items 

that were not on the list. The level of inclusion was a priori set at 80% 

agreement among the experts, i.e. items were included in the list for 

round 2, if 80% or more of all participants selected these items. Based on 

this level, 65 items were included. No extra items were added to the list 

by the participants.  

Round 2  

In the second round the experts were provided with their own scores 

and the group score (range of the scores and mean score). The scores 

were coded for  the sake of anonymity. Experts were then asked to 

indicate on the 65-item list of the first round, the importance of the items 

for including in an activity and participation list for patients with WAD. A 

7-point Likert scale (1=not important; 7= most important) was used. 

Additionally, participants were asked to select maximal 10 items out of the 

65-item list which did not reach agreement (< 80%). Prior to round two, 

it was decided that items were to be included when more than 75% of the 

experts, scored 5 or more on the Likert-scale.  

As a result of round 2, fifty items were included (Table II).  
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Table II 

 Selected demographic data patients with WAD, time since injury, and type of injury (N=69) 

 Women 

(N=53) 78.8% 

Men 

(N=16) 23.2% 

Age (years): mean (SD) 41.6 (12.2) 42.0 (8.8) 

Age (years): range 19-69 27-47 

Time since collision (months) (%) 

3 -6 

7 - 12 

13 - 26 

27 - 52 

53 - 78 

> 78 

 

7  

15  

21 

4 

2 

4 

 

4 

3 

6 

1 

1 

1 

Type of injury (n) 

Rear end collision 

Front collision 

Side impact collision 

Sport injury 

Other injury 

 

42 

2 

2 

2  

5  

 

12 

1 

 

 

3  

Neck Disability Index (NDI)  

Total core:   

mean(SD) 

range 

 

 

 

26.9 (7.9) 

10-47 

 

 

23.4 (8.9) 

8-39 

Neck Bournemouth Questionnaire (NBQ) 

Total core:   

mean(SD) 

range 

 

 

46.3 (13.8) 

12-69 

 

 

40.5 (14.3) 

20-61 
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Round 3 

In this round, the coded individual scores and the group scores (range 

and mean) and the concept item list, developed on the basis of 80% 

agreement in the second round, was sent to the experts, who were 

requested to indicate (with “yes” or “no”), which of the items must be 

absolutely included in the questionnaire. The experts were asked to 

weight their decisions based on the following criteria: 1] all questionnaire 

items must be relevant for measuring problem perceptions in activities 

and participation in patients with WAD; 2] the questionnaire must be 

applicable in clinical practice; 3] the questionnaire must be clinically 

relevant and acceptable, both for patients and professionals. In this 

round, no Likert-scale was used.  The level of inclusion had again been set 

in advance at 80% agreement. Additionally, the experts were asked to 

indicate which scoring system would be the most appropriate for this 

questionnaire. They were also given the opportunity to comment on the 

study and the draft version of the questionnaire.  

As a result, 23 items were chosen by the experts, for inclusion in the 

questionnaire. For a scoring system for the questionnaire, four 

suggestions were given. Five experts suggested a 5-point Likert scale, 

three experts suggested a 7-point Likert-scale, and three suggested an 

11-point Likert scale, while 1 suggested  a visual analogue scale (VAS).  

Method 2  

In the second part of the study, questionnaire items were selected 

based on replies to the adapted version of the McMaster-Toronto Arthritis 

Patient preference Disability Questionnaire (MACTAR),14 administered to 

69 patients with sub acute or chronic WAD (Table II). The MACTAR was 

used in all patients as part of a routine assessment in clinical practice, in 

rehabilitation centers and in primary care settings. All patients signed 

informed consent. Each patient was asked to identify a maximum of 10 

most problematic activities or participation restrictions that he/she 

experienced due to WAD. The patients also answered complementary 

questions about the circumstances under which the activities took place. 
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Subsequently, the patients were asked to rank the activities for their 

importance and to score the level of limitation of each item on a numerical 

rating scale from 0 to 10. A priori, the decision was made to include the 

25 most frequently mentioned first level codes of the ICF, supplemented 

by second and third level ICF codes (if mentioned) in the concept 

questionnaire (WAL).  

After data collection, all items that could not be recognized as activity 

limitation or participation restriction were removed from the list during a 

consensus meeting with the authors (MSch, MSt, PS). The activity 

limitations and participation restrictions mentioned were then linked to the 

ICF according to established linking rules,20 by three authors (MSch, MSt, 

PS). 

In all collected MACTAR registration forms, 178 activity limitations or 

participation restrictions were mentioned. After grouping, rewording and 

linking to the ICF, 132 items remained. Of these 132 items, all items 

suggested by 10% or more of all participating patients were included in 

the concept list (Table III). 

Method 3 

Results of the sub-studies (method 1 and 2) were analyzed and 

compared with those of existing questionnaires that include items that 

assess activity limitations and/ or participation restrictions.  A literature 

search was performed in MedLine, Cinahl, and EMBASE, searching for self-

assessment questionnaires for neck pain. Thirteen self-administered 

instruments were found that are used for the clinical assessment or 

evaluation of patients with neck pain (with or without radiculopathy or 

WAD). Only those studies were selected that involved patients seeking 

treatment for neck pain and using these self-assessment questionnaires. 

Eight questionnaires (the extended Aberdeen Spine Pain Scale (APS), 

Neck Bournemouth Questionnaire (NBQ), Cervical Spine Outcome 

Questionnaire (CSOQ), Copenhagen Neck Functional Disability Scale 

(CNFDS), Current Perceived Health 42 Profile (CPH42), Neck Disability 

Index (NDI), Sickness Impact Profile (SIP), and the Whiplash Disability 
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Questionnaire (WDQ)), were selected by three authors (MSch, MSt, PS), 

based on full text articles, and on judging the original questionnaires 

(English versions). This selection was compared with the selection of self-

assessment questionnaires by Nordin et al.10  
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Table III. Activity limitations (AL) and participation restrictions (PR) suggested by experts (n=13) (results of the 

Delphi study), patients (n=69), (results of the MACTAR, after removing < 10% suggestions patients); compared with 

questionnaires for the evaluation of function and disability in patients with cervical pain  

 

Activity limitation/ 

Participation restriction 

Chapter 

ICF/ICF 

code  

Number of 

experts (%) 

who 

suggested the 

AL/ PR 

Number of 

patients (%) 

who 

suggested 

the AL/ PR 

Names of questionnaires 

which contain these items 

Learning and applying knowledge (ICF 

Chapter 1) 

    

Focusing attention  d160  11 (92)  SIP 

Reading d166 9 (75.0) 22 (31.9) CNFDS; NDI; NPNPQ; 

EABPS; NBQ 

Solving complex problems  d1751 6 (50)   

General tasks and demands (ICF 

Chapter 2) 

    

Undertaking multiple tasks  d220 9 (75) 10 (14.5) CPH42 

Handling stress and other 

psychological demands  

d240 11 (92) 

 

  

Communication (ICF Chapter 3)     

Conversation  d350  10 (14.5)  

Using writing machines  d3601  13 (18.8) SIP 

Mobility (ICF Chapter 4)     

Bending  d4105 3 (25) 7 (10.1) CPH42; SIP 

Maintaining a sitting position  d4153  15 (21.7) SIP 

Transferring oneself, unspecified ¥ d4209 10 (83.3)   

Lifting and carrying objects  d430 8 (66.7) 36 (52.2) CNFDS; NDI; NPNPQ; SIP; 

NBQ 

Reaching d4452  13 (18.8) CPH42 

Catching d4455 3 (25)   

Walking and moving   d450  12 (17.4) SIP 

Moving around d455 3 (25)   

Climbing d4551   11 (16.0) CPH42; SIP 

Running  d4552  4 (33) 12 (17.4)  

Jumping  d4553  4 (33)   

Using transportation  d470  8 (11.6)  
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Table III, continued 

 

Driving human-powered 

transportation  

d4750  14(20.3)  

Driving motorized vehicles  d4751 11 (92) 34 (49.3) NDI; NPNPQ; WDQ; EABPS; 

NBQ 

Self-care (ICF Chapter 5)    EABPS, NBQ 

Washing oneself  d510   NDI; WDQ; SIP 

Caring for body parts  d520 6 (8.7)  CNFDS 

Dressing  d540  13 (18.8) CNFDS; NDI; WDQ; SIP; 

NBQ 

Domestic Life (ICF Chapter 6)     

Shopping  d6200 7 (58.3) 11 (16.0)  

Household tasks   d630 2 (16.7) 14 (20.3) SIP 

Doing housework  d640 10 (83.3)  SIP; NBQ 

Cleaning living area  d6402  24 (34.8) SIP 

Using household appliances  d6403  28 (40.6)  

Disposing of garbage  d6405  8 (11.6)  

Interpersonal interactions and 

relationships (ICF Chapter 7) 

    

Basic interpersonal interactions d710  8 (11.6)  

Complex interpersonal interactions  d720  11 (16.0) CNFDS; NPNPQ; WDQ; NBQ 

Family relationships  d760  12 (17.4)  

Sexual relationships  d7702 6 (50) 11 (16.0) EABPS; SIP 

Major Life Areas (ICF Chapter 8)     

School education  d820 5 (41.7)  WDQ 

Remunerative employment  d850 12 (100) 27 (39.1) NDI; NPNPQ; WDQ; EABPS; 

NBQ 

Community, Social and Civic Life (ICF  

Chapter 9) 

    

Recreation and leisure D920 11 (92)  EABPS; SIP; NBQ 

Community life  d910 5 (41.7)   

Sports  d9201 8 (66.7) 56 (81.2) WDQ 

Arts and culture  d9202  7 (10.1) SIP 

Socializing  d9205  7 (10.1) CPH42; SIP; NBQ 

 

¥ Suggested by the experts: rotating the head and the cervical spine while sitting in a car 

CNFDS=Copenhagen Neck Functional Disability Scale ; CPH42=Current Perceived Health 42 Profile; EABPS=Extended 

Aberdeen Back Pain Scale; NDI=Neck Disability Index; NBQ=Neck Bournemouth Questionnaire; NPNPQ=Northwick 

Park Neck Pain Questionnaire ;  SIP=Sickness Impact Profile;  WDQ=Whiplash Disability Questionnaire.  
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Two questionnaires reported by Nordin et al (Problem Elicitation 

Technique, and VAS) were not included in this study, because these two 

questionnaires do not contain a fixed number of activity limitations and/ 

or participation restrictions. In a consensus meeting, questionnaire items 

were selected which seem to measure activity limitations and/ or 

participation restrictions using the ICF linking rules20.  Twenty-six activity 

limitations and/ or participation restrictions were selected and compared 

with the results of method 1 and method 2 (see Table III). Compared to 

this list of activity limitations and participation restrictions suggested by 

experts and by patients, no new items in the screened eight 

questionnaires were found.  

Based on the comparison of the suggested items by experts and 

patients and on the items that were found in the selected questionnaires, 

a first version of the WAL was composed. This first version contains 38 

items. A scoring system was chosen according to the ICF (0=no problem; 

1=mild problem; 2=moderate problem; 3=severe problem; 4=complete 

problem).   

Discussion 

The aim of this study was to develop a condition-specific, self-

assessment for patients with WAD that measures activity limitations and 

participation restrictions, in accordance to the ICF. This study was initiated 

as no questionnaire was available assessing functioning and health in 

patients with WAD with a focus on the ICF construct of activity and 

participation. There is a need for such an instrument because clinical 

decision making in rehabilitation medicine and physiotherapy is mainly 

based on insight in the interrelationship  between the separate constructs 

of the functioning and health of patients.  

The definitions of ‘activity limitations’ and ‘participation restriction’, as 

described in the ICF, were used to design a 38 items condition-specific 

questionnaire. This questionnaire was based on expert’s opinion, and on 

patients’ experiences, meaning that it has face validity. It measures the 

ICF construct activity and participation, which has the advantage that 
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inference, can be made on the amount and level of activity limitations and 

participation restrictions in patients, without interference with other 

constructs. This could make goal setting for interventions more easily.  

A majority of the items (n=14) is focused on “mobility”, followed by 

activities in “domestic life” (n=6), and “activities and participation in 

Community, Social and Civic Life” (n=5), suggesting that physical 

functioning is seen both by patients and experts as the most important 

group of activities and/ or participation.  There is considerably overlap 

between the items based on patients’ and expert’s suggestions and the 

existing questionnaires which are used as counterpart questionnaires.  

The WAL is condition-specific, is based on sound theoretical construct(s) 

and is clinically applicable (brevity and simplicity).   

The conceptualization of the WAL is based on opinions and suggestions 

of patients and experts which has the advantage that the chosen items 

are clinically relevant and are meaningful in the daily life of patients with 

WAD. 

Our study has some limitations. First, we used a Delphi method to 

obtain expert opinions. The success of such a strategy rests on the group 

characteristics of the expert participants. Although all experts had 

considerably clinical experience in assessment of patients with WAD, we 

did not use sound criteria on which the level of expertise could be judged. 

Thereby, the question remains if the group of experts participating in our 

study can be judged as being representative for the majority of clinical 

health professionals in the domain of rehabilitation in relation to WAD.  

All the patients who participated in this study followed regular 

treatment programs in outpatient clinics, rehabilitation centers or primary 

care settings for physiotherapy. Following an intervention program can be 

of influence on the suggestions for questionnaire items as given by the 

patients. Additionally, patients’ suggestions were based on MACTAR data. 

