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Introduction 

Haemophilia 
Haemophilia is a rare hereditary, X-linked disease characterized by a 

deficiency or functional defect of clotting factor VIII (called haemophilia A) 
or IX (haemophilia B). Globally, the approximate prevalence of haemophilia 
is 1-2 out of 10.000 males1;2; it is estimated that there are 450.000 patients 
with moderate and severe haemophilia worldwide in the year 2000.3 In the 
Netherlands, about 1600 people are affected.4 Based on the plasma activity 
levels of clotting factor VIII or IX, three modes of haemophilia are 
distinguished: patients with mild haemophilia have a factor activity level 
between 5% and 50% of unaffected individuals. Moderate haemophilia is 
characterised by activity levels of 1% to 5%, whereas patients with severe 
haemophilia have an activity level of less than 1%. This last group of 
patients, approximately 550 patients in the Netherlands5, experience 
repeated haemorrhagic episodes, most commonly haemarthroses. Repeated 
joint bleeds (usually in the ankle, knee, and elbow joints) ultimately result in 
crippling deformities, which cause chronic pain and result in functional 
limitations and disability and may require surgical interventions. 

Since the mid 1960’s, treatment of haemophilia is based on the 
substitution of the missing clotting factor. At first, only “on demand” 
treatment was used; replacement therapy was only given in case of bleeding 
episodes. Prophylactic treatment was first started in the Van Creveldkliniek 
(the first European clinic for comprehensive haemophilia care in the 
Netherlands, founded in 1964) in 1968.6 Since then, prophylactic treatment 
was intensified by starting at an earlier age and in higher dosages.7 

However, about 80% of all patients with haemophilia around the world 
live in developing countries3, where financial constraints limit the use of 
factor concentrates. When the supply of factor concentrates is inadequate, 
rehabilitation and physiotherapy are generally considered important, 
probably effective, and inexpensive options to treat patients with 
haemophilia.8-11 

 
 

Disability Models 
The regular treatment for haemophilia is factor replacement therapy, 

either on-demand or prophylactic. Most research in haemophilia is focussed 
on the use and the effects of clotting factors and is thus medically orientated. 
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Chapter 1 

However, the majority of patients with haemophilia have limited access to 
factor concentrates3 and rehabilitation medicine is a very important 
treatment modality for these patients.11 Assessment of the impact of disease 
on functioning of the individual is different when viewed from that more 
broad rehabilitation or “disability medicine” perspective.12 From this 
perspective, patients’ functioning and health are associated with, and not 
merely a consequence of, a condition or disease as from a medical 
perspective. Additionally, functioning and health are not only associated 
with the underlying disease, but also with, and influenced by, personal and 
environmental factors.13 To describe and measure functioning and health, 
from both the medical and rehabilitation perspective, several conceptual 
approaches are available. The two major conceptual frameworks are the 
Disablement Process14 and the more recently published model of the World 
Health Organization, the International Classification of Functioning 
Disability and Health.15 

 
The Disablement Process 

The Disablement Process (DP) was first published by Verbrugge and 
Jette14;16 and draws on the International Classification of Impairments, 
Disability and Handicaps (ICIDH17) and the Nagi scheme18; further 
developments of the DP concept are known.19-21 The DP is used to describe 
how acute and chronic conditions may affect functioning in specific body 
systems, fundamental physical and mental actions, and activities of daily 
life.14 The core of the DP is the “main pathway” consisting of four distinct 
domains: [1] Pathology, [2] Impairments, [3] Functional Limitations, and [4] 
Disability (Figure 1).  

“Pathology” refers to biochemical and physiological abnormalities that 
are detected and medically labelled as disease, injury or congenital/ 
developmental conditions. “Impairments” are dysfunctions and significant 
(meaning consequential for physical, mental or social functioning) structural 
abnormalities in specific body systems. Typically, pathology that has crossed 
defined clinical thresholds and been given a diagnosis does have manifest 
impairments. “Functional Limitations” are restrictions in performing 
fundamental physical and mental actions used in daily life by one’s age-sex 
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PATHOLOGY IMPAIRMENTS
FUNCTIONAL
LIMITATIONS

DISABILITY

The Main Pathway

EXTRA-INDIVIDUAL FACTORS

Medical Care & Rehabilitation
Medications & Other Therapeutic Regimens
External Supports
Built, Physical & Social Environment

INTRA-INDIVIDUAL FACTORS

Lifestyle & Behavior Changes
Psychosocial Attributes & Coping
Activity Accomodations

RISK FACTORS

 
 

Figure 1: The Disablement Process (taken from Verbrugge and Jette, 199414). 

 
group. “Disability” is experienced difficulty doing activities in any domain 
of life (the domains typical for one’s age-sex group) due to a health problem.  

It is important to know the difference between functional limitations and 
disability. The words “task” vs. “role” are simple devices to distinguish both 
concepts. Functional limitations refer to individual capability without 
reference to situational requirements, whereas disability refers to the 
expression of a functional limitation in a social context. 

To allow a full social medical scope on the DP, other factors than those 
present in the main pathway need to be included. These factors can be 
classified into “Risk factors”, “Intra-individual factors”, and “Extra-
individual factors”. “Risk factors” are predisposing characteristics (e.g. 
demographic, social, biological) that can affect the presence and severity of 
the impairment, functional limitation and disability. They are usually long-
term or permanent features of individuals.14;22 “Intra-individual factors” 
include lifestyle and behaviour, psychosocial attributes and coping and 
activity accommodations.14;22 “Extra-individual factors” are factors like 
medical care and rehabilitation, therapeutic regimens, external supports, and 
physical and social environment.14;22 
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The International Classification of Functioning, Disability and Health 
The International Classification of Functioning, Disability and Health 

(ICF), adopted by the World Health Organisation in 2001, provides a unified 
and standard language and framework for the description of health and 
health-related states.15 The ICF is a revision of the International 
Classification of Impairments, Disabilities and Handicaps (ICIDH), first 
published in 1980. The ICF is organized in two parts: (1) Functioning and 
Disability and (2) Contextual Factors. Each part encompasses two 
components: Part 1 contains the components of “Body Functions & 
Structures” and “Activities & Participation”, whereas part 2 holds the 
“Environmental Factors” and the “Personal Factors” (Figure 2). 

 
 

Personal
Factors

Activities Participation

Health Condition
(disorder or disease)

Body Functions
& Structures

Environmental
Factors

(Part 1)

(Part 2)

 
 

Figure 2: Interactions between the components of the ICF (taken from the ICF manual15). 

 
The “Body Functions & Structures” component addresses physiological 

functions and anatomical parts of the body, respectively. These can be 
temporary or permanent; progressive, regressive or static; intermittent or 
continuous.15 The “Activities and Participation” component addresses the 
execution of a task or action by an individual and her/his involvement in a 
life situation, respectively. Activity limitations are difficulties an individual 
may have in executing activities, and participation restrictions are problems 
an individual may experience in involvement in life situations.15 

Contextual Factors represent the complete background of an individual’s 
life and living. The first component - “Environmental Factors” - make up the 
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physical, social, and attitudinal environment in which people live and 
conduct their lives. The “Personal Factors” are the particular background of 
an individual’s life and living and are internal to an individual. These factors 
are not part a health condition or health states and may include gender, race, 
age, etcetera.  

 
The ICF can be used to describe the process of functioning and disability, 

like the DP, and parallels between the two are easily drawn23;24; the main 
pathway depicted in the DP closely resembles the first part of the ICF, i.e. 
the components “Body Functions & Structures” and “Activities & 
Participation”. Common denominators that can be used to draw the 
parallels are “Disease”, “Body”, “Person”, and “Society”. Figure 3 combines 
both the DP and the ICF to clearly identify their similarities regarding the 
main disease-disability pathway.  
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Figure 3: Parallels between the DP and the ICF. 
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Chapter 1 

 
Risk factors and intra-individual factors may be combined as so-called 

“host factors”.25 By doing this, these factors are similar to the “personal 
factors” in the ICF model. The ICF’s “Environmental Factors” are similar to 
the “Extra-individual factors” of the DP.  