The MACTAR is a routinely used instrument for assessment of activity 

limitations and participation restrictions. Clinicians should be trained in 

specific interviewing techniques, in order to use adequately the MACTAR. 
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In our study we did not check the level of experience with the MACTAR. A 

different use of the MACTAR may lead to biased data. MACTAR is normally 

used and validated for other types of patients. A parallel study however 

showed the appropriateness of the methodology in patients with 

haemophilia were it was shown that at the end the questionnaire 

developed (HAL) was appreciated best by the patients,16, 17  and is 

subsequently frequently used in several studies and translated into 

several languages. 

When introducing a new instrument it is necessary to assess its internal 

consistency, construct validity, convergent validity, and clinical 

applicability, before it can be used in clinical practice. Unlike several 

questionnaires available which measure disability, no questionnaires (just 

measuring one separate dimension of the ICF) are available using as a 

counterpart instrument for measuring the construct validity. Additionally, 

it will be difficult to assess the test-retest reliability, as the amount and 

level of activity limitations and participation restrictions frequently 

fluctuate over time.   

In conclusion, until now, in the assessment of functioning and health of 

patients with WAD, clinicians and researches must rely on generic 

disability measures. Based on generic instruments, it is difficult for 

clinicians to make inferences on the amount and level of activity 

limitations and participation restrictions. The WAL as a new questionnaire 

offers the opportunity to just measure perceptions of activity limitations 

and participation restrictions. The WAL is a first step in the development 

of a clinically applicable, face valid instrument, to assess activity and 

participation of patients with WAD. Further research must focus on the 

generizability of this questionnaire.  
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Abstract 

Objectives 

To examine the relative contribution of cervical impairments and 

psychosocial factors to perceived disability among people with chronic 

whiplash associated disorders.  

Design 

A total of 86 patients with chronic Whiplash Associated Disorders 

participated in this observational, cross-sectional study. All patients were 

presented to outpatient physical therapy clinics. All patients completed the 

Neck Disability Index (NDI). Depression, anxiety, and catastrophizing 

were measured with the Hospital Anxiety and Depression Scale (HADS) 

and the Pain Coping and Cognition List (PCCL), respectively. Cervical 

function was assessed by measuring the active range of motion. Stepwise 

and hierarchical regression analysis was used to estimate the contribution 

of cervical impairment and psychosocial functions to the variance in neck 

disability.  

Results 

Depressive symptomatology and catastrophizing explained 61% of the 

variance in NDI scores. Catastrophizing explained 57% of the variance in 

NDI scores and 15% of the variance in the sum scores of active cervical 

rotations.   

Conclusions 

Catastrophizing explained the variance in both perceived neck disability 

and, to a lesser extent, active range of cervical motion which suggests 

that pain-related catastrophizing plays an important role in the physical 

complaints of patients with chronic whiplash-associated disorders when 

referred to a physical therapist.  

Key Words 

Whiplash injury, Neck disability, Psychosocial Factors, Neck function.  
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Introduction 

Whiplash-associated disorders (WAD) are a complex phenomenon 

involving impairments of motor, neuropsychological, and psychological 

function. The incidence of WAD varies worldwide, ranging from 39 per 

100,000 inhabitants in Australia,1 70 per 100,000 inhabitants in Quebec, 

Canada,2 to 67-133 per 100,000 inhabitants in The Netherlands.3 While 

the natural history of whiplash is generally thought to be favourable, a 

sizeable proportion of patients with WAD (29–40%) experience chronic 

complaints,4 which are mainly characterized by a range of cervical 

impairments, functional limitations, and psychological factors.5 Tissue 

damage is frequently not detected in chronic WAD.6  

There is growing evidence that depressive mood is part of the 

symptomatology of WAD,7 although it is unclear whether this is related to 

the chronic pain syndrome per se8 or whether it is related to the whiplash 

injury.7 Wenzel et al.9 reported depressive symptoms in patients whose 

whiplash injury occurred more than 2 years previously, but not in more 

recently injured patients. In longitudinal studies, Gargan et al10 and 

Richter11 observed an increase in depressive symptoms in patients with 

long-lasting pain. Sterling et al.12 described the development of 

depressive symptoms in patients who failed to recover within 6 months. In 

contrast to these findings, Carroll et al.13 reported, in a large population-

based incidence cohort study, that approximately 45% of patients with 

traffic-related whiplash injuries showed depressive symptoms in the early 

weeks after the collision. The early presentation of depressive symptoms 

suggests that the symptoms were not due to chronic pain.13  

Pain-related catastrophizing may be another factor related to chronic 

WAD. A few studies have explored the role of pain-related catastrophizing 

in patients with chronic neck pain after a motor vehicle accident.14 A 

significant correlation was found between pain-related catastrophizing and 

the range of lumbar motion.15 These factors may also be relevant in 

patients with chronic WAD. However, it remains unclear, if and to what 

extent, a decreased active range of cervical motion contributes to the 
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level of self-perceived neck disability and whether a decreased active 

range of cervical motion is influenced by psychological factors, such as 

pain-related catastrophizing and depressive symptomatology. Little 

attention has been paid to the relation between psychological factors and 

disability in daily life. While several prognostic factors for the development 

of disability have been identified,16 it is unclear to what extent 

psychosocial factors, such as depressive symptoms and catastrophizing 

thoughts, contribute to disability in daily life. We hypothesized that a 

significant proportion of the variance in self-perceived disability could be 

explained by depressive symptomatology and by pain-related 

catastrophizing in patients with sub acute and chronic WAD. Thereby, 

according to the fear avoidance model,17 we hypothesized that limitation 

of the active range of cervical motion would be associated with depressive 

symptomatology and with catastrophizing thoughts.  

Therefore in this study we evaluated (1) the relative contribution of 

depressive symptomatology and pain-related catastrophizing to the 

variance in perceived disability of people with chronic WAD, and [2] the 

relative contribution of depressive symptomatology and pain-related 

catastrophizing to the variance in active range of cervical motion in 

patients when referred for physical therapy.  

Methods 

Design 

This observational study had a cross-sectional design.  

Subjects 

From August 2005 to February 2007, people living in the Dutch 

provinces Utrecht, Noord-Holland, and Gelderland and who had sub acute 

and chronic traumatic neck injury were invited to participate in the study 

if the following criteria were met: 1) involvement in a low-impact neck 

trauma (i.e., change in vehicle velocity of 4–15 km/h),18 2) all participants 

had WAD Type II (according to the Quebec Task Force on Whiplash 

Injuries,2 diagnosed by a physician, 3) all participants were referred to a 
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physical therapist by a general practitioner, 4) the interval between the 

accident and the examination was more than 6 weeks, 5) participants 

could comprehend spoken and written Dutch. Patients were excluded if 

they had neurological signs or symptoms, relevant co-morbidity (non-

mechanical headache, non-mechanical neck pain, vertigo), and/ or recent 

pathology. Recruitment continued for 1.5 years.  

The Medical Ethics Committee of Utrecht University approved the study. 

All subjects provided written informed consent before enrolment in the 

study.  

Protocol 

After enrolment, the procedure (physical examination and 

questionnaires) was explained. As physical measurements the active 

range of cervical motion was measured in axial right and left rotation, in 

flexion, and in extension (C-AROM).  The subjects were then given the 

Neck Disability Index (NDI),19 the Hospital Anxiety and Depression Scale 

(HADS),20 the Pain Coping and Cognition List (PCCL),21 and a 

questionnaire concerning demographic data (age, gender, marital status, 

information about job and educational level, income, type of injury, and 

time since injury).  All questionnaires were  completed at home; a return-

stamped envelope was provided. All questionnaires were returned within 

14 days. Cervical range of motion was measured by trained physical 

therapists (n=8) in the outpatient physical therapy clinic.  

Disability measures. Self-reported pain and disability were measured 

with the Neck Disability Index. This questionnaire is a 10-item self-report 

instrument for assessment of physical disability of subjects with neck pain, 

particularly from whiplash-type injuries. Each item is scored from 0 to 5. 

The NDI has a high degree of test-retest reliability (r=0.89), internal 

consistency (Cronbach’s alpha = 0.80), and acceptable level of validity (r= 

0.65-0.70), and is sensitive to severity of disability and to changes in 

severity over time (r=0.60).22, 23 Disability categories for the NDI are: 0-4 

= no disability, 5-14 = mild disability, 15-24 = moderate, 25-34 = severe, 

above 34 = complete.24  
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Cervical active range of motion C-AROM was measured using the 

Cervical Range of Motion Device (CROM).25 The CROM is a reliable (ICC 

intra-rater reliability=.93; ICC inter-rater reliability=.83,25 inter-

instrument reliability r=.98) and valid instrument for use in clinical and 

experimental settings.26 Sum scores of the measures in flexion and 

extension, and sum scores of right and left rotation were calculated. 
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Table I Selected demographic data patients with WAD, time since injury, and type 

 of injury (N=86) 

 
 

 

Women 

(N=63) 73% 

Men 

(N=23) 27% 

Age (years): mean (SD) 39.3 (11.0) 45.65 (11.7) 

Age (years): range 19-64 24-70 

Current marital status (%) 

Married/ living together  

Children  

 

47 (74.6) 

26 (41.3) 

 

17 (73.9) 

12 (52.2) 

Paid job (%) 

 Yes 

 No 

 

40 (63.5) 

23 (36.5) 

 

18 (78.3) 

5 (21.7) 

Educational level: number, (%) 

Lower education  

Higher education  

 

23 (36.5) 

40 (63.5) 

 

10 (43.5) 

13 (56.5) 

Level of income in € (%) 

Not willing to tell income 

< 18000 

18000 – 27000 

27000 – 42000 

42000 – 52000 

> 52000  

Missing/ not known 

 

9 (14.3) 

23 (36.5) 

9 (14.3) 

13 (20.6) 

7 (11.1) 

2 (3.2) 

- 

 

3 (13.0) 

2 (8.7) 

8 (34.8) 

- 

3 (13.0) 

5 (21.7) 

2 (8.7) 

Time since collision (weeks) (%) 

6 - 12 

13 - 26 

27 - 52 

53 - 78 

> 78 

 

5 (7.9) 

8 (12.7) 

12 (19.0) 

13 (20.6) 

25 (39.7) 

 

2 (8.7) 

4 (17.4) 

7 (30.4) 

2 (8.7) 

8 (34.8) 

Type of injury (%) 

Rear end collision 

Front collision 

Side impact collision 

Sport injury 

Other injury 

 

39 (61.9) 

10 (15.9) 

7 (11.1) 

3 (4.8) 

4 (6.3) 

 

18 (78.3) 

- 

1 (4.3) 

1 (4.3) 

3 (13.0) 
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Psychosocial variables. After physical examination, all subjects also 

completed a pain coping and cognition questionnaire (Pain Coping and 

Cognition List, PCCL),21 and an anxiety and depression list (Hospital 

Anxiety and Depression Scale, HADS).20  

The PCCL was used to measure catastrophizing. The PCCL is based on a 

compilation of the Pain Coping List, the Pain Control List, and the Coping 

with Pain Questionnaire. The internal consistency of the PCCL is good 

(Cronbach’s α between 0.80 and 0.85), the test-retest reliability is 

moderate to good (r between 0.64 and 0.79), and the construct validity is 

fair.  

The Hospital Anxiety and Depression Scale (HADS) is widely used to 

measure mood, emotional distress, anxiety, depression, and emotional 

disorder in clinical populations with symptoms of physical disease. The 

HADS was designed to avoid items that might be endorsed due to physical 

rather than to psychological states.27 There are 14 items, each answered 

on a 4-point verbal rating scale. The HADS can be used to measure 

anxiety (7 items), depression (7 items), and emotional distress (all 14 

items). Alternatively, it can be used to screen for emotional disorder using 

cut-offs for the anxiety and depression scales. Severity of states is: 

Normal= 0-7, Mild = 8-10, Moderate =11-14, and Severe =15-21. For 

case identification, the cut-off for anxiety and depression was 8-10. The 

HADS has been found to perform well in assessing symptom severity and 

in somatic, psychiatric, and primary care patients and in the general 

population.28 HADS scores are independent of physical symptoms and can 

be used to differentiate anxiety and depression.27 The HADS has been 

used in a population of WAD patients.9  

Data Analysis 

All collected data were stored in SPSS version 14.0 (SPSS, Inc, Chicago, 

III) and checked for completeness, trustworthiness, and normality. 

Descriptives in central tendencies for all variables were computed. A 

bivariate analysis was based on 2X2 tables relating time since injury, 

educational level, and psychosocial variables (anxiety, depression, and 
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catastrophizing), and marital status to the level of perceived disability 

(NDI scores). The age- and gender-adjusted odds ratio of high disability 

scores (a score of 13 or more on the NDI) was calculated.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The data of interest were dichotomized into two categories: (time since 

injury: <53 weeks / 53 weeks or more; anxiety and depression: score <8/ 

score 8 or more; catastrophizing: score < 3,5/ score 3,5 or more;). These 

cut-off points were based on the literature.29 The statistical significance of 

association was assessed using Pearson’s Chi-square statistic.  