 
Investigating disability can best be done using the DP; the ICF primarily 

serves a classification, and can be used to categorize measurements and 
outcomes. When associating different aspects of health, the DP is the 
appropriate tool. 

 
 

Disablement Process in haemophilia 
Little is known about the DP in haemophilia. A literature search was 

conducted in MedLine (NCBI-site of the National Library of Medicine), to 
identify articles that investigated associations between the several domains 
of either the DP or the ICF. Four sets of keywords were used that related to 
both the DP and the ICF domains (Table 1). No limits were used regarding 
date of publication (the search was performed in July 2005), but articles had 
to be written in English and only adult, human patients were to be  
 

Table 1: Results from the literature search 
   
Search string Results Included 
(haemophilia OR hemophilia) AND (impairment OR 
impairments OR body function OR body functions OR body 
structure OR body structures) 
 

86 4 

(haemophilia OR hemophilia) AND (activities OR activity 
OR functional limitations OR functional limitation) 
 

437 8 

(haemophilia OR hemophilia) AND (disability OR 
disablement OR participation) 
 

48 8 

(haemophilia OR hemophilia) AND (correlation OR 
association OR relation) 
 

300 7 

Limits: All Adult: 19+ years, English, Humans Total 24 * 
* In total, 29 articles were identified as investigating associations between domains of the DP. 
However, 1 article was retrieved three times, and 3 articles twice, resulting in a total of 24 
original papers. 

 16



Introduction 

investigated. Reference lists of the retrieved articles were not searched for 
additional publications, because the requested information had to be readily 
accessible using MedLine. 

With regard to Functional Limitations, only four articles were found that 
used functional limitations measures26-29 in associative research. The majority 
of the articles focussed on ‘predicting’ either Impairments (n=22) or 
Disability (n=18) outcomes (Figure 4). Two articles associated Risk Factors28 
and/or Impairment measures26;28 with Functional Limitations, whereas two 
other articles used Functional Limitations to ‘predict’ Disability27;29 and/or 
Impairments.27 

Functional Limitations, as measured using a self-created questionnaire, 
were found to be more profound when more joint damage (measured using 
both the clinical score30 and the Pettersson score31) was assessed.26 No 
correlations or regression analyses were used however; based on 
radiological data, patients were divided into two groups and the group with 
more joint damage reported a significant decrease in daily activities. 
Triemstra et al.28, using one self-created questionnaire assessing several 
aspect of health, found that with increasing age, reported joint impairments 
and reported bleeding episodes, the reported activities of daily life 
significantly decreased.  
 
 
 

Pathology

Impairments

Intra-Individual
Factors

Extra-Individual
FactorsRisk Factors

Pathology
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3
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4
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Impairments
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Factors
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Impairments Disability
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Risk Factors
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Figure 4: Results from the literature search. Grey area’s indicate Functional Limitations 
measures. The size of the domain-name printing depends on the number of articles found in 
which that domain is ‘predicted’. 
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Functional Limitations measures were also used to ‘predict’ other 
outcomes within the DP. One “Activity level question” - scored on a 5-point 
Likert scale - was used by both Santavirta et al.29 and Solovieva et al.27 to try 
and predict Disability. Solovieva et al. also used Functional Limitations to 
predict pain (an Impairments outcome). 

 
All four articles used questionnaires to address Functional Limitations in 

patients with haemophilia. De Kleijn et al.32 performed a literature study to 
identify instruments that were used in haemophilia research. Using the ICF 
terminology and classification, they identified twelve self-report instruments 
to quantify “Functional Limitations” (or “Activities”). Nine of these 
questionnaires were generic instruments, like the Short Form of the Medical 
Outcome Study (SF-36) or the Sickness Impact Profile (SIP). The remaining 
three instruments were disease-specific for arthritis (e.g. Arthritis Impact 
Measurement Scales (AIMS)). Moreover, eleven questionnaires were 
classified as “mixed”; not only did the instruments measure Functional 
Limitations, but also parts of the domains of Impairments or Disability. 

Moreover, De Kleijn et al. were unable to identify any performance-based 
instruments in haemophilia literature. It is known from the literature that 
self-reported and performance-based measures contribute to the assessment 
of a patients functional status on their own, and they might not measure the 
same concept33;34; they can be considered complimentary. Self-reported 
instrument assess the patient’s perspective on his own physical abilities, 
whereas performance-based tests assess the actual performance. Selecting a 
validated self-reported measure in combination with a performance-based 
instrument to assess functional limitations may maximize the description 
and evaluation of physical functioning.35 

 
 

Aims and Outline of this thesis 
It is clear that, with regard to the DP domain of Functional Limitations, 

little is known in haemophilia. Moreover, disease-specific instruments to 
assess functional abilities are lacking.  

The main aim of this thesis is to study the Disablement Process in adult 
patients with severe haemophilia, with specific emphasis on the “Functional 
Limitations” domain. Questions that underlie this thesis are: 
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• How can Functional Limitations in severe haemophilia be investigated? 
• Can the Disablement Process, as a research model, yield clinically 

relevant results? 
• What variables are associated with Functional Limitations? 
• What is the role of Functional Limitations within the whole process of 

disablement? 
 
In chapter 2, a literature study is performed to identify possible 

Functional Limitation measurements used in the two major types of 
arthritis36, rheumatoid arthritis (RA) and osteoarthritis (OA). Based on these 
results, and the results from a previous literature study on functional 
outcome measurements in haemophilia32, it becomes clear that no 
instruments are available to measure Functional Limitations in patients with 
haemophilia. Thus, a haemophilia-specific self-assessment questionnaire to 
assess the patient’s self-perceived functional abilities needs to be developed. 
The first stages of the development of the questionnaire, the Haemophilia 
Activities List (HAL), are described in chapter 3. Chapter 4 addresses 
whether or not the Disablement Process can be used as a research model in 
haemophilia and whether relevant results can be expected. Because the 
results from this investigation are promising, the HAL is finalized and its 
validity and internal consistency are addressed in chapter 5. Moreover, one 
of the most important findings from chapter 4 is that pain plays a significant 
role in Functional Limitations in haemophilia. Therefore, a more detailed 
study into the qualities of pain and the association between pain and 
Functional Limitations is conducted in chapter 6. A final investigating of the 
Disablement Process in severe haemophilia, using many Impairment 
measurements and both self-reported and performance-based Functional 
Limitation measurements is presented in chapter 7. 
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Chapter 2 

Summary 
People with haemophilia experience a progressive deterioration of their 

functional health status. Regular clinical assessment of functional health 
status provides insight into their process of disablement. As such, the 
development of a core set of measurement tools is warranted. The aim of 
this study was to gather data to prepare a (preliminary) core set of clinically 
relevant and feasible instruments to assess the functional health status of 
adults with haemophilia, and to indicate their psychometric qualities. 
Therefore, clinimetric instruments frequently used in two haemophilia-
resembling diseases (Rheumatoid Arthritis and Osteoarthritis) were 
reviewed from the literature. An extensive search in Medline yielded 13 
relevant review-articles, incorporating a total of 182 instruments, of which 40 
were appropriate for haemophilia. Of these 40 instruments three measured 
body structures, 13 body functions, 19 activities (of which five are 
performance based and 14 self-report based), and three measured 
participation. This classification is based on the International Classification 
of Functioning, Disability and Health. Detailed information regarding the 
psychometrics (reliability, validity, and responsiveness) of four instruments 
is described fully in the literature, whereas the psychometrics of the majority 
of the other instruments is only partly described. The results of this literature 
study may contribute to the formation of a (preliminary) core set of 
clinimetric instruments to assess the functional health status of adults with 
haemophilia. Decisions on the final core set should be made within the 
Musculoskeletal Committee of the World Federation of Hemophilia. 
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Clinimetric instruments in RA and OA 

Introduction 
Haemophilic Arthropathy (HA), a gradual joint deformation due to 

(recurrent) bleeding episodes1, may have a major impact on the functional 
health status of a person with haemophilia. In time, most adults will develop 
problems relating to body structures and functions, activities, and 
participation in society.2 Regular assessment by means of clinimetric 
instruments is essential to gain insight into the process of disablement and to 
evaluate treatment strategies.3 

The “Evaluation of the non-bleeding joint” (the first core set in 
haemophilia: the “WFH-1”) was introduced by the World Federation of 
Hemophilia (WFH) in 1982.4 In that era, the biomedical model was 
dominant5, but emphasis has evolved towards the “process of disablement”, 
conceptualised in bio-psychosocial models.6 The World Health Organization 
(WHO) has incorporated these developments in an update of the original 
International Classification of Impairments, Disabilities and Handicaps 
(1980), the International Classification of Functioning, Disability and Health 
(ICF) of 2001.7 With respect to this shift of models, we recently concluded 
that the 34 clinimetric instruments used in haemophilia-research up to 2001 
did not fully comply with this shift. Primarily, instruments measuring 
performance of activities and participation in society were lacking. 
Moreover, it was stated that the psychometric properties of the instruments 
used were poor.8 

Therefore, instruments used to measure the health status of patients with 
Rheumatoid Arthritis (RA) and Osteoarthritis (OA) might be beneficial for 
use in patients with haemophilia. RA and OA are the two major types of 
arthritis9, and do partly resemble haemophilia. This is based on clinical 
experiences, functional10, histochemical and biological aspects11, as well as 
the effects of intra-articular blood on joint cartilage.12 In patients with RA or 
OA a broad spectrum of clinimetric instruments has already been developed 
to assess the functional health status as well as strategies to compose “core 
sets” of measurement tools to assess the functional health status of these 
patients.13;14 Results of these strategies could be instructive for the 
compilation of a preliminary core set of clinimetric instruments to assess the 
functional health status in people with haemophilia.  

The aim of this study was to gather data to prepare a preliminary core set 
of clinically relevant and feasible instruments to assess the functional health 

 25 



Chapter 2 

status of adults with haemophilia, and to indicate their psychometric 
qu

imetric 
ins ent(s)”, “Outcome”, and “Core set“ was used. As a third set 
“L ature”, “Clinical trial”, “Consensus”, “Conference”, and 
“Development” and as a fourth only “Assessment” was used. Of the 
collected articles, all titles and abstracts were reviewed. 

Review articles, which focussed on functional and clinimetric 
instruments to assess functional health status, were included. Additionally, 
their reference lists were checked for other relevant review articles. Reviews 
that described instruments to examine patient’s tissues (e.g. laboratory tests), 
organs (e.g. echogram) and bone or intra-articular aspects (e.g. X-ray, MRI) 
were excluded.  

 

alities. Firstly, a literature search was carried out to identify review 
articles containing clinimetric instruments used to assess the functional 
health status of adults with RA or OA. Secondly, out of these reviews, 
clinimetric instruments were selected for their appropriateness (clinical 
relevance, disease specificity, feasibility, and clarity) to assess the health 
status in adults with haemophilia. Thirdly, the selected instruments were 
classified by means of the ICF and psychometric properties were evaluated.  

 
 

Methods and Materials 
Literature search 

A literature search was performed in MedLine (NCBI-site of the National 
Library of Medicine), to identify review articles on the functional health 
status of people with either RA or OA. The database was searched from 1975 
till 2002 on articles provided with an abstract (abstracts have been available 
since 1975). Articles in the English language only were incorporated in this 
study. Publication types, fields and ages were not limited; no MeSH terms 
were used. This whole procedure was run twice. 

As a first set of keywords “Rheumatoid Arthritis”, “Osteoarthritis”, 
“Arthritis”, and “Arthropathy” were used. The search was extended by 
three sets of keywords, in order to reduce the number of publications to 
below 400. As a second set “Review”, “Literature review”, “Clin

trum
iter
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Selection procedure 

philic arthropathy. In the second part, an 
ins

In order to select instruments to assess people with haemophilia, all 
instruments were evaluated by the two reviewers, PdK and FvG, on their [1] 
clinical relevance, [2] disease specificity, [3] feasibility, and [4] clarity; see 
Figure 2A. This selection procedure was performed in four consecutive 
parts. In the first part, an instrument was found to be of [1] clinical relevance 
if it purported to measure the relevant characteristics of the functional health 
status of patients with haemo

trument was rejected if it was developed to be used in a [2] specific 
disease. Feasibility [3] was based on costs, the training required to perform 
the assessment, brevity and simplicity of the measure. Clarity [4] refers to 
the clarity of the instrument for the reviewers. If the actual use of a 
clinimetric instrument was not clear to the reviewers, it was checked 
thoroughly by literature search (PubMed) to retrieve the exact features of the 
instrument. For each of the four parts, each reviewer formed an independent 
opinion regarding each instrument, after which a consensus meeting took 
place. During this meeting instruments were either selected or discarded for 
inclusion in the following step of the study. 

 
 

Health Condition

Personal
Factors

Activities ParticipationBody Functions
& Structures

(disorder or disease)

Environmental
Factors

 
 

Figure 1: Interactions between the components of ICF7 
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Classification according to the International Classification of Functioning, 
Disability and Health (ICF) 

The ICF serves as a framework to gain insight into the process of 
disablement (Figure 1). “Body Structures” are anatomical parts of the body 
such as organs, limbs and their components. “Body Functions” are defined 
as the physiological functions of body systems, including psychological 
functions. “Activity” is defined as the execution of a task or action as 
performed by an individual. This covers the whole range of distinct 
act ities that can be performed by an individual. “Participation” is defined 
as involvement in life situations. Classification of selected clinimetric 
instruments in Body Structures, Body Functions, Activities, and 

by use of the official ICF manual7 and the on-
r (www3.who.int/icf/onlinebrowser/icf.cfm). A goniometer 

e.g

lf-reported. Self-reported 
ins

lected clinimetric 
ins

s the same outcome on repeated uses (test-retest), when 
used by the same assessor (intra-observer reliability) or when used by 
different assessors (inter-observer reliability).16 Another aspect of reliability 
is the internal consistency or coherence of a number of questions in a 

iv

Participation were performed 
line ICF browse

. is used to measure range of motion, and is therefore classified as 
measuring Body Functions. Classification of questionnaires was based on 
the orientation of the majority of the items of that specific questionnaire. E.g. 
the AIMS-2 consists of 67 items: Body Functions (17), Activities (30), 
Participation (15) and combinations (5), and was therefore classified in the 
domain Activities. Moreover, instruments in this domain were further 
divided into Performance-based and Se

truments measure the ability to perform activities as experienced by the 
patients themselves, whereas performance-based instruments measure the 
actual action. The literature supports our view that we are dealing with two 
complementary constructs; this may differ depending on the disorder.15 

 

Psychometric properties 
In order to determine the scientific credibility of the se
truments, literature results of psychometric properties regarding RA and 

OA were searched in Medline (NCBI-site of the National Library of 
Medicine). The official name of each instrument was combined with the 
keywords “reliability”, “validity” and “responsiveness”. 

Reliability (reproducibility) is defined as the extent to which the 
instrument yield
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questionnaire, defined as the extent to which items assess the same 
cha

terion measure.18 Evidence for 
crit rion-related validity was obtained by comparing the measurements 
ob ined by the investigator with a measurable criterion that is accepted as a 

 

excluded; one discussed educational instruments22, the other discussed 
instruments to asse  in a clinical 
set ng.23 The remaining 13 publications (Table 1), all published between 
1990 and 2000, were found by means of the primary keywords RA and OA. 

racteristic.17 
Validity is concerned with the extent to which a test appears to measure 

what it really purports to measure.16 Three types of validity are 
distinguished in this study: construct, content and criterion validity. 
Construct validity is concerned with the extent to which a particular 
instrument relates to other measures. This should be consistent with 
theoretical hypotheses concerning the concepts (or constructs) being 
measured.18 Validation is typically convergent, as confirmed by independent 
measure procedures. However, for the establishment of construct validity, 
divergent validation is required as well.19 Content validity refers to the 
determination whether the instrument adequately covers the “domain of 
content”. Therefore it was necessary to define what is known as the “domain 
of content” of the concept being measured, because validity is primarily 
based on content: the more elements within the concept that are actually 
assessed by the instrument, the greater the validity of the instrument.20 
Criterion validity refers to the extent to which an instrument produces the 
same results as a “gold standard”, or cri

e
ta

standard indicator of the concept (or variable). However, a gold standard is 
often lacking.  