To test the hypotheses, the contribution of depressive symptomatology 

and pain-related catastrophizing to the variance in self-perceived disability 

and to cervical active range of motion was measured. Sum scores of 

AROM in extension, left rotation, and right rotation were calculated. The 

correlation analysis examined the correlation between each variable, and 

depending on whether the explanatory variable being continuous or not, 

Pearson or Spearman correlation coefficients were calculated, 

respectively. Then multiple regression analysis was performed. Regression 

 

Table II. Cervical functions, and psychosocial characteristics (n=86) 

  

Mean Std. Error of 

the mean 

SD Range 

Total NDI score (0-50) 19.7 0.96 8.9 1-39 

AROM left rotation  54.4 1.7 16.1 2-86 

AROM right rotation  54.5 1.6 15.0 12-83 

Active ROM flexion  43.0 1.6 15.2 10-70 

Active ROM extension  46.8 1.9 18.2 8-85 

PCCL - Catastrophizing 2.8 0.1 1.1 1.1-5.3 

HADS - Score anxiety 6.8 0.5 4.5 0-18 

HADS - Score depression 5.7 0.5 4.2 0-18 

 

NDI=Neck Disability Index (NDI scores in points); AROM=Active Range of Cervical Motion 

(AROM scores in degrees); PCCL=Pain Coping and Cognition List (PCCL Catastrophizing in 

points); HADS=Hospital Anxiety and Depression Scale (HADS anxiety and depression scores 

in points); Range= minimal score and maximal score.  
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models were constructed; 1] models with the NDI as dependent variable, 

and depressive symptomatology and pain-related catastrophizing as 

independent variables, and 2] models with active range of cervical motion 

as dependent variable, and depressive symptomatology and pain-related 

catastrophizing as independent variables. Selection of the variables for the 

regression analysis was based on the correlation analysis. A cut-off point 

of 0.4 was used. Stepwise regression with a forward entry at P value <.15 

and a backward removal at P value >.05 was conducted to select factors 

that explained the variance in NDI score and the variance in active range 

of cervical motion, respectively. Each regression model was controlled for 

age and time since the injury. Primary associations were checked for co-

linearity. 

Results 

Participants 

Hundred and eight consecutive individuals with whiplash injury were 

eligible for inclusion. Of these, 9 refused to participate and 10 were 

excluded because of absence of neck trauma (n=3), neurological signs or 

symptoms (n=3), severe headache (n=2), or severe low back pain (n=2). 

Two people did not show up, and 1 person did not return the 

questionnaires. Participants’ characteristics are summarized in Table I. Of 

the 86 patients with WAD II who participated, 63 were women. The mean 

age was 40.8 (SD=11.5, range: 19-70). Of all participants, 67% had a 

paid job and approximately 62% a higher education (upper secondary 

education, or higher). The mean time since collision was 90 weeks 

(SD=119.1, range: 6-768 weeks); 66 % of the participants had been 

exposed to a rear end collision.  

Risks estimation for high disability scores 

The adjusted odds ratios of having a high score on the NDI are 

presented in Table 3. The odds of having relative high NDI scores (> 13 

points)  in relation to time since injury, educational level, marital status, 

paid job, catastrophizing and anxiety scores on the HADS were not 
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significant. The odds of having relative high disability scores was almost 

four times higher among patients who reported high scores on the 

depression scale of the HADS, and approximately two times higher among 

patients over 40 years old.  
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Table III: Estimation of risk (odds ratio) of high NDI scores (>13)  

 

Characteristic and number of NDI scores >13 

 

Odds ratio (95%CI) 

Age over 40 (30) 2.4 (1.3-4.4) 

Time since injury 

 < 53 months (24) 

 ≥53 months (26) 

.69 (.29-1.6) 

Educational level 

 High (30) 

 Low (20) 

.84 (.35-2.0) 

Marital status 

 Married/ living together (37) 

 Living alone (13) 

1.0 (.39-2.8) 

Paid job 

 Yes (29) 

 No (21) 

.33 (.12-.90) 

PCCL Catastrophizing  

 0-3,4 (36) 

 3,5-6 (14) 

1.4 (.5-3.7) 

HADS Anxiety 

 >8 (20) 

 0-8 (30)  

1.7 (.68-4.5) 

HADS Depression 

 >8 (22) 

 0-8 (28) 

3.9 (1.4-11.1) 

 

CI=confidence interval; PCCL=Pain Coping and Cognition List; HADS= 

Hospital Anxiety and Depression Scale. Significant odds ratios are 

displayed in bold.  
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Perceived disability and independent variables 

The mean score for perceived disability (NDI, total score) was 19.7 (SD 

8.9). Of all participants, 20% (13% women) had mild disability, 51% 

(39% women) had moderate disability, 24% (17% women) had severe 

disability, and 5% had a complete disability. Of all participants, 67% had 

a score below the cut-off point on the Depression scale of the HADS; 21% 

had scores indicative of mild depression, 8% scores indicative of moderate 

depression, and 3.5% scores indicative of severe depression. Of all 

patients, 35% had a score below the cut-off point on the anxiety scale of 

the HADS; 24% had scores indicative of mild anxiety, 10% scores 

indicative of moderate anxiety, and 8% scores indicative of severe 

anxiety. (see Table II).  

 

 
Table IV Models of disability measures (n=86) with NDI as dependent variable, controlled for 
age and time since injury 
 

 

Model  

 

R2 for 

the 

model 

 

Adjusted R2 

for the model  

 

F for the 

model 

 

β 

 

p 

Catastrophizing (PCCL)  

 

.57 .56 42.43 .412 .0001 

Catastrophizing (PCCL)  

Depression score (HADS) 

.63 .61 67.51 .412 

.434 

.0001 

.0001 

 

NDI=Neck Disability Index; PCCL= Pain Coping and Cognition List; HADS=Hospital Anxiety and 

Depression Scale 

 

The stepwise and hierarchical linear regression models for disability 

(NDI) are presented in Table IV. The first regression model, containing 

depression scores of the HADS and catastrophizing scores of the PCCL, 

explained 61% of the variance in NDI scores. The second regression 

model, containing catastrophizing scores of the PCCL alone, explained 
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57% of the variance in NDI scores. Stepwise linear regression models for 

active range of cervical motion (C-AROM) are presented in table V. In 

these models, the separate scores of the C-AROM in four directions, and 

the sum scores of C-AROM in flexion and extension, and the sum scores of 

left and right rotation were used as dependent variables. Catastrophizing 

scores of the PCCL and depression scores of the HADS were used as 

independent variables. In these models, catastrophizing scores explained 

12% of the sum score of the C-AROM for cervical flexion and extension, 

and 11% of the sum score of both cervical rotations. Depression and 

anxiety scores were  not entered in the model.  

Discussion 

The aim of this study was to investigate whether depressive 

symptomatology and pain-related catastrophizing contributed to the 

variance in self-perceived disability in daily life as well as to the variance 

in active range of cervical motion in people with WAD II when referred to 

a physical therapist. Pain-related catastrophizing explained the variance in 

NDI scores. Both depressive symptomatology and catastrophizing 

thoughts about pain explained approximately 61% of perceived disability 

(measured with the NDI). Pain-related catastrophizing on itself explained 

57% of the variance in NDI scores and explained 15% of the variance in 

the sum scores of active cervical rotations. The odds of having relative 

high disability scores was more than two times higher among patients  

aged over 40. This could suggest  that younger people have a lower risk in 

developing disability after a whiplash injury.  

Little is known about the contribution of psychosocial factors to the 

variance in disability and active range of cervical motion in patients with 

chronic WAD. The results of this cross-sectional study support the 

hypothesis that pain-related catastrophizing explains an important part of 

the variation in self-perceived disability in WAD. There are several 

theoretical constructs to explain the development of chronic 

musculoskeletal disorders. Currently the most favored one is the fear-

avoidance model.17 This fear-avoidance model is a cognition-oriented 
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model describing the ways by which pain-related catastrophizing can lead 

to the perception of disability. Pain-related catastrophizing, characterized 

by escape and avoidance behaviors, leads to increasing limitations in daily 

activities. Avoidance behaviors persist in patients with chronic pain not 

because these behaviors are a response to pain but because they are a 

response to anticipated pain. Avoidance of daily activities results in 

functional disability, which may lead to longstanding physical inactivity 

with resulting musculoskeletal impairments.  

 

 

Table V Models of active range of motion (AROM) (n=86) with [1] AROM sum score for AROM flexion, extension, 

AROM right rotation, and AROM left rotation as dependent variable, controlled for age and time since injury; [2] 

separate measures of AROM.  

       

Dependent 

variables 

Model  

 

R2 for the 

model 
Adjusted R2 for 

the model  

F for the 

model 

β p 

AROM flexion Catastrophizing (PCCL) 

Depression (HADS) (*) and 

Anxiety (HADS) (*) 

.08 .07 7.441 -2.85 .008 

AROM 

extension 

Catastrophizing (PCCL) 

Depression (HADS) (*) and 

Anxiety (HADS) (*) 

.13 .12 12.384 -3.5 .001 

AROM right 

rotation 

Catastrophizing (PCCL) 

Depression (HADS) (*) and 

Anxiety (HADS) (*) 

.10 .09 9.489 -3.9 .003 

AROM left 

rotation 

Catastrophizing (PCCL) 

Depression (HADS) (*) and 

Anxiety (HADS) (*) 

.19 .18 19.593 -4.4 .0001 

Sum scores 

AROM 

Right and left 

rotation 

Catastrophizing (PCCL) 

Depression (HADS) (*) and 

Anxiety (HADS) (*) 

.16 .15 15.618 -3.96 .0001 

Sum scores 

AROM flexion 

and 

extension 

Catastrophizing (PCCL) 

Depression (HADS) (*) and 

Anxiety (HADS) (*) 

.12 .11 11.254 -3.44 .001 

 

(*) In stepwise linear regression, Depression score (HADS) and Anxiety score (HADS) were removed in all models 

AROM=Active Range of Cervical Motion; PCCL=Pain Coping and Cognition List; HADS=Hospital Anxiety and 

Depression Scale; sum scores=sum scores of AROM in flexion, extension, right rotation, and left rotation.  
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Development of pain-related fear can be initiated by catastrophic 

thinking. The observed contribution of pain-related catastrophizing to the 

variance in self-perceived neck disability supports the further study of 

causal relationships in a longitudinal trial/approach. 

A few studies have reported on the relationship between depressive 

symptoms in patients with acute or chronic WAD,7,13 but there is no 

consensus yet on a plausible explanation. Research suggests that 

depression is common co-morbidity among people with musculoskeletal 

pain,30 and that patients who are depressed or anxious report more 

physical symptoms than do patients who are not.7 In our study, the odds 

of having a disability score on the NDI of 13 points or more was four times 

higher among patients with a depression score of 8 points or more on the 

HADS.  Large longitudinal studies are needed to investigate whether or 

not depressive mood is an eliciting factor in the development of disability 

after a whiplash injury.  It remains unclear whether depression is a typical 

clinical symptom of chronic WAD. Data from our study suggest that 

depressive symptomatology does not explain a major part of the variance 

in self-perceived disability. Our second goal was to examine the 

contribution of depressive symptomatology and pain-related 

catastrophizing to the variance in cervical AROM. Cervical AROM is often 

decreased in patients with chronic WAD. In our regression models, we 

used both the scores for the separate measures in the four directions and 

the sum scores of C-AROM in flexion-extension and in both rotations. 

Depressive mood scores and anxiety scores were not entered in the 

model. Pain-related catastrophizing explained 16% of the variance in the 

sum scores of cervical AROM. This phenomenon could be related to fear of 

movement in these patients. Catastrophic thinking about pain during 

cervical motion could explain the decreased active cervical movement.  An 

understanding of the clinical factors that impact on patients’ functional 

status is important to design appropriate interventions. Our results 

highlight the relative importance of pain-related catastrophizing in 

explaining the variance in the severity of self-perceived disability in 

patients with sub acute and chronic WAD II. However, our study has 
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several limitations that should be considered when interpreting the 

results. First, the cross-sectional design prevents us from discussing any 

causal relationship between various factors and self-perceived disability. 

Second, this sample consisted of patients referred to outpatient physical 

therapy practices, which limits the direct application of these data to other 

populations. Third, the design of this study is questionnaire based and 

therefore could be biased by subjectivity. A qualitative design probably 

will give more insight in the impact of depressive mood and 

catastrophizing thoughts on patients’ functional health.  Fourth, other 

factors not included in this study, such as fear of movement, could 

influence outcomes by reducing the cervical AROM.  

Conclusion 

The results of this study support the hypothesis that pain-related 

catastrophizing explains the variance in NDI scores in patients with 

chronic WAD. Both depressive symptomatology and catastrophizing 

thoughts about pain explained approximately 61% of perceived disability 

(measured with the NDI). Pain-related catastrophizing alone explained 

57% of the variance in NDI scores and explained 15% of the variance in 

the sum scores of cervical active rotations.  

Our findings indicate that physical therapists should also focus on 

coping and cognition in patients with acute WAD conditions. These factors 

appear to be important in the development of depression and 

catastrophizing and by that influencing outcome. Further research is 

necessary to support these findings in larger samples in prospective 

studies.  
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Abstract 
Background 

The clinical consequences of whiplash injuries resulting from a motor 

vehicle accident (MVA) are poorly understood. Thereby, there is general 

lack of research on the development of disability in patients with acute 

and chronic Whiplash Associated Disorders. 

 Methods 

The objective is to describe the design of an inception cohort study with 

a 1-year follow-up to determine risk factors for the development of 

symptoms after a low-impact motor vehicle accident, the prognosis of 

chronic disability, and costs. Victims of a low-impact motor vehicle 

accident will be eligible for participation. Participants with a Neck Disability 

Index (NDI) score of 7 or more will be classified as experiencing post-

traumatic neck pain and will enter the experimental group. Participants 

without complaints (a NDI score less than 7) will enter the reference 

group. The cohort will be followed up by means of postal questionnaires 

and physical examinations at baseline, 3 months, 6 months, and 12 

months. Recovery from whiplash-associated disorders will be measured in 

terms of perceived functional health, and employment status (return to 

work). Life tables will be generated to determine the 1-year prognosis of 

whiplash-associated disorders, and risk factors and prognostic factors will 

be assessed using multiple logistic regression analysis.  