Responsiveness or sensitivity to change represents the power of an 
instrument to detect a difference in time, when one is present.
Responsiveness is as important as reliability and validity, especially for 
instruments used to asses patients in time and instruments tailored to 
evaluate individual respondents.21 

 
Results 
Literature study 

The literature search resulted in 15 review articles on RA and OA (the 
second run - one year later - gave the same results). Two articles were 

ss the outcome of hip and knee arthroplasty
ti
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The articles contained a total of 182 different clinimetric instruments to 
assess the functional health status of RA or OA patients. Stenström and 
Ni

Tab
 

Au  

sell28 performed the most extensive review on RA (166 instruments) and 
Bellamy25 on OA (29 instruments). 

 
le 1: Results of the literature search 

thors Year 

Number of 
clinimetric 

instruments 

Body 
Functions 

and 
Structures Activities Participation

Ortiz et al.26 1999 25 8 11 6 
We
Ste
Bel
Bel
Ch
Bel
Sha
Bu
Tu
Fels
Va
Bom

lls et al.27 1999 12 6 6 0 
nström and Nisell28 1997 166 75 67 24 
lamy et al.29 1997 7 6 0 1 
lamy25 1997 29 13 13 3 
eah et al.30 1996 13 10 3 0 
lamy31 1995 13 8 4 1 
ngha and Liang32 1995 10 0 10 0 

chbinder33 1995 15 12 3 0 
gwell and Boers24 1993 14 10 2 2 

on et al.34 1993 7 7 0 0 
n der Heide et al.35 1992 13 10 2 1 

bardier et al.36 1991 23 16 5 2 

 
Selection procedure 

All 182 instruments were reviewed by two authors (PdK and FvG) in 
four parts: [1] clinical relevance, [2] disease specificity, [3] feasibility, and [4] 
cla y. This procedure, resulting in a selection of 40 clinimetric instruments 
to assess patients with RA and OA, is presented in figure 2B. The initial 

e two reviewers in the four consecutive consensus 
me

ficity (part 2), only 
on

rit

agreement between th
etings was 68, 93, 84 and 88%, respectively. Overall, 124 instruments were 

not selected for their clinical relevance (part 1). As an example: the Stanford 
Health Assessment Questionnaire (HAQ) and the modified HAQ were not 
selected based on the number of items dealing with hand function (e.g. “Are 
you able to open a new milk carton?”). On disease speci

e instrument was not selected, the Psychological Adjustment to RA Scale. 
On feasibility (part 3), nine instruments were not selected, e.g. Cybex 
machine and Electrogoniometer. Both are examples of expensive equipment 
or require extensive training to use the instrument in a correct manner. On 
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clarity (part 4), eight instruments were not selected. After consulting 
PubMed and regular internet tools, clinimetric instruments such as the Chair 
test and the Fatigue Index Scale were ambiguous to both reviewers and 
therefore not selected. 

 
 

A

Outcome

Psychometric
properties

(Preliminary) Core setSelection (1)
Clinical Relevance

Selection (2)
Disease Specificity

Selection (3)
Feasibility

Selection (4)
Clarity

Clinimetric instruments

Articles

Literature search

Independent selection
and

Consensus Meeting

Independent selection
and

Consensus Meeting

Independent selection
and

Consensus Meeting

Independent selection
and

Consensus Meeting

B

40 Instruments

Psychometric
properties

(Preliminary) Core setSelection (1)
Clinical Relevance

Selection (2)
Disease Specificity

Selection (3)
Feasibility

Selection (4)
Clarity

182 Instruments

13 Articles

Literature search

In: 58
Out: 124

In: 57
Out: 1

In: 48
Out: 9

In: 40
Out: 8

Agreement 68% Agreement 93% Agreement 84% Agreement 88%  
Figure 2A and 2B: A. Selection procedure; B. Results of the selection procedure 

 
Classification according to the ICF 

Three instruments were classified as measuring Body Structures and 13 
as measuring Body Functions. Instruments measuring stiffness were 
classified in the Body Functions domain (recommendations by Y. Heerkens 
of the Dutch WHO Collaborating Centre of the ICF), because stiffness is not 
incorporated in the classification. Four instruments measuring psychological 
functions (SOPA, AAWOC, AHI and MHLC) were classified as measuring 
Body Functions7, according to the ICF. Nineteen clinimetric instruments 
were classified as measuring Activities, of which five were performance-
based (e.g. the 50-meter walking test and the timed get up and go test) and 
the remaining 14 instruments were self-reported instruments. These were 
either questionnaires (e.g. AIMS-2) or semi open interviews (e.g. MACTAR). 
Three instruments were classified as measuring Participation (HUI, SIP68 

wo instruments could not be classified: Patient and Physician 
27;34 

and LHS). T
Global Assessment.

 
Psychometric properties 

In the literature, validity and responsiveness were not addressed for 
instruments relating to the domain of Body Structures. For one of the 
instruments (EPM-ROM) measuring in the domain of Body Functions, both 
reliability, validity, and responsiveness were described.37 Internal  
 

 31 



Chapter 2 

 
 

on
si

ve
ne

ss
 

 
Re

sp

    

ES
 0

.4
940

 

    

ES
 -0

.1
6-

SE
S 

-0
ES

 0
.4

3-  

SE
S 

-0  

0.
30

45
 

.2
933

 

0.
68

45
 

.4
133

 

     

 

V
al

id
ity

 
   

0.
49

39
 

 

C
on

-c
on

 
0.

25
-0

.5      

540
 

         

 

In
tr

a-
ra

te
r 

      

0. 0.

 

91
-0

.

1-
0.

99
41

 

99
41

 
0.

90.
91

40
 

74
-0

.9
044

 

  

0.
41

39
 

      

Re
lia

bi

In
te

r-
ralit

y te
r 

     

0.
85

40
 

 

0.
63

-0
.9

741
 

0.
97

42
 

0.
41

 

0.
50

-0
.7

244
 

      

0.
53

43

88
-0

97 

    

 

Te
st

-r
et

es
t 

   

0.
58

-0
.9

038
 

      

0.
71

-0
.9

6 
0.

85
46

 
0.

64
-0

.8
447

 

  
0.

45
-0

.8
249

 

      

In
te

rn
a

ns
is

l
te

nc
y 

 

 
co

               

0.
56

-0
.8

348
 

0.
64

-0
.8

149
 

  

 

IC
F 

Bs
 

Bs
 

Bs
 

Bs
  

Bs

Bf
 

, B
f 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Bf
 

Ta
bl

e 
2:

 P
sy

ch
om

et
ri

c 
pr

op
er

tie
s 

of
 c

lin
im

et
ri

c 
in

st
ru

m
en

t

  In
st

ru
m

en
t 

Bo
dy

 st
ru

ct
ur

es
 

s 
(n

=4
0)

 o
n 

Bo
dy

, A
ct

iv
iti

es
, a

nd
 P

ar
tic

ip
at

io
n 

le
ve

l 

   
Bo

dy
 w

ei
gh

t (
kg

) 

   
A

rt
hr

oc
ir

ca
m

et
ry

 (c
m

) 

   
Te

nd
er

 jo
in

t c
ou

nt
 

Bo
dy

 fu
nc

tio
ns

 

   
Es

co
la

 P
au

lis
ta

 d
e 

M
ed

ic
in

a 
 R

an
ge

 o
f M

ot
io

n 
Sc

al
e 

(E
PM

-R
O

M
)

   
Fa

tig
ue

 (V
A

S)
 

 

   
G

on
io

m
et

ry
-k

ne
e 

jo
in

t 

   
G

on
io

m
et

ry
-e

lb
ow

 jo
in

t 

   
G

on
io

m
et

ry
-a

nk
le

 jo
in

t 

   
M

or
ni

ng
 s

tif
fn

es
s-

di
re

ct
 q

ue
st

io
ni

ng
 d

ur
at

io
n 

(m
in

ut
es

) 

   
St

iff
ne

ss
-s

ev
er

ity
 ¹ 

   
Pa

in
 o

n 
m

ov
em

en
t ¹

 

   
Pa

in
 a

t r
es

t ¹
 

   
Ph

ys
ic

ia
n 

G
lo

ba
l A

ss
es

sm
en

t o
n 

co
nd

iti
on

 (L
ik

er
t) 

   
Su

rv
ey

 o
f P

ai
n 

A
tti

tu
de

s 
(S

O
PA

) 

   
A

rt
hr

iti
s 

A
pp

ra
is

al
 a

nd
 W

ay
s 

of
 C

op
in

g 
 S

ca
le

 (A
A

W
O

C
) 

   
A

rt
hr

iti
s 

H
el

pl
es

sn
es

s 
In

de
x 

(A
H

I) 
   

M
ul

tid
im

en
si

on
al

 H
ea

lth
 L

oc
us

 o
f C

on
tr

ol
 S

ca
le

 (M
H

LC
) 

   
Ra

te
 o

f p
er

ce
iv

ed
 e

xe
rt

io
n 

(B
O

RG
 te

st
) 

 32



Clinimetric instruments in RA and OA 

 

  

on
si

ve
ne

ss
 

Re
sp

         

SR
M

 0
.3

0-
0.