Discussion 

Little is known about the development of symptoms and chronic 

disability after a whiplash injury. In the clinical setting, it is important to 

identify those people who are at risk of developing chronic symptoms.  

Conclusion 

This inception prospective cohort study will provide insight in the 

influence of risk factors, of the development of functional health problems, 

and costs in people with whiplash-associated disorders.   
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Background  

These is general lack of research on the development of disability in 

patients with acute and chronic WAD. The clinical consequences of 

whiplash injuries resulting from a motor vehicle accident (MVA) are poorly 

understood. Although the prognosis of these whiplash-associated 

disorders (WAD) is generally thought to be favourable, a systematic 

review by Cote et al (2001) found that prognosis may vary according to 

the population sampled and the compensation system of the geographical 

area studied.1 A large inception cohort study in Quebec showed that 22% 

of whiplash claimants returned to their usual activities within 1 week, 53% 

by 1 month, 70% by 3 months, and 97% by 1 year after the accident.2 

Importantly, a proportion of cases (30% in Quebec) did not return to 

usual activities by 3 months. In a systematic review of prognostic factors, 

Scholten-Peeters et al. concluded that high initial pain intensity was a 

significant prognostic factor for persistent (up to 10 years) symptoms.3 

Several factors were of limited prognostic value for functional recovery: 

physical factors (restricted range of motion, high number of symptoms), 

psychosocial factors (previous psychological problems), 

neuropsychological factors (nervousness), and crash-related (e.g. accident 

on highway) and treatment-related factors (need to resume 

physiotherapy).3 Scholten-Peeters et al. found that older age, female sex, 

high acute psychological response, angular deformity of the neck, rear-

end collision, and compensation were not associated with an adverse 

prognosis. The best predictors of outcome in a 3-year follow-up study 

were SF-36 scores for Bodily Pain and Role Emotional, with higher scores 

being associated with a better outcome.4  

Given the above, it is clear that the consequences of a disorder, such as 

WAD, will be different in different people, which in turn has consequences 

for how patients are managed. The goal of rehabilitation is to improve the 

health status and quality of life of patients by minimizing the intensity and 

duration of symptoms. The success of rehabilitation in terms of 

functioning and health is influenced not only by the underlying disorder or 

condition, but also by personal and environmental factors.5 A frequently 
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used conceptual framework to measure functioning and health is the 

International Classification of Functioning, Disability and Health (ICF),6 

which classifies health and health-related domains according to “body 

structures and functions” and “activities and participation”. The ICF also 

recognizes that outcome may be influenced by factors such as personal 

factors (e.g., behaviour changes, coping, lifestyle) and environmental 

factors (e.g., medical care, rehabilitation, physical environment). Health-

care expenditure and the demand for health care services have increased 

significantly in the Netherlands during the last decade,7 and a substantial 

part of these costs are due to non-traumatic and trauma-based neck pain 

and WAD.8 To our knowledge, no recent data are available on costs due to 

loss of (un)paid productivity and costs associated with medical and non-

medical utilization in relation to WAD.  

The general lack of research on the development of disability in patients 

with acute and chronic WAD prompted us to design a study to evaluate 

factors that play a role in the development of disability in acute and 

chronic WAD. This is important because the population with chronic WAD 

is not homogeneous, but includes patients with varying signs, levels of 

pain and disability, attitudes and beliefs, and from widely divergent social 

and work backgrounds8]. Thus the study has three primary aims: 

1. To gain insight into the factors that determine the development of 

disability and chronicity after a low-impact MVA.  

2. To determine the natural course of WAD, with respect to prognostic 

subgroups. 

3. To evaluate direct and indirect costs related to WAD. 

Methods 

This descriptive and prospective inception cohort study will be 

conducted at the Utrecht Medical Centre. The study was approved by the 

Ethical Review Board of the University Medical Centre Utrecht. The study 

consists of two parts, a descriptive study (accident-related factors, 

functional health status, and costs, and the clinical course of WAD), and a 



Chapter 7 

166 

prospective cohort study (prognostic and aetiological factors). The design 

of this study is presented in Figure I.  
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Figure 1: Study design
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Fig. 1: Study Design. MVA= Motor vehicle Accident; NDI= Neck Disability Index; 

QB= first (basic) postal questionnaire; Q6W= Postal questionnaire 6 weeks after enrolment; 
Q3M= Postal questionnaire 3 months after enrolment; Q6M= Postal questionnaire 6 months 

after enrolment; Q12M= Postal questionnaire 12 months after enrolment; 
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Study population 

Two hundred persons who are exposed to a low-impact MVA will be 

recruited with the assistance of local police officers, emergency 

departments of general hospitals, and the emergency medical services. 

These people will be sent a letter informing them about the study and 

asking them to participate. Those interested in participating will be asked 

to reply (by letter, phone or email) within 2 weeks. If they meet the 

inclusion criteria, they will receive detailed information concerning the 

aims and procedures of the study and will be asked to give their informed 

consent. 

Participants who have provided informed consent will be sent a postal 

questionnaire 3 weeks after the MVA. The questionnaire will contain a 

picture of a blank manikin on which respondents are asked to shade the 

side on which they experience any pain after the MVA. Participants will 

also asked to state the intensity of the pain on a numerical pain rating 

scale (NRS) and to complete the Neck Disability Questionnaire (NDI) 

Dutch Language Version. On the basis of this information, participants will 

be divided into two groups: 1] those with pain of the head, neck and/ or 

upper extremity/ extremities and an NDI score of more than 7, who will 

form the experimental group (n=100), and 2] those who are exposed to a 

MVA, but  without pain in the neck, head, and/ or arm (NDI score of 7 or 

less), and who have no other symptoms, will be selected to form the 

reference group (n=100). To form this reference group, every third person 

without complaints after the MVA will be selected in sequence of time, up 

to a total number of 100.  

Inclusion Criteria 

Inclusion criteria are involvement in a low-impact MVA (with a speed at 

the time of the accident less than 50 km/h) 3 weeks before inclusion, no 

loss of consciousness during and immediately after the accident, and no 

amnesia after the accident. Subjects have to be able to speak and read 

Dutch fluently. Subjects must have read the information letter and signed 

informed consent. Involvement in litigation is not an exclusion criterion 
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but subjects’ litigation status will be recorded. Subjects will be allowed to 

use their current medication and may change medication if necessary. 

Exclusion Criteria 

Exclusion criteria are hospitalization for more than 12 hours after the 

MVA, fracture or dislocation of the cervical spine and thoracic spine (as 

determined by X-ray), neurological disorders, head trauma, and inability 

to read or speak Dutch fluently. 

A letter will be sent to each subjects' medical practitioner to inform 

him/her about the participation of his/her client in the study, together 

with the results of the screening process. The number of people invited to 

participate, the number of potential subjects willing to participate, and the 

number of eligible people will be recorded, as will the reasons for 

ineligibility. The researchers will have access only to the names and 

addresses of potential participants before recruitment.  

Sample size 

The annual incidence of whiplash injury in the Netherlands is 94-188 

per 100,000 inhabitants. Based on the epidemiological data of Borghouts 

et al.7,9 and Picavet et al.,11,12 there are minimally 1060 and maximally 

2105 patients with whiplash per year. The number of patients with chronic 

whiplash syndrome will range from 106–210 (10% of whom develop 

chronic symptoms) to 530–1052 (50% of whom develop chronic 

symptoms). The number of MVA victims who do not develop a whiplash 

syndrome cannot be estimated based on the data of Borghouts7,9 and 

Picavet.13,14 We will use a pre-specified prediction rule, with 7 predictive 

factors (age, level of activities, neck pain, anxiety, depression, 

hypochondriasis, and perceived functional health). The sample size 

calculation is based on the anticipated effect size of 0.2, and 7 predictors. 

The study is designed to have a statistical power of 80% for the primary 

comparison. Calculation showed a minimal sample size of 100.  
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Baseline Measures 

Important determinants and variables of WAD will be evaluated, using 

validated instruments.15-19  

Functional Health Measurement 

The Bournemouth Questionnaire for Neck Pain (NBQ)19 will be used for 

the measurement of functional health status, in order to describe the 

natural course of WAD. The NBQ is a perception-based 7-item instrument 

containing questions relating to pain, physical disability, social disability, 

anxiety, depression, fear avoidance thoughts in relation to work, and own 

ability to control pain.19 The NBQ questionnaire covers impairments, 

activity limitations, and restrictions in participation. The Neck Disability 

Index10 will be used as a perception-based measure of function. Function 

of the cervical spine will be assessed by means of  active range of motion 

measurement, measurement of deep cervical flexor muscle function 

according to Falla et al.,20 and evaluation of joint position function. Pain in 

the neck and arm will be measured with the numeric rating scale for pain 

(NRS). Physical function will be assessed by measuring lifting capacity,21 

as a performance-based measure of general health. Health-related quality 

of life will be measured using the SF-36. According to Lurie, the SF-36 has 

the best balance between length, reliability, validity, responsiveness, and 

experience in large populations of patients with spinal problems.22 

Because participants may perceive themselves to have functional 

restrictions in a social context, we will include self-report measures of 

physical functioning and disability such as the work capacity evaluation, 

and the role limitations scale of the SF-36.23  

Measurement of possible mediators 

Potential determinants of the development of acute and chronic WAD 

will be measured. Based on the literature, the following were chosen as 

being factors that may influence the development of WAD: age, level of 

activities, neck pain, anxiety and depression, hypochondriasis, and 

perceived functional health. Recovery from whiplash-associated disorders 

will be measured in terms of perceived functional health (cut-off point of 
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the sum score of the NBQ: percentage change of scores ≥36%)[19], and 

employment status (return to work). Once participants have been 

allocated to the experimental or reference group, demographic data, 

activity level, and employment status will be obtained by means of a 

questionnaire. The NBQ will be used to measure the perceived functional 

health. Two measures of employment status will be obtained. A 

categorical measure of employment status (i.e., working full time, full 

duties; or working full time, some duties; or working part time, full duties; 

or working part time, some duties; or employed but not currently 

working; or employed but not currently working and undergoing re-

training; or unemployed, not working) and a continuous measure of 

employment (i.e., time since change in employment status). 

Thus at baseline the following variables will be measured: 

• Average pain intensity over last week on a 0–10 scale; 

• General symptoms  

• Anxiety and depression (Hospital Anxiety Depression Scale)17 

• Hypochondriasis (Whitely Index)24 

• Perceived functional health related to neck pain (Neck Bournemouth 

Questionnaire)19 

• Activity level (Neck Disability Index) 10 

Follow-up measurement  

The follow-up period will be 1 year, based on the data of Kasch et al.,25 

in which recovery from inability to work, and return to normal activities of 

daily life was seen in 8% of patients with acute WAD patients after 1 year. 

Outcome data will be collected at 6 weeks, 3 months, 6 months, and 12 

months. During the follow-up, physical function will be assessed by a 

physiotherapist who is unaware of the history of the patients. Other 

follow-up measures will be obtained by self-report (postal questionnaires).  

Effort will be taken to ensure that the protocol is consistently applied. 

Protocol manuals will be developed and staff will be trained to ensure that 

screening and assessment are conducted according to the protocol.  
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If subjects are concerned about their condition during the study, the 

physiotherapist will screen for potentially serious pathology and, where 

appropriate, refer participants to a medical practitioner. Subjects will be 

free to seek any treatment. Subjects will be requested to formally record 

the type and amount of treatment they receive. 

Data analysis 

Descriptive statistics will be used to describe clinical characteristics, 

demographic characteristics, and psychological, and clinical factors 

(impairments, functional limitations, and disability). Central estimators of 

all relevant variables will be calculated. Differences in variables measured 

at baseline and during follow-up will be analysed with a paired Wilcoxon 

test. Direct and indirect costs will be calculated based on the estimated 

number of days that patients are not able to work. The iMTA guideline of 

cost analysis will be used in the data analysis.26,27 The main purpose of 

the prospective part of the study is to describe which factors predict the 

development of symptoms, impairments, and disability after a MVA. As a 

first step we will describe univariate relationships between candidate 

predictors and the outcome (symptoms, impairments, and disability). Only 

highly likely predictors will be included in this process. All variables with 

an association with a p-value < 0.20 (Chi-square) will be included in the 

multivariate analysis. Multivariate analysis will be carried out with multiple 

logistic regression analysis. The final model will be corrected for 

overoptimism by shrinking the coefficient. The performance of the model 

will be investigated with ROC-analysis. The calibration of the model will be 

tested with the Hosmer Lemeshow test.28 The final result will be a simple 

prediction rule. All calculations will be done using SPSS 16.0 software. 

Discussion  

This article outlines the rationale and design of a prospective cohort 

study of risk factors and prognostic factors for WAD, assessed over 1 

year. People who have sustained a whiplash injury may develop 

symptoms, collectively referred to as WAD. However, little is known about 
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which people develop symptoms and become chronically disabled as a 

result of these disorders.29,30 Several factors may explain the transition 

from post-traumatic impairments to functional limitations and restriction 

of participation,1,3 but these do not entirely explain the development of 

chronic WAD after whiplash injury.31-34 In the clinical setting, it is 

important to identify those people who are risk of developing chronic 

symptoms as early as possible. By measuring variables within 3 weeks of 

the MVA, it is hoped that we will be able to identify factors prognostic of 

the development of WAD after a whiplash injury.  

Conclusions  

Although the pathophysiology of WAD remains unclear, it is important 

to identify risk factors for acute and chronic WAD. Despite extensive 

research, the prognostic factors that play a role in the development of 

functional health problems, i.e. disability, have not been identified. The 

ICF is a suitable model to investigate the natural course of WAD and 

potential prognostic factors. As WAD is a complex, multifaceted problem, 

it is important that diagnostic studies focus on all the facets that may play 

a role in the development of chronic WAD. We have presented the 

rationale and design of an inception prospective cohort study that 

investigates the influence of risk factors, internal factors, and external 

factors of the development of functional health problems, and costs in 

people with whiplash-associated disorders.  
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In chapter one, the research goals for this thesis were described. This 

chapter offers a synthesis of the previous chapters and a general 

discussion in a broader perspective. It contains two parts: 1] a reflection 

on the research questions, used methodology and results as presented in 

this thesis; 2] general conclusions and recommendations for future 

research in relation to the results and conclusions of this thesis.   

Background 

The consequences of minor injury to the cervical spine, frequently 

referred to as Whiplash-Associated Disorders (WAD) are considered to be 

a multidimensional process including both physical, affective, cognitive, 

and social aspects.1 According to current knowledge, in most cases of 

Whiplash-Associated Disorders no medical condition is found. Therefore it 

is preferable, to assess patients with Whiplash-Associated Disorders after 

routine medical diagnostic procedures with a focus on functioning and 

health that is coherent and consistent with an explicit and preferably 

evidence based concept.  

 

Since the 1990s, health care has been guided by a concept known as 

evidence-based medicine (EBM).2 The strength of the EBM concept is that 

it involves the explicit, judicious and conscientious use of the best 

available evidence.3 During the last decade instruments for assessment of 

physical functioning, questionnaires and self-assessment instruments are 

developed, under influence of EBM, in order to link up with the EBM 

principles.2,4 The theoretical concepts or models that were used when 

developing the divers measures vary widely. Moreover, not all measures 

were based on a conceptual framework or model. 

Parallel to the development of assessment instruments, but without 

direct linkage, a classification of human functioning and health (the 

International Classification of Human Functioning, ICF) was developed.  

This classification was meant to improve the communication between 

care providers and to promote transparency in health care.5  
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EBM involves more than merely selecting the best therapy.3 It involves 

assessing clinical characteristics and prognostic factors for appropriate 

goal setting in therapeutic interventions and evaluation.  This implies the 

right choice for assessment instruments and outcome measures. However, 

the great diversity of outcome measures used in the field of physiotherapy 

in relation to neck pain and WAD, currently precludes any comparison 

between publications of effects of interventions. Therefore, there is a 

need, both in research and clinically for assessment instruments and 

outcome measures that are based on the principles of EBM, and on a 

broad accepted conceptual framework. Initiatives have been introduced to 

link conceptual frameworks, related to functioning and health, to outcome 

measures.6 Knowledge of functioning and health, and hence about 

selecting the right assessment measures is an important step towards 

understanding of functional health problems of patients with WAD.   

Research questions, applied methodology and results 

Chapter 2 

In chapter 2 the research question “What is the advantage of the use of 

a conceptual framework in relation to the study of the interrelationships of 

constructs within health status in patients with WAD” was operationalized.  

Considerations of the use of a conceptual framework, concerning 

functioning and health were described. These considerations were based 

on the description of the state-of-art of WAD-specific classifications, and 

on the description of a general conceptual framework of functioning and 

health.  

Based on the assumption that in most cases of WAD no medical 

condition or pathology is found, it was proposed that patients with 

Whiplash-Associated Disorders must undergo assessment with a focus on 

functioning and health in a coherent and consistent manner, with an 

explicit and preferably evidence based concept. Application of a 

conceptual framework that is based on functioning and health can assist 

clinicians in understanding the influences and relationships among WAD, 
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its hypothetical contributing factors, and its resultant disability. The use of 

a conceptual framework based on functioning and health can be helpful in 

the development of core sets for the assessment of health problems.  

 

The nature and course of clinical manifestations of WAD varies among 

people with one and the same medical diagnosis. It remains unclear why 

people develop complaints after a minor cervical injury, and others don’t. 

There seems general agreement that an acute injury may indeed have 

occurred in most patients labelled as having WAD, but controversy still 

exists in the literature when chronic symptoms are attributed to injury. It 

is possible that, in some occasions, chronic symptoms are incorrectly 

referred to the accident. This justifies efforts to increase our 

understanding of the development of disability in WAD. One way to 

approach such a complex problem is to construct a conceptual framework 

for describing and explanation of clinical phenomena, like WAD. A 

conceptual framework can clarify the role of the different components of 

functioning and health, facilitate inquiries into its inner workings, can put 

forward hypotheses about its causes and consequences, and may be 

guiding in assessment and interventions. 

 

The approach of health problems from a functioning and health 

perspective, is successfully used both in medical conditions and in non-

medical conditions.7-11 Studies show that, although disease characteristics 

did not alter, physical functioning was improved. It is assumable, that this 

approach may be successful in the understanding and treatment of 

functioning and health problems of patients with WAD.  

 

The use of the concept of functioning and health in describing and 

clarifying the clinical characteristics of WAD is not intended to 

oversimplify, or even ignore, the anatomical or physiological 

derangements of the cervical spine that may occur in acute stages of 

WAD, and may still be manifest in chronic stages. There are several 
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hypothesis published concerning tissue damage of the cervical spine 

following minor cervical trauma, in patients with WAD I or WAD II, like 

lesions of the cervical intervertebral discs, or lesions of the alar and/ or 

the upper cervical transversal ligaments.12,13,14,15  

Until now, the general opinion remains that in most cases no tissue 

damage is found in WAD I and II.16 In the future, improvement of 

diagnostic techniques, like high resolution MRI, may alter this general 

opinion.  

 

The discussion concerning the use of a conceptual framework in relation 

to assessment of patients with WAD, guided the choice of the clinical 

research experiments that were performed in relation to this thesis. When 

applying the concept of functioning and health in assessment of patients 

with WAD, assessment measures are needed that fit within the concept.  

If for instance, we want to use the NBQ as a screening instrument that 

represents the broad spectrum of the ICF, than we need to make sure 

that all the ICF constructs are purely represented in order to avoid 

contaminated relationships. Within the concept of functioning and health, 

a prerequisite is that all constructs of the concept are to be measured. 

Allocation of the proposed measures to the ICF is needed in order to gain 

insight in the constructs that are or are not covered by the proposed 

measures. 

 

Considerations of the use of a framework based on functioning and 

health, as described in Chapter 2, were used as a stepping stone for the 

clinical research that was performed in this thesis.   

Chapter 3 

Chapter 3 was based on the research question: Is the Neck 

Bournemouth Questionnaire a valid, reliable and clinical applicable 

instrument for assessing patients with WAD in a primary care physical 

therapy setting?  
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This research question is relevant for both clinical practice and research. 

In clinical practice there is lack of self-assessment instruments that are 

based on the framework of functioning and health. Additionally, there is a 

need for brief and clinically applicable, condition specific questionnaires for 

assessment of functioning in patients with WAD. Currently, the Neck 

Bournemouth Questionnaire (NBQ) is the only self-assessment 

questionnaire that meets these criteria. After thorough translation, the 

validity and reliability of the Dutch NBQ (NBQ-NL) was assessed in respect 

of the central theme of this thesis: assessment of WAD from a perspective 

of functioning and health. Aim of the study was to investigate if this short 

self-assessment instrument meets acceptable psychometric properties, so 

it can be used in assessment of patients with sub acute or chronic WAD.  

The internal consistency, construct validity, and convergent validity 

were estimated in a group of ninety-two patients with WAD. Agreement 

and correlation between the NBQ-NL scores and counterpart 

questionnaires (SF-36, Neck Disability Index, Hospital Anxiety and 

Depression Scale, the General Perceived Self-Efficacy and a numeric rating 

scale for perceived pain) were investigated, using Bland and Altman 

method and Spearman rank correlation coefficient. Test-retest reliability 

over a three weeks interval was assessed.   

Results of the study showed moderate to good correlation coefficients, 

but arguable limits of agreement in relation to the NBQ questionnaire 

items and counterpart items of other questionnaires.  The NBQ-NL showed 

excellent test-retest reliability, with an ICC of 0.92 for repeated 

measurements.   

 

Several hypotheses can be put forward regarding the results of this 

study. 

First, the counterpart measures have been chosen on the basis of the 

assumption that these counterparts measure the same construct as the 

assessed NBQ items, respectively. A small group of researchers made the 

choice for “the best available” counterpart measures.  These researchers 
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read all the relevant publications concerning the NBQ and the counterpart 

measures. They all had experience in assessing patients with WAD. 

Although this is a frequently used and successful methodology for 

construct validity and convergent validity of self-assessment instruments, 

there are some remarks to be made. Publications of self-assessment 

questionnaires are not clear about the theoretical framework or constructs 

that were used when constructing the instrument. There may be some 

differences between the underlying theoretical constructs of the 

“concurrent questionnaires”. Additionally, the interpretation of the goals of 

the self-assessment instruments and the interpretation of the wording of 

the items by patients is seldom known, as it was not known in our study. 

Differences in their interpretations of questionnaire items may reflect on 

the results of the validity study. Second: we used in this study postal 

questionnaires, with the self-assessment measures in a fixed order, which 

may have had its reflections on the way patients answered the questions, 

and thus on the results of our study.  

Third, one of the practical characteristics of the NBQ is its brevity. 

Separate items aim to measure one construct (e.g. influence of neck pain 

on daily activities  or emotions). The question remains if one question 

item can be “valid” for measuring one construct or has to be seen ‘just’ as 

a fair to good representative of it.  

Fourth, results can be influenced by selection bias, due to the relative 

small sample of patients (n=92). Therefore, further testing in different 

specific subgroups of WAD patients with sub acute and chronic WAD is 

required before the NBQ-NL can be considered both reliable and valid 

when used exclusively in specific subgroups of WAD patients.  

 

Based on the results of validity study of the NBQ, we decided to 

evaluate the factor structure of the NBQ-NL, to gain more insight in the 

constructs of this self-assessment measure. This study was carried out in 

two phases. Content validity was assessed in relation to the separate 

constructs of the International Classification of Functioning, Disability and 
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Health (ICF), by means of Discriminant Content Validity. Thirty-five 

physiotherapists participated in this part of the study. Secondly, the 

structure of the NBQ-NL was examined, using the database of the former 

study (chapter 3a). Confirmatory factor analyses were performed to 

assess a hypothesized five-factor structure, containing the factors 

“function”, “activity”, “participation”, “personal factors” and 

“environmental factors”. We concluded that the NBQ-NL is a 

multidimensional questionnaire, but most items measure a mixture of 

constructs within the theoretical frame work of the ICF. And therefore, the 

use of the NBQ-NL to operationalize the ICF may lead to misinterpretation 

of the results.  

Although the use of the ICF is an increasingly important feature in 

physiotherapy17, 18, it seems to be difficult for physiotherapists to interpret 

questionnaire items according to the principles of the ICF. The level of 

training of physiotherapist in the use and interpretation of the ICF can 

have influenced the results of the DCV, as it depends on an adequate level 

of experience of all participants. Lack of consensus possibly due to the 

interpretation of the definitions of the ICF should be taken into account 

when analysing the DCV data in our study. Another possibility is, that the 

definitions given by the ICF are not clearly exclusive for each construct 

and may result in difficulties in implementation in a clinical setting.19 It 

might also be, due to the fact the NBQ not being based on the ICF-

constructs, that the wording of the items did not match the ICF 

definitions, which results in different interpretation and allocation by the 

judges. 

 

Confirmatory factor analysis was performed to assess the hypothesized 

five-factor structure, containing the factors “function”, “activity”, 

“participation”, “personal factors”, and “environmental factors”. The 

goodness-of-fit indices of the five-factor model, representing the 

constructs of the ICF, indicated an in-adequate fit to the data. This might 
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be due to the fact that three of the 5 factors were represented by only a 

single item.  

If we want to use the NBQ as a screening instrument that represents 

the ICF, than we need to make sure that all the ICF constructs are purely 

represented in order to avoid contaminated relationships. Based on the 

results of our study, it is advisable to have at least three items that 

represent the construct.20 

Re-wording of the items of the NBQ questionnaire matching the ICF 

definitions might be helpful to reduce the overlap between items, resulting 

in more clear representation of the underlying ICF construct. Additionally, 

is has to be investigated how patients with WAD interpretate the items 

representing the different constructs. Conducting a  think aloud study21-23 

to investigate how people with WAD respond to the items of the 

questionnaire might gain further insight into the content validity of the 

NBQ-NL.  

 

Chapter 4 

In chapter 4 we focused on the research question: “What is the 

experience based meaning of clinical and research experts on a best 

practice core set for assessing health status in patients with WAD”. 

In clinical practice, there is a need for a consensus based set of 

measures for the assessment of functioning and health in patients with 

WAD. Such a core set, may improve clinical decision-making. To our 

knowledge, before the start of this study, no core set for assessing 

functioning and health in patients with WAD was available.  

If a generic structuring framework that is based on the concept of 

functioning and health is used, it is advisable that a core set of 

assessment instruments will be developed, that includes and combines all 

the relevant characteristics of the conceptual framework. We used the ICF 

as a framework for the development of a preliminary core set for 

assessment of patients with acute, sub acute and chronic WAD. The ICF 
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was used, as it is a classification system that is based on the concept of 

functioning and health and that meets a broad acceptance.  

We performed a Delphi study among 14 experts in the field to collect 

consensus based data for the development of the preliminary core set. 

The study resulted in a preliminary core set of 27 assessment instruments 

(questionnaires and physical measures). The preliminary core set contains 

all ICF constructs, but the accent of the core set lies on the impairment 

measures.  