77
53

**
* 

0.
10

-0
.9

056
 

ES
 0

.1
8-      

SR
M 0.

7

0.
80

54
 

 4
.9

62
 

863
 

  

V
al

id
ity

 
         

C
on

-c
on

/d
i 

0.
57

-0
.7

153
;5

4  

C
on

-c
on

 
0.

48
-0

.7
857

 

C
on

-c
on

 
0.

49
-0

.9
458

 

C
ri

te
ri

on
 

0.
25

-0
.9

458
 

  

C
on

-c
on

 
0.

23
-0

.8
061

 

 

C
on

-c
on

 
0.

12
-0

.4
963

 
C

on
-d

i 
-0

.1
1-

0.
39

63
 

  

In
tr

a-
ra

te
r 

         
0.

98
57

 

  

0.
87

-0
.9

260
 

0.
85

-0
.9

660
 

   

 

Re
lia

bi
lit

y 

In
te

r-
ra

te
r 

    

0.
60

 52
 

0.
97

 52
 

   
0.

99
57

 

       

  

Te
st

-r
et

es
t 

        
0.

47
-0

.9
054

 

0.
83

-0
.9

557
 

0.
69

-0
.8

758
 

 

0.
43

-0
.9

660
 

0.
43

-0
.9

660
 

0.
94

61
 

0.
78

62
 

 

 

In
te

rn
al

 
co

ns
is

te
nc

y 
        

0.
65

-0
.9

153
-5

5 

0.
84

57
 

0.
73

-0
.9

658
 

 

0.
63

59
 

0.
81

-0
.9

660
 

0.
55

59
 

0.
81

-0
.9

660
 

0.
96

61
 

 

0.
84

63
 

  

IC
F  A
 

A
 

A
 

A
 

A
  

Bf
, A

 
Bf

, A
, P

 
A

 

A
 

A
 

Bf
, A

 

Bf
, A

 

A
 

A
 

A
 

Ta
bl

e 2
 - 

Co
nt

in
u

In
st

ru
m

en
t 

ed
 -

 

 

A
ct

iv
iti

es
 P

er
fo

rm
an

ce
-b

as
ed

 

   
A

sc
en

t t
im

e 
   

C
lim

b 
up

 a
nd

 d
ow

A
ct

iv
iti

es
 S

elf
-r

ep
or

t 
   

A
ct

iv
iti

es
 a

nd
 L

ife
st

yl
e 

In
de

x 
(A

LI
) 

   
A

rt
hi

tis
 Im

pa
ct

 a
nd

 M
e

   
D

is
ab

ili
ty

 R
at

in
g 

In
de

x 
(D

RI
) 

   
Fo

ot
 F

un
ct

io
n 

In
de

x 
(F

FI
) 

   
Fu

nc
tio

na
l A

ss
es

sm

   
Le

qu
es

ne
 A

lg
of

un
ct

io
na

l I
nd

ex
-h

ip
 

   
Le

qu
es

ne
 A

lg
of

u

   
50

 m
et

er
 w

al
ki

ng
 te

st
 

n 
a 

fli
gh

t o
f s

ta
ir

s 
   

G
et

 u
p 

an
d 

G
o 

te
st

* 
   

Ti
m

ed
 G

et
 u

p 
an

d 
G

o 
Te

st
 (T

U
G

)*
 

as
ur

em
en

t S
ca

le
s 2

 (A
IM

S2
) 

en
t S

ys
te

m
 (F

A
S)

 fo
r l

ow
er

 e
xt

re
m

ity
 d

ys
fu

nc
tio

n 

nc
tio

na
l I

nd
ex

-k
ne

e 

   
Lo

w
er

 E
xt

re
m

ity
 F

un
ct

io
na

l S
ca

le
 (L

EF
S)

 

   
M

cM
as

te
r-

To
ro

nt
o 

A
rt

hr
iti

s 
Pa

tie
nt

 P
re

fe
re

nc
e 

D
is

ab
ili

ty
  

   
Q

ue
st

io
nn

ai
re

 (M
A

C
TA

R)
 

   
Pa

tie
nt

-S
pe

ci
fic

 F
un

ct
io

na
l S

ca
le

 (P
SF

S)
 

 33 



Chapter 2 

 

ES
10

-1
.8

62
 

  

ss
 

SR
M

 0
.6

064
 

Re
sp

on
si

ve
ne

SE
S 

-0
.3

533
 

 0
.

SR
M

0.
1-

1.
162

 
 

SR
5-

1.
356

 

ES
 0

1-
0.

71
68

 
862

 
SR

M
 0

.6
3-

0.
70

68
 

SR
90

-1
.6

62
 

    

M
 0

.

.5
ES

 1
.0

-1
.

M
 0

.    

  id
ity

 
V

al
 

C
on

-c
on

 
0.

33
-0

.6
767

 
C

on
-d

i 
0.

34
-0

.4
267

 

on
-c

on
 

67
C 0.
40

-0
.

68
 

 
C

on
-d

iff
 

0.
08

71
 

C
on

-c
on

 
0.

98
72

 

    

  

In
tr

a-
ra  

te
r 

       
0.

44
39

 

48
39

 
0.

 

lit
y 

Re
lia

bi

In
te

r-
ra  

te
r 

         

  

st
 

Te
st

-r
et

e
 

0.
63

-0
.8

966
 

8-
0.

92
68

 
0.

90
0.

5
69

 

 
0.

77
70

 

 

0.
94

-0
.9

773
 

0.
61

-0
.9

074
 

   

 

In
te

rn
a

co
ns

is  

l 
te

nc
y 

0.
75

-0
.9

165
 

3-
0.

96
68

 
8-

0.
98

69
 

 

0.
8

0.
8

 

0.
83

72
 

0.
90

-0
.9

273
 

   

  

IC
F A
 

Bf
, A

 

Bf
, A

 

 P A
, P

 

Bf
, A

, P
 

   

Ta
bl

e 2
 - 

Co
nt

in
ue

d 
- 

 

on
 T

ec
hn

iq
ue

 (P
ET

) 
In

st
ru

m
en

t 
   

Pr
ob

le
m

 E
lic

ita
ti

   
RA

N
D

 / 
Sh

or
t F

or
m

 o
f t

he
 M

ed
ic

al
 O

ut
co

m
e 

St
ud

y 
(S

F-
36

)*
**

* 

O
nt

ar
io

 a
nd

 M
cM

as
te

r U
ni

ve
rs

ity
 (W

O
M

A
C

)1  
   

W
es

te
rn

 
   

O
st

eo
ar

th
ri

tis
 In

de
x 

Pa
rt

ic
ip

at
io

n 
   

H
ea

lth
 U

til
iti

es
 In

de
x 

(H
U

I) 
M

ar
k 

3 

   
Lo

nd
on

 H
an

di
ca

p 
Sc

al
e 

(L
H

S)
 

   
Si

ck
ne

ss
 Im

pa
ct

 P
ro

fil
e 

68
 (S

IP
68

) 

N
ot

 cl
as

sif
ied

 
   

Pa
tie

nt
 G

lo
ba

l A
s

   
Ph

ys
ic

ia
n 

G
lo

ba
lse

ss
m

en
t ¹

 
 A

ss
es

sm
en

t ¹
 

IC
F,

 In
te

rn
at

io
na

l C
la

ss
ifi

ca
tio

n 
of

 F
un

ct
io

ni
ng

, D
is

ab
ili

ty
 a

nd
 H

ea
lth

; B
s,

 B
od

y 
St

ru
es

; B
f, 

Bo
dy

 F
un

ct
io

n
; P

, P
ar

tic
ip

at
io

n 
ct

ur
s;

 A
, A

ct
iv

iti
es

Re
lia

bi
lit

y:
  0

.8
5 

re
fe

rs
 to

 In
tr

ac
la

ss
 C

or
re

la
tio

n 
C

oe
ffi

ci
en

t, 
0.