There was consensus for the use of four self-assessment questionnaires 

(Northwick Park Neck Pain Questionnaire, Whiplash Disability 

Questionnaire, Patient Specific Functional Scale, and Neck Disability 

Index). There is considerable overlap between these self-assessment 

measures. These four questionnaires aim to measure disability. Further 

study is needed to assess which aspect(s) of disability are measured by 

the questionnaires, resulting in item reduction. Application of the ICF 

linking rules in a focus group, and the Discriminant Content Validity are 

suitable methods to gain insight in the content of these self-assessment 

instruments. Additionally, assessment of the constructs of these 

questionnaires is needed in order to gain insight in possible overlap in 

constructs within the questionnaires. Confirmatory factor analyses could 

be applied to assess the factor structure of these questionnaires.  

The preliminary core set must be further refined by assessing the 

strength of recommendations (SOR), which should result in item reduction 

in the final version of the core set. 

 

It is remarkable, that there was no consensus on the allocation of the 

questionnaires or clinical tests to the different constructs of the ICF in 16 

out of the 27 measures of the preliminary core set. This could mean either 

that the differences between the separate ICF constructs are unclear, 

what makes it difficult to allocate measures, or, less likely, that the 

knowledge of the participating experts concerning the ICF is insufficient. 

Linkage of the proposed measurements to the ICF constructs is of 
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advantage, because the ICF is a broad accepted and used framework. A 

core set based on such a framework could possibly meet more 

acceptance. Within the concept of functioning and health, a prerequisite is 

that all constructs of the concept are to be measured. Allocation of the 

proposed measures to the ICF is needed in order to gain insight in the 

constructs that are or are not covered by the proposed measures. Based 

on the insufficient allocation of the proposed measures, as a result of our 

study, we started a study which aims to relate the proposed measures on 

the preliminary core set to the ICF in a proper way. Results will be 

available in 2010.  

 

Chapter 5 

In chapter 5 we focussed on the research question “What is the 

experience based opinion of clinical and research experts on a self-

assessment questionnaire measuring activity and participation for 

assessing health status in patients with WAD”.   

The aim of this study was to develop a condition-specific, self-

assessment questionnaire for patients with WAD that measures activity 

limitations and participation restrictions, in accordance to the ICF. This 

study was initiated as no questionnaire was available assessing 

functioning and health in patients with WAD, with a focus on the ICF 

construct of activity and participation. There is a need for such an 

instrument because clinical decision making in rehabilitation medicine and 

physiotherapy is mainly based on insight in the interrelationship between 

the separate constructs of the functioning and health of patients.  

We used four interlinked methods for the development of the self-

assessment questionnaire. First, a group of nine physiotherapists selected 

out of the ICF (printed Dutch language version) all activities and 

participations that are, according to their opinion and experience, relevant 

(in case of “occurrence” and/ or “important to assess this item”) for 

patients with WAD. Second, twenty-four patients with WAD selected those 

activities and participations out of the printed ICF list that were, according 
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to their experience, relevant to be measured. Third, a Delphi study among 

12 experts (health professionals) was performed to collect consensus 

based activity and participation items that are relevant for assessing in 

patients with WAD. For the first round of the Delphi study we used the 

items that were selected by the nine physiotherapists and the 24 patients. 

All items were included in the first round of the Delphi study. Fourth, we 

selected activities and participation items on the basis of a semi structured 

interview, using an adapted version of the Mc Master Toronto Arthritis 

Questionnaire (MACTAR).  

Our study resulted in a 38 item, condition-specific questionnaire based 

on clinical experience of experts and on patients’ experience. This 

Whiplash Activity and Participation List (WAL) measures the ICF construct 

“activity and participation”. 

 

A parallel study showed the appropriateness of the methodology (used 

on our fourth step) in patients with haemophilia. In this parallel study it 

was shown that at the end the questionnaire developed (HAL) was 

appreciated best by the patients.24, 25   

 

This study merits some remarks. First of all it’s the relevance. There are 

several self-assessment measures available that assess activity limitations 

and/ or participation restrictions. Most of the items of these 

questionnaires represent a small part of the activity limitations and 

participation problems experienced by patients. This seems to be 

confirmed by the comparison of the items that were chosen by patients in 

our study with the questionnaire items of already existing measures. The 

existing measures don’t “tell the whole story”. Based on generic 

instruments, it is difficult for clinicians to make inferences on the amount 

and level of activity limitations and participation restrictions.  

One question is, if the WAL has its advantages above the use of the 

MACTAR for assessing activities and participation items. A central point in 

self-assessment measures is perception. Patients fill in the WAL without 
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any interference of a health professional or researcher. Interference can 

be on hand when interviewing patients with help of the MACTAR.  

We did not perform a validity study concerning the WAL. Based on the 

results of the Neck Bournemouth Questionnaire study, we argued that 

there are no counterpart measures to measure the construct validity and 

the convergent validity of the WAL. Qualitative research methods, like 

think aloud studies, could be an adequate methodology to assess the 

validity of the WAL. Additionally, it will be difficult to assess the test-retest 

reliability, as the amount and level of activity limitations and participation 

restrictions frequently fluctuate over time.   

 

In our study we used data that came from patient interviews. In our 

opinion it is of utmost importance that in designing self-assessment 

measures, the questionnaire items are based on patients’ experiences. 

That seems to be an important advantage in our study.  

There were a lot of differences between the items chosen by the experts 

and the items chosen by patients. This could be an important item in goal 

setting for therapy.  

The sample size of both patients and experts was relative small. The 

generisability of the first draft of the WAL is therefore questionable. 

Application of the WAL in large groups of patients is necessary to gain 

insight in the clinical relevance, applicability and generisability of the new 

questionnaire.  

 

The WAL as a new questionnaire offers the opportunity to just measure 

perceptions of activity limitations and participation restrictions. The WAL is 

a first step in the development of a clinically applicable, face valid 

instrument, to assess activity and participation of patients with WAD. 

Further research must focus on the generisability of this questionnaire.  
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Chapter 6 

The study which is presented in chapter 6 answered the research 

question: “Which functioning and health related factors have influence on 

the health status of patients with WAD?”.  We examined the relative 

contribution of cervical impairments and psychosocial factors to perceived 

disability among people with chronic whiplash associated disorders within 

a cross sectional design. Results of our study show that depressive 

symptomatology and catastrophizing explained 61% of the variance in 

NDI scores. Catastrophizing explained 57% of the variance in NDI scores 

and 15% of the variance in the sum scores of active cervical rotations. 

These results suggest that besides other factors also pain-related 

catastrophizing plays a substantial role in the physical complaints, 

especially of disability of patients with chronic whiplash-associated 

disorders who are referred to a physiotherapist. There are several 

explanations of the development of chronic musculoskeletal disorders, like 

in patients with WAD. Currently the most favoured one is the fear-

avoidance model.26 This fear-avoidance model is a cognition-oriented 

model describing the ways by which pain-related catastrophizing can lead 

to the perception of disability. Pain-related catastrophizing, characterized 

by escape and avoidance behaviours, leads to increasing limitations in 

daily activities. Avoidance behaviours persist in patients with chronic pain 

not because these behaviours are a response to pain but because they are 

a response to anticipated pain. Avoidance of daily activities results in 

functional disability, which may lead to longstanding physical inactivity 

with resulting musculoskeletal impairments. Development of pain-related 

fear can be initiated by catastrophic thinking. The observed contribution of 

pain-related catastrophizing to the variance in neck disability supports the 

further study of causal relationships in a longitudinal approach.  

Sufficiently powered longitudinal studies are needed to investigate 

whether or not depressive mood is an eliciting factor in the development 

of disability after a whiplash injury.  It remains unclear whether 

depression is a typical clinical symptom of chronic WAD. Data from our 
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study suggest that depressive symptomatology does not explain a major 

part of the variance in self-perceived disability. 

Cervical AROM is often decreased in patients with chronic WAD. In our 

regression models, we used both the scores for the separate measures in 

the four directions and the sum scores of C-AROM in flexion-extension and 

in both rotations. Depressive mood scores and anxiety scores were not 

entered in the model. Pain-related catastrophizing explained 16% of the 

variance in the sum scores of cervical AROM. This phenomenon could be 

related to fear of movement in these patients. Catastrophic thinking about 

pain during cervical motion could explain the decreased active cervical 

movement.  An understanding of the clinical factors that impact on 

patients’ functional status is important to design appropriate 

interventions. Our results highlight the relative importance of pain-related 

catastrophizing in explaining the variance in the severity of self-perceived 

disability in patients with sub acute and chronic WAD II. However, the 

cross-sectional design prevents us from concluding on any causal 

relationship between various factors and disability.  

The prospective cohort study (chapter 7) can be of help with 

investigation of factors that may cause chronic disability. When analysing 

the data of the prospective cohort study, catastrophizing and depressive 

mood should be taken into account.  

Chapter 7 

The design of a prospective cohort study was described, focussed on 

the research question “Which factors have influence on the health status 

and course of patients with WAD?”  The study is relevant both for research 

and clinical practice, because the clinical consequences of cervical minor 

trauma resulting from a motor vehicle accident are poorly understood. 

Additionally, there is general lack of research on the factors that can 

influence the onset of complaints, and there is lack of research on the 

development of disability in patients with acute and chronic Whiplash-
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Associated Disorders. Several factors may explain the transition from 

post-traumatic impairments to functional limitations and restriction of 

participation,27,28 but these do not entirely explain the development of 

chronic WAD after whiplash injury.29-32 

 

For this prospective cohort study we have made the choice for two 

groups with a total of 200 participants: one group defined as “neck 

complaints”, and one group without neck complaints, as a reference 

group. As cut-off for allocation of the participants in one of the two 

groups, a score on the Neck Disability Index of 7 or more was set. The 

NDI was chosen as selection instrument for allocation, because the NDI is 

frequently used as an instrument for assessment of functioning and 

disability in neck pain patients. Additionally, the NDI is developed for the 

use with patients with WAD.  Although the NDI has shown good 

psychometric properties, it is not known which constructs are measured 

with the NDI. This should be taken into account when analysing the data, 

as the cut-off point is considered as a cut-off for severity of neck 

complaints.  

 

This article outlines the rationale and design of a prospective cohort 

study of risk factors and prognostic factors for WAD, assessed over 1 

year. Measurement of functioning and health takes place three weeks 

after the injury, and after 6 weeks, 3 months, 6 months and 12 months. 

Measurement over a period of one year has the advantage, that the 

influence of risk factors and prognostic factors can be assessed in relation 

to the course of the condition, and in relation to the transition from sub 

acute WAD to chronic WAD. With a frequently used measurement interval 

of 6 weeks or more, it is hardly possible to measure fluctuations of the 

health status over time.  Monitoring the health status of patients with 

WAD more frequently, might increase the understanding of the 

contribution of the different variables to disability. It has been suggested 

that the n=1 approach is the study design with the potential to deliver the 
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highest strength of evidence for making individual diagnostic decisions. 

This design provides the opportunity to measure the symptoms that 

matter to the individual concerned. Although the generisability of n=1 

studies is limited, it is advisable that the n=1 approach will be used in 

assessment of functioning and health in WAD. Parallel to the prospective 

cohort study, we started two n=1 studies in relation to sub acute and 

chronic WAD with a frequent (daily) assessment of functioning and health.  

 

The prospective cohort study was started in 2007. Recruitment of 

participants proceeds with the assistance of local police officers, 

emergency departments of general hospitals, and the emergency medical 

services. Until now, we included 87 out of the 200 participants we need to 

include in the study. This is due to inclusion problems, which are not 

exceptional in research of WAD. Scholten-Peeters also met inclusion 

problems,33 as well as  Montfoort et al.34 We have tried for our study to 

overcome Lasagna’s Law primarily by calculating the needed number of 

participating police officers, general practitioners and emergency doctors 

on conservative estimations of minor neck trauma incidence. During the 

course of our study, we tried to increase patient recruitment by different 

methods, but this did not increase the amount of eligible patients. Without 

any major disturbances in the course of this study, it is expected that at 

the end of the year 2010 the total of 200 participants are included.  

 

General conclusions and recommendations for future 
research. 

 

The phenomenon of Whiplash-Associated Disorders cannot currently be 

understood from a biomedical perspective. The clinical picture of patients 

with WAD is characterised by neck pain and disfunctioning in daily living. 

In contrast to disability, which is frequently seen in patients with WAD, 

cervical tissue lesions or other biomedical sequellae are seldom found. 

Additionally, different people who underwent a neck trauma, comparable 
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of type and impact, react differently. Some people develop complaints 

after a minor neck trauma, as others don’t. Most people, who developed 

complaints/ impairments recover within a few weeks or months after a 

minor cervical trauma. But others develop chronic disability, although the 

medical condition obviously didn’t alter. The approach of WAD’s from a 

perspective of functioning and health could be an alternative for the 

biomedical model and could assist in assessing and understanding the 

patients complaints, clinical characteristics and the course of the disorder. 

Therefore, as in most cases of WAD no medical condition is found, 

assessment of disfunctioning of people is challenging.  In this thesis, we 

studied the concepts of human functioning and health, in relation to WAD, 

and its consequences for assessment and descriptive studies of these 

patients.  

 

The integrative concept of human functioning and health, the World 

Health Organisation’s International Classification of Functioning, Disability 

and Health (ICF) has provided the clinical and scientific community with a 

paradigm change in rehabilitation and related research. The term human 

functioning points at the interrelatedness of body structures and functions, 

activities and participation within health-related human experience. In the 

relative short history of the concept of human functioning and health, 

from 2001 on, three trends can be observed: 1] Traditionally, the ICF is a 

classification of functioning and health, not a theoretical framework. The 

opinion about the ICF is shifting from a pure classification towards a 

conceptual framework of functioning and health with which health 

problems can be explained; 2] Assessment instruments (including self-

assessment measures) have been developed, in order to assess 

functioning and health; 3] Condition specific classifications are developed 

in order to classify clinical characteristics of disorders within the 

framework of functioning and health.  