85
 to

 P
ea

rs
on

’s
 r,

 0
.8

5 
to

 S
pe

ar
m

an
’s

 rh
o 

V
al

id
ity

: C
on

-c
on

, c
on

ve
rg

en
t c

on
st

ru
ct

 v
al

id
ity

; C
on

-d
i, 

di
ve

rg
en

t c
on

st
ru

ct
 v

al
id

ity
; C

on
-d

iff
, c

on
st

ru
ct

 v
al

id
ity

 b
 d

iff
er

en
ce

 in
 s

co
re

 
as

ed
 o

n
Re

sp
on

si
ve

ne
ss

: E
S,

 E
ff

ec
t S

iz
e;

 S
RM

, S
ta

nd
ar

d 
Re

sp
on

se
 o

f M
ea

n;
 S

ES
, S

ta
nd

ar
di

ze
ec

t S
iz

e 
d 

Ef
f

¹ B
ot

h 
V

A
S 

(V
is

ua
l A

na
lo

gu
e 

Sc
al

e)
 a

nd
 L

ik
er

t s
ca

le
s w

er
e 

us
ed

 fo
r t

hi
s i

ns
tr

um
en

t. 
* 

Th
e 

or
ig

in
al

 G
et

 u
p 

an
d 

G
o 

te
st

 u
se

d 
an

 o
rd

in
al

 s
co

ri
ng

 s
ys

te
m

 b
as

ed
 o

n 
t

se
rv

er
’s

 a
es

sm
en

t o
f t

he
 r

sk
 o

f f
al

lin
g,

 w
he

re
as

 th
e 

Ti
m

ed
 G

et
 u

p 
an

d 
G

o 
te

st
 u

se
s 

tim
e 

in
 s

ec
on

ds
 

he
 o

b
ss

i
**

 
Pi

tm
an

s 
te

st
 w

as
 u

se
d 

**
 

Re
sp

on
si

ve
ne

ss
 o

f t
he

 A
IM

S-
2 

w
as

 p
ro

ve
n 

of
 5

 
 a

nd
 1

1 
55

53
 o

ut
 o

f 1
2 

sc
w

ed
n 

by
 u

se
 o

al
es

 o
f a

 S
is

h 
ve

rs
io

f S
RM

 
**

**
 

Th
e 

RA
N

D
 3

6-
ite

m
 H

ea
lth

 S
ur

ve
y,

 d
ev

el
op

ed
 fo

r t
he

 R
A

N
D

 H
ea

lth
 S

ci
en

ce
 p

ro
gr

am
 (U

.
F-

36
, d

es
cr

ib
e

by
 W

ar
e 

an
he

rb
ou

rn
e 

in
 1

99
2 

66
. 

S.
) i

s 
in

 it
se

lf-
id

en
tic

al
 to

 th
e 

M
O

S 
S

d 
d 

S

 

 34



Clinimetric instruments in RA and OA 

consistency, applied to four clinimetric instruments measuring 
psychological Body Functions was described for half of them; inter- and 
intrar liability was esta  for ROM (different joint and pain. 
Valid s described in the e for one instrument mea i Body 
Func s, the Arthritis He e ess Index. Of three instruments, all 
measuring Activities on a sel ort S-2, SF-36 and WOMAC

m ia y it
responsiveness. Measuremen articipat were l  
number and references on responsiveness were k . Quantification of 
reliab y was performed by means of Intracla C elation Coefficient 
(ICC), Spearman’s rho or Pearson’s r in all instruments, internal consistency 

ruct li  (for n m t onvergent 
ten ti s, divergent 3 times), criterion validity (for 1 instrument), and 
conte validity (for 1 instrument) were addresse us  either Spearman’s 

ene was expre d  e Si  (ES), 
Stand  Effect Size (SES) o dar esponse o e (SRM).  

Discussion 
The aim of ture st ther i t in y core 

set of clinimetric instrume the functional health status in adults 
with haemophilia. The study result in 40 relevant and feasible 
instruments, selected from 13 review arti  concerning RA and OA. Thirty-
eight instruments were classified by means of the ICF , measuri ects of 
functional health status in he domain of Body Structures (3) and Body 
Functions (13), Activities ( rformance- ed 5 and self-repo ) and 
Participation (3). Reliabilit validity, as well as responsive our 
instruments were complete described erature, w er  chometric 
features of ot  i ru s were on partly es be o o letely 
unknown. 
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on review-articles, because instruments described therein are possibly 
implement hu idely used than instruments appearing only 

co e chance  missing a 
relev lo . Moreover, the aim of this articl a ot to 
select  many st s as possible, but to propose proper struments 

 b use for measuring func na ealth 
statu  adu h haem h OA were used as p ary 
keywords because of the resemblance to haemophilic arth pat 9-11;76, 
altho  there are differences between R  and em hilic 
arthropathy, e.g. acute phase, gender, and joints involved (both cat  and 

, in process of levanc eemed the 
mo rary step in this process and initial agreem  in thi rst rt of 
the selection st (68%). The subsequent consensus (reached during 

su eetin as b on co
Insight in the whole selection procedure was given to assu tra cy of 
the selection process itself. 

 study the concept of n n he s  u , reas 
out s on ophy tudies generall re expres  H t ed 
Qualit f fe (H oL) instrume s. Szende p f d a 
syste tic li ature review to detect i HRQoL i n w used 
in patients with haemophilia. They used the HRQoL y et 
al.: “a mult mensional construct that includes at h core 
domains, i. the physical, psychological and soc hen 
classifying c imetri struments to assess functiona tu  use 
of the ICF, we incorporated physical and psychol ct  the 
domain of B y Stru res and Functions, and social aspects in the domain 
of Participat . We ongly believe that no definit w  ICF 
classifie n ment  HRQoL instruments has to b h es of 
instrum s e a di ent cons ct  a ss a p st  and 
are thu m ment . 

Our former literature review d e hat s  
adul w  haem lia are ck . evel cific 
tru s not a plem y u  n  and 
l80 e  re-ev ion  c th 
tu su adapt r a d c  p , currently a 

aemophilia specific self-assessment instrument to measure patient’s 
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abilities to perform activities of daily life is being developed.81 Development 
and implementation of different instruments to assess activities should have 
our attention, since the literature clearly indicates differences in self-reported 
and performance-based assessments.82 

Although the aim of this study was not to prepare a preliminary core set, 
some recommendations can be made. A core set of clinimetric instruments to 
assess the functional health status of adults with haemophilia should cover 
all domains with at least one measurement tool. In some domains the choice 
for a particular instrument seems predetermined (e.g. the goniometer for 
measuring range of motion), whereas in other domains a choice has to be 
made. In the preparation towards a preliminary core set body weight (Body 
Structures), goniometry and pain (Body Functions), Timed Up and Go and 
(50 meter) walking test (Activities performance-based), SF-36 and AIMS-2 
(Activities self-reported) could be considered. At this moment, no specific 
suggestions can be made with regard to the Participation domain, but the 
London Handicap Scale (LHS) might be an option. Peerenboom and 
Chorus83 evaluated nine instruments on Participation. All of the nine 
ins s measured Participation (ICF) to some extent; only two of these 

s could be addressed as solely measuring in the domain of 
Pa

trument
nine instrument

rticipation: the LHS and the Perceived Handicap Questionnaire. 
Expert opinion and broad support of peers is of paramount importance 

in proposing, accepting, and implementing a core set of tools to assess the 
functional health status of individuals with haemophilia. The 
Musculoskeletal Committee, as an official advisory committee of the WFH, 
might provide both and is therefore likely to be the centre of this discussion 
and its forthcoming actions. To be able to accomplish the entire process, 
strategies as used in the Knee, Hip, and Hand Osteoarthritis29 or Outcome 
Measures in Rheumatoid Arthritis Clinical Trials (OMERACT)34 should also 
be taken into account.  
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Summary 
Several instruments can be used to evaluate the functional status of 

patients with haemophilia, but none of these instruments is specific for 
haemophilia. We developed a haemophilia-specific self-assessment 
questionnaire to evaluate and monitor a patient’s perceived functional 
health status: the Haemophilia Activities List (HAL). In three separate but 
interlinked sub-studies, the questionnaire was constructed and tested for 
face, expert, and convergent validity, as well as internal consistency and 
patient-evaluated relevance. 

Items for the questionnaire were collected by interviewing 162 patients, 
using the McMaster-Toronto Arthritis Patient Preference Disability 
Questionnaire (MACTAR). The items were combined to generate the first 
version of the questionnaire (HAL(1)). This version was evaluated and 
commented on by two focus groups (patients and caregivers), and then the 
questionnaire was adapted on the basis of these comments, forming the final 
version, HAL(2). This version was then validated in a pilot study with 50 
consecutive patients using the Dutch-AIMS2 and IPA questionnaires. 

The HAL(2) showed good convergent validity (Pearson’s r=0.80-0.91; 
p<0.01), and the internal consistency was good for six of the eight domains 
(Cronbach’s α=0.83-0.95). Patients considered the content of the HAL to be 
more relevant to their situation than the content of the other questionnaires 
(p<0.01). Three major factors (upper extremity function, lower extremity 
function, key activities/major problem activities) were identified by factor 
analysis.  

The questionnaire seems to be a useful tool to identify problematic 
activities as part of the functional health status of patients with haemophilia. 
The construct validity, test-retest reliability, and responsiveness of the HAL 
will be established in the future. 
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Introduction 
Haemophilia is a relatively rare, sex-linked inherited bleeding disorder 

resulting from a deficiency of clotting factor. Affected individuals lack factor 
VIII or IX procoagulant activity (<1% in severe haemophilia, 1-5% in 
moderate haemophilia, and 6-25% in mild haemophilia) and consequently 
suffer from repeated bleeding, most frequently located in major joints 
(elbows, knees and ankles) and muscles. As a result, affected individuals 
have progressively worsening joint and muscle impairments that may 
seriously affect their daily activities. For this reason, it is important to 
monitor the individual patient as well as groups of patients and evaluate the 
long-term effects of concomitant treatment such as on demand or 
prophylactic factor substitution and arthroplasty. A review by De Kleijn et 
al.1 identified 34 clinimetric instruments used in haemophilia research that 
cover quality of life aspects and all the domains mentioned in the 
International Classification of Functioning, Disability and Health (ICF).2 
However, most of these instruments are used infrequently, and none was 
specifically designed for patients with haemophilia.  

The aim of this study was to develop a disease-specific instrument to 
evaluate the functional health status of patients with haemophilia. The 
Haemophilia Activities List (HAL) is a patient self-assessment questionnaire 
and can be used as part of a test battery to evaluate a patient’s functional 
health status. Knowledge of a patient’s specific problems and symptoms 
may make it possible to tailor therapy. 

 
 

Methods 
This study comprised three separate but interlinked sub-studies. First, 

questionnaire items were selected on the basis of replies to the McMaster-
Toronto Arthritis Patient Preference Disability Questionnaire (MACTAR3) 
administered to patients with haemophilia. The items were categorized 
according to the ICF2 and then appropriate items were selected to form the 
first version of the HAL (HAL(1)). This version was sent to two focus groups 
for evaluation. The two groups consisted of patients with haemophilia and 
physical therapists involved in haemophilia care. Both patients and physical 
therapists evaluated the contents and style of the HAL(1), using a structured 
evaluation form, and the patients were invited to participate in a focus 

 47 



Chapter 3 

group meeting to further discuss the evaluation. The HAL(1) was adapted 
on the basis of these comments to form the second, and final, version, 
HAL(2). This questionnaire was then used in a pilot study to evaluate the 
clinical applicability of the HAL(2) and its convergent validity and internal 
consistency. Fifty patients with haemophilia took part in this study. 

 
Methods 1: Development of the questionnaire 

A physical therapist administered the McMaster-Toronto Arthritis 
Patient Preference Disability Questionnaire (MACTAR3), which is routinely 
used in our clinic, to consecutive patients visiting the clinic for their regular 
medical check-up. During this semi-structured interview, each patient was 
asked to identify a maximum of ten problematic activities that he would like 
to be able to perform without pain and/or difficulty, and then to rank the 
five most important. These activities were then categorized according to the 
ICF2. Item collection was discontinued when no new activities were 
mentioned by subsequent patients (saturation point). 

Categorized items were included in the questionnaire when they were 
considered “relevant” by two independent researchers. Items were 
“relevant” when they related to the “Activities” domain mentioned in the 
ICF (“d“-categories), but not to “Participation” (such as work-related items). 
Moreover, activities that were categorized in a “other specified” or 
“unspecified” ICF category were excluded. The remaining items were 
classified in common domains, mostly based on their position in the ICF. All 
questions were formulated in a standard format: “In the previous month, 
did you encounter any difficulty due to haemophilia with…”. The response 
options were “Always”, “Mostly, “Sometimes”, “Rarely”, and “Never”, 
meaning a 5-point Likert scale (similar to the scoring-method of the Dutch-
AIMS2).4;5  

 

Results 1 
In total, 162 male patients (mean age ± SD, 40.8 ± 13.5 years; range 18-76 

years) with haemophilia participated in this sub-study. Most had 
haemophilia A or B (140 and 16, respectively) and none had acute pathology 
(e.g. bleeding). Patient characteristics are given in Table 1. 

A total of 622 ranked / prioritised activities were mentioned, which were 
grouped into 66 categories, from which 53 were selected. Items such as “Pain 
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in a body part” (mentioned by 19 patients; ICF “Body Functions” class) and 
“Seeking employment” (ICF “Participation” class) were excluded. The 
remaining items were divided into eight different domains, each 
representing an aspect of daily activities. Thus the first version of the HAL 
covered the following domains: “Lying down / sitting / kneeling / standing” 
(9 items; e.g. “Sitting down” and “Kneeling / squatting”); “Functions of the 
legs” (9 items; e.g. ”Walking short distances” and “Climbing up the stairs”); 
 

 

Table 1: Patient characteristics 
 

Item Collection 
Age (years)      

Mean 40.8     
SD 13.5     

Range 18-76     
      

Disease  Severity*    
 Severe Moderate Mild Total  
Type A 99 15 26 140 (86.4%) 
Type B 15 - 1 16 (9.9%) 
Type B - Leyden - - 1 1 (0.6%) 
Von Willebrand 4 - - 4 (2.5%) 
Factor VII - 1 - 1 (0.6%) 
 118 16 28 162  
      

Validity and Patient relevance assessment 
Age (years)      

Mean 44.9     
SD 14.2     

Range 18-70     
      

Disease  Severity*    
 Severe Moderate Mild Total  
Type A 37 2 3 42 (84.0%) 
Type B 6 - 2 8 (16.0%) 
 43 2 5 50  
      
* Severity:  Severe <1% clotting activity 
 Moderate 1-5% clotting activity 
 Mild 6-25% clotting activity 
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“Functions of the arms” (4 items; e.g. ”Lifting heavy objects” and “Reaching 
above your head”); “Use of transportation” (4 items; e.g. ”Driving a car” and 
“Using public transportation”); “Self Care” (10 items; e.g. ”Washing your 
hair” and Putting on socks and shoes”); “Household tasks” (8 items; e.g. 
”Cleaning the house” and “Preparing a meal”); “Leisure activities and 
sports” (6 items; e.g. ”Sports” and “Going out (theatre/museum/movie 
theatre/bar)”); and “Other” (3 items; e.g. ”Writing”).  