These trends have been developed and are existing with sparse mutual 

interference.  Although, the concept of human functioning and health is 
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direct or indirect the basis of these “trends”, elaboration of the ICF, 

classifications and assessment measures is extremely different.  

In physiotherapy, the use of the ICF as a classification, and the use of a 

generic conceptual framework for assessing functioning and health is 

becoming rapidly common. When applying the conceptual framework of 

functioning and health in physiotherapy in relation to WAD, assessment 

merits attention. When applying the ICF as a conceptual framework in 

clinical reasoning during functional diagnosis, physiotherapists try to infer 

interrelations between the separate constructs of the ICF, as a mutual 

relationship between the separate constructs, or even as a causal 

relationship between them. Making inferences about the interrelations 

between the separate constructs of the ICF, implies that the constructs 

ought to be separately assessed. One important conclusion of chapter 3 of 

this thesis is, that although assessment measures should allow 

assessment separate constructs of the ICF, we found that a frequently 

used self-assessment measure in patients with WAD as the NBQ, does not 

meet this criterion.  

When using a condition-specific classification of clinical characteristics of 

WAD it is admirable that the classification is based on a conceptual 

framework of functioning and heath, that meets a broad acceptance. 

When assessing patients with WAD, their clinical characteristics and 

influencing factors cannot be classified with help of the existing 

classifications. The classification of Guzman et al. approaches the criteria 

of a classification that is based on a broad accepted conceptual framework 

of functioning and health (chapter 2). Further exploration of this 

classification and its theoretical conceptual fundaments/assumptions is 

worthwhile.   

 

If in physiotherapy in relation to assessment and treatment of patients 

with WAD, functioning and health as a framework is used, a sound 

understanding of the conceptual framework is necessary. To gain more 

insight in the characteristics of functioning and health it is necessary that 
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the theoretical construct of the assessment instruments and the 

theoretical construct of a condition specific classification, both fit under 

the umbrella of a conceptual framework that meets broad acceptance, like 

the ICF.  

Additionally, when using the ICF as a conceptual framework for 

assessment and classification of functioning and health, it is necessary 

that the definitions as used within the ICF are clear and not multi-

interpretable. Based on our study, we concluded that it is difficult for both 

physiotherapists and researchers to interpretate the definitions of the ICF 

(chapter 3).  

 

In this thesis we explored the characteristics of a conceptual framework 

related to functioning and health, focussing on the ICF. We concluded that 

it is important that assessment measures clearly make distinctions 

between the separate constructs of the ICF. Additionally, we concluded 

that there seems to be a lack of assessment measures that meet this 

criterion. Based on this conclusion, we developed a solitaire assessment 

measure for the ICF construct “activities and participation” (Chapter 4). 

Besides this, we developed a preliminary core set for assessing functioning 

and health in WAD, based on the principles of the conceptual framework 

of functioning and health (chapter 3), a core set that now warrants 

thorough formal testing for its patient-friendliness, applicability and 

validity in research as well as in clinics.  

Disability of patients with WAD can be described with help of the 

(constructs) of the disease a-specific ICF. Disability can be characterised 

as an experience that may comprise impairments, limitations in activities 

and participation restrictions.  The development of disability and its course 

can be influenced by personal factors and/ or environmental factors, but 

not, according the current opinion, by biomedical factors. As a 

consequence, all WAD-related factors within the conceptual framework 

ought to be measured (see also chapter 4). It is of interest to investigate 

whether there are mutual relationships between the separate constructs of 
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the ICF in the development of disability, and in relation to the clinical 

manifestation of disability. Cross sectional studies are the first step in 

investigating determinants that may influence the development of 

disability and its clinical course. We therefore performed a cross sectional 

study to gain insight in potentially relevant determinants for complaints in 

functioning and health of WAD I and II patients (chapter 6). Based on its 

outcome, a prospective cohort studies was developed (chapter 7) and 

started in order to assess the influence of the determinants over time. The 

results of this study will probably be presented in 2010 and will shed light 

on the clinical course of functioning and disfunctioning in patients in 12 

months after their injuring accident. This study will also shed a brighter 

light upon the qualities of the assessment tools tested in this thesis.    

Although it is common practise in physiotherapy to assess frequently 

determinants that can influence the development or clinical course of 

disability, in research frequent (daily) measurement is rare. Designing and 

executing prospective cohort studies for investigating relevant 

determinants that may influence the onset of complaints, the development 

of disability and may influence the clinical course of disability, it is 

advisable to perform both studies on individuals with frequent measures 

(n=1 studies), to gain insight in fluctuations of determinants over time, 

and cohort studies to gain insight in influences on group level. 

In conclusion, assessment of patients with WAD needs a conceptual 

framework on which assessment measures and classification(s) are based 

in a coherent manner. Development of assessment measures and likewise 

transversal and longitudinal studies must be based on this conceptual 

framework.  
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The consequences of minor injury to the cervical spine,  frequently 

referred to as Whiplash-Associated Disorders (WAD) are a common 

condition incurring considerable expense in social and economic terms.  

Whiplash-Associated Disorders are considered to be a multidimensional 

experience containing both physical, affective, cognitive, and social 

aspects. In the acute stage, the cardinal manifestation of whiplash injury 

is neck pain, attributed to soft-tissue injuries of the cervical region. Late 

whiplash syndrome is present by definition when patients still have 

symptoms after 6 months. The late whiplash syndrome comprises various 

disabling complaints, including radiating pain in the upper limb, fatigue, 

concentration difficulties, dizziness, visual and auditory symptoms, 

emotional disturbances such as anxiety, depression, and general 

irritability, as well as poor coping strategies, low self-efficacy beliefs, and 

high disability levels.  

As, according to current knowledge, in most cases of Whiplash-

Associated Disorders no medical condition is found, it is preferable that 

assessment relies on procedures that are based on a concept of 

functioning and health. An understanding of problems in human 

functioning or disability requires an appreciation of the interrelationship 

between the biological factors, psychological factors, and the 

environment.  

 

The aims of this thesis were twofold: 1] to gain insight in the 

interrelationship of constructs within, and the clinical status and course of, 

health status in patients with Whiplash-Associated Disorders (WAD), and 

2] to develop a clinical feasible and applicable core set for assessing 

health status in patients with WAD. 

 

In chapter 2 we performed a narrative review in order to describe the 

state of art of WAD- specific classifications as a starting point for linking 

these classifications to the ICF,  and  to describe considerations of the use 

of a conceptual framework, that is based on functioning and health, in 
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clinical practice in relation to specific assessment of health and functioning 

in patients with WAD.  We concluded that assessment of functioning and 

health in patients with Whiplash-Associated Disorders may benefit from 

the use of a general structuring framework combined with specific theory 

based conceptual framework that has substantial evidence in literature. 

Still, the variability and dynamics over time of the conceptual frameworks 

used in this respect may be difficult to handle for clinicians.   

In the first part of chapter 3 (chapter 3a) a cross-culturally adaptation of 

the Neck Bournemouth Questionnaire (NBQ) for the Dutch language in a 

population of people with sub acute and chronic WAD, was performed. 

Additionally, the psychometric qualities of the NBQ were assessed. 

The NBQ covers the salient dimensions of the biopsychosocial model of 

pain, and has been shown to be reliable, valid, and responsive to clinically 

significant change in patients with non specific neck pain. However, no 

Dutch validated version was available for patients with whiplash 

associated disorders at the time our study was initiated.  

The English version of the NBQ was translated into Dutch (NBQ-NL) and 

back-translated according to established guidelines. The internal 

consistency (with help of Cronbach’s α), construct validity, and convergent 

validity were estimated in a different group of ninety-two patients. 

Agreement and correlation between the NBQ-NL scores and counterpart 

questionnaires (SF-36, Neck Disability Index, Hospital Anxiety and 

Depression Scale, the General Perceived Self-Efficacy and a numeric rating 

scale for perceived pain) were investigated, using Bland and Altman 

method and Spearman rank correlation coefficient.  Subsequently, thirty-

four patients with sub acute Whiplash Associated Disorders completed the 

questionnaire twice over 1 to 3 weeks, to assess its test-retest reliability. 

Results showed that ninety-two patients, with sub acute and chronic WAD, 

completed the study. Their mean age was 41 years (SD=11). There were 

relative high mean scores on the Neck Disability Index (25.5; SD=8,2), 

and the NBQ (43.9; SD=14.8). The NBQ-NL was granted face-validity. 

Spearman’s rank correlation coefficient was 0.51-0.82 (except for General 
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Perceived Self Efficacy (0.21).  The limits of agreement of normalized 

scores were relative variable, from small to wide. Cronbach’s α (internal 

consistency) for the NBQ-NL whole scale was 0.87. The ICC for the test-

retest reliability was excellent (0.92) and the SEM was relatively low 

(3.7). We concluded that overall, the rank correlation level in general was 

good, whilst the agreement between questionnaires outcome was 

variable, most of which seems to be attributable to absolute scale 

differences.  The NBQ-NL is a  useable patient-orientated tool for 

assessing disability in clinical studies and clinical diagnosis in Dutch 

speaking patients with whiplash associated disorders.  

 

Based on the results of chapter 3a, in chapter 3b we executed a content 

validity study of the NBQ-NL self-assessment questionnaire. The purpose 

of the study was to examine  content validity as well as structure of the 

Dutch language version of the Neck Bournemouth Questionnaire (NBQ-NL) 

in relation to the health components of the International Classification of 

Functioning, Disability and Health. The study was carried out in two 

phases. Content validity was assessed in relation to the International 

Classification of Functioning, Disability and Health, by means of 

Discriminant Content Validity (DCV). Thirty-five physiotherapists 

participated as judges in the DCV analysis. Additionally, the structure of 

the NBQ-DLV was examined. Ninety-two individuals with Whiplash-

Associated Disorders WAD participated in the second part of the study.  

Confirmatory factor analysis was performed to assess the factor structure 

which is based on the results of the DCV analysis. Results showed that the 

five factor structure of the NBQ-NL was supported. There was no support 

for the hypothesis that the NBQ-NL measures separately the constructs of 

the ICF. It was concluded that the NBQ-NL is a multidimensional 

questionnaire, but most items measure a mixture of constructs within the 

theoretical frame work of the ICF. The use of the NBQ to operationalize 

the ICF may lead to misinterpretation of the results.  
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In chapter 4,  a core set for measuring health status and health outcome 

in patients with Whiplash-associated disorders (WAD) and assessing 

functional health in affected individuals was performed. A Delphi study 

was performed involving 14 physical therapists experienced in the 

treatment of WAD. Consensus recommendations (based on 67% 

agreement) were formulated after three rounds of Delphi questionnaires. 

The study resulted in a 27 item preliminary core set for assessment of the 

functional health of subjects affected by WAD. Subsets were composed for 

acute, sub acute, and chronic WAD. This preliminary core set should be 

evaluated for item validity and appropriate use by physical therapists. 

 

In chapter 5, a condition-specific self-assessment questionnaire for 

patients with Whiplash-associated disorders was developed. We used a 

Delphi study involving 12 health professionals experienced in the 

assessment of patients with WAD, and we used patients interviews, based 

on the use of the MACTAR. The study resulted in a 38 item, condition-

specific questionnaire based on clinical experience of experts and on 

patients’ experience (the Whiplash Activity and Participation  List, WAL). 

This self-assessment measure, assesses perceived activity limitations and 

participation restrictions according to the ICF.  

The WAL is a first step in the development of a clinically applicable 

instrument to assess activity and participation in patients with Whiplash-

Associated Disorders. 

 

In chapter 6, we examined the relative contribution of cervical 

impairments and psychosocial factors to perceived disability among people 

with chronic whiplash associated disorders. A total of 86 patients with 

chronic Whiplash Associated Disorders participated in this observational, 

cross-sectional study. All patients were presented to outpatient physical 

therapy clinics. All patients completed the Neck Disability Index (NDI). 

Depression, anxiety, and catastrophizing were measured with the Hospital 

Anxiety and Depression Scale (HADS) and the Pain Coping and Cognition 
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List (PCCL), respectively. Cervical function was assessed by measuring the 

active range of motion. Stepwise and hierarchical regression analysis was 

used to estimate the contribution of cervical impairment and psychosocial 

functions to the variance in neck disability. This study showed that 

depressive symptomatology and catastrophizing explained 61% of the 

variance in NDI scores. Catastrophizing explained 57% of the variance in 

NDI scores and 15% of the variance in the sum scores of active cervical 

rotations.  The results suggest that that pain-related catastrophizing plays 

an important role in the physical complaints of patients with chronic 

whiplash-associated disorders when referred to a physical therapist.  

In chapter 7, the design of an inception cohort study with a 1-year 

follow-up to determine risk factors for the development of symptoms after 

a low-impact motor vehicle accident, the prognosis of chronic disability, 

and costs was described. Little is known about the development of 

symptoms and chronic disability after a whiplash injury. In the clinical 

setting, it is important to identify those people who are at risk of 

developing chronic symptoms.  

Victims of a low-impact motor vehicle accident will be eligible for 

participation. Participants with a Neck Disability Index (NDI) score of 7 or 

more will be classified as experiencing post-traumatic neck pain and will 

enter the experimental group. Participants without complaints (a NDI 

score less than 7) will enter the reference group. The cohort will be 

followed up by means of postal questionnaires and physical examinations 

at baseline, 3 months, 6 months, and 12 months. Recovery from 

whiplash-associated disorders will be measured in terms of perceived 

functional health, and employment status (return to work). Life tables will 

be generated to determine the 1-year prognosis of whiplash-associated 

disorders, and risk factors and prognostic factors will be assessed using 

multiple logistic regression analysis. This prospective cohort study will 

provide insight in the influence of risk factors, of the development of 

functional health problems, and costs in people with whiplash-associated 

disorders.  



Summary 

213 

 

Chapter 8 presents a general discussion reflecting on the main 

conclusions of this thesis and discusses the strength and limitations of the 

applied methods. Additionally, chapter 8 offers some recommendations for 

further research on functioning and health in patients with WAD.  
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De gevolgen van een whiplash trauma worden in de Engelstalige 

literatuur aangeduid als Whiplash-Associated Disorders (WAD). In deze 

Nederlandstalige samenvatting wordt de afkorting WAD gebruikt, in het 

kader van de beschrijving van de gevolgen van een whiplashtrauma. De 

gevolgen van een whiplash trauma hebben zowel gevolgen voor de 

gezondheid van patiënten, als economische gevolgen. In dit proefschrift 

worden deze gevolgen beschreven in relatie tot de individuele gezondheid 

van mensen die betrokken zijn geweest bij een whiplashtrauma.  

WAD wordt beschouwd als een multifactoriëel gezondheidsprobleem 

met fysieke, affectieve, cognitieve en sociale gevolgen.  In het acute 

stadium staan nekpijn en functiestoornissen van de halswervelkolom op 

de voorgrond.  In een chronisch stadium, waarvan wordt gesproken als de 

patiënt langer dan 6 maanden klachten heeft, is het klachtenbeeld vaak 

uitgebreider. Karakteristieken van een chronisch WAD syndroom zijn het 

optreden van hoofdpijn, nekpijn, duizeligheid, visus stoornissen, 

concentratiestoornissen, algehele vermoeidheid, auditieve stoornissen, 

angst, depressie en een afgenomen vermogen tot zelfbeïnvloeding van de 

klachten. Ook worden matige tot ernstige activiteiten- en 

participatieproblemen beschreven.  

Naar huidig inzicht wordt er bij patiënten bij medische diagnostiek na 

een whiplashtrauma zelden (ernstige) weefselschade in de 

halswervelkolom gevonden. De gevolgen van een whiplashtrauma lijken 

moeilijk te begrijpen en te verklaren met behulp van een medisch-

biologisch model. Een concept, gebaseerd op de beschrijving van functie 

en gezondheid, kan een alternatief zijn voor de bestudering van de 

klinische kenmerken, oorzakelijkheden en het beloop van WAD.  

 

Er werden voor het onderzoek, dat is beschreven in dit proefschrift, 

twee doelstellingen geformuleerd: 1] het verkrijgen en verbeteren van het 

inzicht in de onderlinge verbanden tussen de verschillende constructen 

van functie en gezondheid in relatie tot de klinische kenmerken en het 

beloop van WAD; 2] het ontwikkelen van een klinisch relevante en 



Nederlandse Samenvatting 

217 

bruikbare set aan meetinstrumenten voor het diagnosticeren van functie 

en gezondheid van patiënten met WAD, rekening houdend met de eisen 

die vanuit het concept van functie en gezondheid worden gesteld aan de 

(set van) meetinstrumenten.  

In hoofdstuk 2 zijn de opzet en de resultaten van een narratieve review 

beschreven. De karakteristieken van het concept van functie en 

gezondheid worden beschreven, mede in relatie tot classificaties van WAD 

en in relatie tot de kenmerken van meetinstrumenten die in de 

fysiotherapie worden gebruikt. Er worden vier classificaties, specifiek 

ontwikkeld voor WAD beschreven. Deze classificaties zijn een aanvulling 

op de classificatie van de Quebeck Task Force on Whiplash-Asociated 

Disorders. Deze classificatie is in de literatuur bekritiseerd, omdat de 

classificatie te veel gebaseerd zou zijn op een biomedisch concept. De 

classificatie zou onvoldoende aansluiten bij de klinische karakteristieken 

van patiënten met WAD, die in de dagelijkse praktijk worden gezien. Met 

name wordt hierbij het ontbreken van de mogelijkheid tot beschrijven van 

persoonlijke factoren en omgevingsfactoren genoemd. In hoofdstuk 2 

wordt een korte kritische beschouwing gegeven van de voor WAD 

relevante classificaties. Er werd geconcludeerd dat de classificaties, zoals 

beschreven in dit hoofdstuk, niet aansluiten bij het concept van functie en 

gezondheid.  

 

Hoofdstuk 3 beschrijft het onderzoek naar de klinische bruikbaarheid en 

validiteit van een vragenlijst die is ontwikkeld voor het meten van functie 

en gezondheid van patiënten met klachten over de halswervelkolom (de 

Neck Bournemouth Questionnaire, NBQ). Hoofdstuk 3 bestaat uit twee 

delen. In het eerste deel (Hoofdstuk 3a) wordt het proces van vertaling 

van het Engels naar het Nederlands beschreven, evenals onderzoek naar 

de construct validiteit, de convergente validiteit en de test- hertest 

betrouwbaarheid van de Neck Bournemouth Questionnaire (NBQ). Bij de 

vertaling van de NBQ werden de regels, zoals beschreven door Beaton en 

anderen toegepast. Voor de toetsing van de validiteit werd gebruik 
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gemaakt van data die zijn verkregen van metingen bij 92 patiënten met 

sub acute en chronische WAD. De interne consistentie werd onderzocht 

met behulp van de Cronbach’s α. De construct- en convergente validiteit 

werden onderzocht met behulp van vragenlijsten, waarvan de 

doelstellingen en de opzet overeenkomen met de individuele items van de 

NBQ (SF-36, NDI, HADS, GSE, NRS voor pijn). Spearman’ s rangorde 

correlaties en de Bland en Altman methode voor overeenstemming 

werden daarvoor toegepast. De correlaties laten acceptabele waardes zien 

(.51-.82), met uitzondering van de correlaties van de GSE. De 

overeenstemmingsmaten waren matig tot slecht. De discrepantie tussen 

de acceptabele tot hoge correlaties en de matige tot slechte waardes van 

overeenstemming doen vermoeden dat er problemen zijn met de content 

validiteit van de NBQ. Bovendien is het mogelijk dat de gekozen 

concurrente vragenlijsten qua inhoud onvoldoende overeen komen met de 

afzonderlijke items van de NBQ. Geconcludeerd werd dat de NBQ een 

bruikbare vragenlijst is voor de klinische praktijk, maar dat het 

noodzakelijk is om de content validiteit van de NBQ nader te onderzoeken. 

 

In het tweede deel van hoofdstuk 3 (Hoofdstuk 3b) worden het 

onderzoek naar de content validiteit en het onderzoek naar de factoren 

van de NBQ beschreven. Het doel van de NBQ, zoals beschreven door de 

samenstellers van de oorspronkelijke vragenlijst, is het screenen van 

patiënten met nekpijn op meerdere factoren, ontleend aan een bio-

psycho-sociaal model. Met behulp van een discriminante content 

validiteitanalyse (DCV) werd nagegaan of de items van de NBQ separaat 

de afzonderlijke constructen van de ICF meten. De uitkomst van de DCV 

liet zien dat de NBQ is opgebouwd uit vijf factoren, overeenkomend met 

de constructen van de ICF. De consistentie van dit vijf factoren model 

werd getest door middel van een factoranalyse. De factoranalyse 

bevestigde, dat de NBQ geen separate constructen van de ICF meet.  

 



Nederlandse Samenvatting 

219 

In hoofdstuk 4 worden de opzet en de resultaten van de Delphi studie 

beschreven, die gericht was op het ontwikkelen van een set aan 

meetinstrumenten voor de fysiotherapeutische diagnostiek van patiënten 

met WAD. De Delphi studie bestond uit drie rondes, waarbij een groep 

internationale experts (fysiotherapeuten en manueeltherapeuten) werd 

gevraagd om, op basis van klinische ervaring en kennis van de literatuur, 

aan te geven welke meetinstrumenten er moeten worden opgenomen in 

een core set. De keuze van de meetinstrumenten werd mede bepaald door 

de constructen van de ICF. De op grond van deze studie samengestelde 

set aan meetinstrumenten bevat 27 instrumenten (waaronder 

vragenlijsten). Het bleek voor de deelnemers niet goed mogelijk om de 

gekozen instrumenten goed in te delen naar de constructen van de ICF.  

 

In hoofdstuk 5 zijn de methoden en de resultaten van een onderzoek 

naar de ontwikkeling van een WAD-specifieke vragenlijst voor de 

inventarisatie van activiteiten en participatie beschreven. Voor het 

samenstellen van een eerste conceptlijst is zowel gebruik gemaakt van de 

opinie van deskundigen (fysiotherapeuten, revalidatieartsen, 

ergotherapeuten) als van de ervaring van patiënten. Door middel van een 

semigestructureerd interview, werd bij patiënten geïnventariseerd welke 

problemen met activiteiten en participatie er worden ondervonden. Er 

werd een eerste lijst samengesteld op basis van consensus onder de 

experts en op basis van consensus onder de patiënten. De eerste versie 

(de Whiplash Activiteiten en Participatielijst –WAL-) bevat 38 items. De 

validiteit en klinische toepasbaarheid worden in een vervolg onderzocht. 

 

In hoofdstuk 6 worden de resultaten van een transversale studie bij sub 

acute en chronische WAD patiënten beschreven. Deze studie werd 

uitgevoerd ter voorbereiding op een prospectieve cohort studie. Factoren, 

verklarend voor het niveau van functie- en gezondheidsproblemen werden 

onderzocht. Daarbij werd gekeken naar de invloed van psychologische 

factoren (angst, depressie en catastroferen) op de mate van beperkingen 
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in activiteiten (gemeten met de Neck Disability Index, NDI). Bovendien 

werd de invloed van het actief bewegen met de halswervelkolom op de 

NDI onderzocht. Symptomen van depressiviteit en catastroferen 

verklaarden 61% van de variantie van de somscores van de NDI. 51% 

van de variantie van de NDI werd verklaard door catastroferen. 

Vermindering van de actieve beweeglijkheid van de halswervelkolom was 

nauwelijks verklarend voor de variantie van de NDI.  

 

In hoofdstuk 7 wordt het design van een prospectieve cohort studie 

beschreven. De studie is gericht op het onderzoeken van de 

determinanten die een rol spelen bij het ontwikkelen van klachten na een 

nektrauma. Een experimentele groep (n=100) en een referentiegroep 

(n=100) worden onderzocht. De experimentele groep bestaat uit personen 

die een kop-staart botsingen hebben doorgemaakt en daarna klachten 

hebben ontwikkeld. De referentiegroep bestaat uit personen die ook een 

kop-staart botsing hebben doorgemaakt, waarbij er echter geen klachten 

zijn ontstaan. Proefpersonen uit beide groepen worden 12 maanden 

gevolgd, waarbij fysieke, psychologische en sociale variabelen worden 

gemeten.  

 

In hoofdstuk 8 wordt een reflectie gegeven op de vraagstelling, de 

gebruikte methoden en de resultaten. Aanbevelingen voor nader 

onderzoek worden beschreven.  
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Dit proefschrift is tot stand gekomen met hulp van vele anderen. Een 

aantal van hen wil ik in het bijzonder danken: 

 

Promotor Prof. Dr. PJM Helders, beste Paul, je bevlogenheid met 

betrekking tot de fysiotherapie in het algemeen en het verbeteren van de 

kwaliteit van de fysiotherapie door middel van wetenschappelijk 

onderzoek in het bijzonder, werkt aanstekelijk. Onze gesprekken over 

“waar het met de fysiotherapie naar toe moet” heb ik als zeer inspirerend 

ervaren. Hartelijk dank voor de adequate feedback op de concept 

artikelen. Door je suggesties voor herformulering werd een aantal teksten 

scherper en duidelijker. Bovendien, niemand kan je responssnelheid 
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Promotor Prof. Dr. Y. van der Graaf, beste Yolanda, hartelijk dank voor 

je adviezen met betrekking tot de onderzoeksdesigns en biostatistiek. Ik 

hoop onder jouw begeleiding de prospectieve cohort studie, gericht op 

factoren die een rol spelen bij “ziek worden en ziek blijven van WAD 
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Copromotor, Dr. NLU van Meeteren, beste Nico, onder de vlag van de 

studierichting Fysiotherapiewetenschap zijn we begonnen aan dit project, 
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geleid tot een boeiend centraal thema, waarmee een belangrijke zenuw 

van de fysiotherapeutische diagnostiek is blootgelegd.  Gedurende het 

gehele traject, maar vooral aan het einde hiervan, hebben we stevig 

gediscussieerd over het concept “functie en gezondheid”. Deze discussie 

heeft sterk bijgedragen aan de inhoud van de belangrijkste hoofdstukken. 

Je voortdurende betrokkenheid bij mijn promotieonderzoek, maar ook je 

gedrevenheid voor “ons vak” hebben enorm stimulerend gewerkt. 
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van dit proefschrift. Ik dank de directie hartelijk voor het feit dat ik binnen 

mijn aanstelling heb kunnen werken aan mijn proefschrift. Zonder de 
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over het concept “functie en gezondheid” en over constructen van 

vragenlijsten op scherp hebt gezet, heeft in hoge mate bijgedragen aan 

mijn  begrip over deze toch lastige  materie. Bij jouw   “doorvragen” is 
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