 
Methods 2: Focus groups 

The first version of the HAL was evaluated by two focus groups, 
consisting of patients with haemophilia (n=7) and international physical 
therapists involved in the care of patients with haemophilia (n=16). The 
patients received a Dutch version of the questionnaire whereas the physical 
therapists received an English version. The participants were asked to 
indicate whether they thought individual items should be included in the 
questionnaire and to rate the clarity of the description of each item. They 
were also asked to assess the style of the questionnaire regarding font size, 
number of items and pages, the arrangement of the items in the 
aforementioned eight domains, and the sequence of the domains and the 
items in each domain. The patients were asked to participate in discussions 
about the questionnaire. The HAL(1) was adapted according to the results of 
this evaluation. 

 
Results 2 

On a scale from 1 to 10 (1 = very bad; 10 = very good), the content and 
style of the HAL(1) were scored 8.0 (± 0.7) and 8.2 (± 0.4) by the patients and 
7.7 (± 1.0) and 8.1 (± 0.8) by the physical therapists. It took the patients on 
average 7 minutes to complete the questionnaire. Thirteen physical 
therapists (81%) indicated that they wanted to use the HAL(1) in daily 
practice to evaluate the functional health status of their patients with 
haemophilia.  

Based on the findings and the subsequent discussion, four items were 
removed and replaced by four new items (all of which were mentioned by 
several patients and physical therapists); four other items were split; and 
seven items needed further clarification. Two additional questions relating 
to adaptations using the car and the use of a walking aid (e.g. cane) were 

 50



Development of the Haemophilia Activities List 

added. An additional response option “impossible” was added for all items, 
and the option “not applicable” was added for twelve items. A scoring 
system was developed to quantify the functional health status of each 
respondent (scores for individual domains and sum scores). The second 
version of the HAL (HAL(2)) consisted of 57 items in eight domains. 

 
Methods 3: Pilot study 

Next, the convergent validity and the internal consistency of the HAL(2) 
were evaluated. The Medical Ethics Committee of the University Medical 
Centre Utrecht approved the study. Fifty consecutive patients with 
haemophilia were invited to participate during their medical check-up at the 
Van Creveldkliniek. They all gave their written informed consent to 
participation. 

The participants were asked to complete the HAL(2). Two other 
questionnaires were administered to evaluate physical, psychological, and 
social aspects (the Dutch Arthritis Impact Measurements Scales 2; Dutch-
AIMS24;5), and personal impact of illness on participation and autonomy and 
related experience of problems (the Impact on Participation and Autonomy 
questionnaire; IPA).6-9 The three questionnaires were not administered in a 
specific order. 

The Dutch-AIMS2 was originally designed for use in patients with 
rheumatoid arthritis10 and evaluates physical, psychological, and social 
aspects of patients; its use has been validated in patients with haemophilia.4;5 
This self-administered questionnaire comprises 81 items, distributed over 12 
health status scales (mobility level; walking and bending; hand and finger 
function; arm function; self-care; household tasks; social activities; support 
from family and friends; arthritis pain; work; level of tension; and mood) 
and five components (physical, affect, symptoms, social/interaction, and 
role). We were mainly interested in the first six health status scales and the 
physical component. The questionnaire takes about 20 minutes to complete, 
and the response to each item is scored on a 5-point Likert scale. The 
component “symptoms” was adjusted, to ask individuals about 
“haemophilic” instead of “rheumatic” pain.4 Moreover, five questions (1, 6, 
7, 8, and 9) were split, because they represented two very different activities 
and thus needed to be assessed separately (e.g. question 7: “Walking several 
blocks or climbing a few stairs”). Additionally, one question was added 
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which related to the time the patient needed to adjust to his 
morning/starting stiffness (“How long does it take you to get going after 
lying down or sitting?”). 

The IPA is a generic questionnaire addressing the personal impact of 
illness on participation and autonomy and related experience of problems.6;8 
The self-administered questionnaire consists of five domains: autonomy 
indoors (7 items, e.g. getting around at home, self-care activities when one 
wants), family role (7 items, e.g. looking after the home, economic self-
sufficiency), autonomy outdoors (5 items, e.g. visiting friends, spending 
leisure time the way one wants), social activities (6 items, e.g. quality of 
relationships, receiving respect), and work and educational opportunities (6 
items, e.g. doing the job or education one wants). Perceived participation 
and problems are scored on a scale of 1-5 and 0-2, respectively. A higher 
score represents more restrictions in participation or worse problems.9 

To enable comparison, all scores were normalized to a score ranging from 
0 (best functional health status) to 10 (worst functional health status). The 
formula used for all three questionnaire: Scorenormalized = (Scorepatient - 
Scoreminimum) x (10 / (Scoremax - Scoremin)), where “Scoremin” and “Scoremax” are 
the lowest and highest possible score for a questionnaire, respectively. 

After completing the questionnaires, all patients were asked to rate the 
individual questionnaires in terms of how the items related to their daily 
life, using a 1 - 10 scale (1 means very bad and 10 means very good). In this 
way, the relevance of each questionnaire to the patient’s situation could be 
established.11 

Data were analysed with SPSS 10.1, using a significance level of α=0.05. 
First, all data were assessed for normal distribution using PP-plots, 
kurtosis/skewness analysis, and the Kolmogorov-Smirnoff test for normality. 
Descriptive statistics for all three questionnaires were calculated. The 
convergent validity of the HAL was determined by correlating the 
normalized sum scores for all three questionnaires, using Pearson’s 
correlation coefficient. Two sum scores were calculated for the Dutch-
AIMS2: the overall sum score and a “physical” sum score, based on the first 
six health status scales of the Dutch-AIMS2 (i.e. “Mobility Level”, “Walking 
and Bending”, “Hand and Finger Function”, “Arm Function”, “Self-care 
Tasks”, and “Household Tasks”). Thus, the HALsum was correlated with the 
IPAsum, Dutch-AIMS2sum, and Dutch-AIMS2phys-sum.  
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The internal consistency of the HAL(2) was determined by calculating 
Cronbach’s α for the whole questionnaire, as well as for each separate 
domain of the HAL(2). Differences in patient relevance were calculated 
using a randomised block design (repeated measure analysis).  

Explorative factor analysis with Varimax rotation was used to perform a 
preliminary analysis of the construct validity of the HAL(2) and to detect 
possible underlying constructs. Only factors with an eigenvalue of 1.0 or 
higher were considered for analysis and separate items were required to 
have a loading of at least 0.4 on a factor. 

 
Results 3 

Fifty patients who were not involved in the other sub-studies 
participated in this pilot study (Table 1). All patients were males, 42 had 
haemophilia A, and 8 haemophilia B. Forty-three patients had severe 
haemophilia (<1% clotting activity), two moderate haemophilia (1-5% 
clotting activity), and five mild haemophilia (6-25% clotting activity). Their 
average age was 45 ± 14 years (range 18-70 years). None of the patients had 
acute pathology (e.g. bleeding) or recent bleedings. 

All sum scores (both raw and normalized) were normally distributed. It 
took the patients on average 10 minutes (95% CI 8-13 minutes; range 3-45 
minutes) to complete the HAL(2). The scores for each instrument are shown 
in Table 2. The average normalized sum score was 3.2 (SD 1.8) for the  
 
Table 2: Sum scores and separate domain scores for each of the questionnaires 

 

    Raw scores  Normalized scores 
 n= Range Mean (SD) Range Mean (SD) Range 
HAL         
SUMscore (HALsum) 57 57-342 137.9 (45.8) 58-279 3.2 (1.8) 0.1-7.8 
  
Dutch-AIMS2  
SUMscore 
    (Dutch-AIMS2sum) 

77 81-383 155.2 (39.5) 97-276 2.8 (1.4) 0.7-6.7 

Physical SUMscore 
    (Dutch-AIMS2phys-sum)

33 33-165 63.9 (21.1) 35-134 2.4 (1.6) 0.2-7.7 

   
IPA   
SUMscore (IPAsum) 31 0-124 31.2 (19.5) 0-77 2.8 (1.8) 0-6.8 
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HAL(2), 2.8 (SD 1.4) for the overall Dutch-AIMS2, 2.4 (SD 1.6) for the 
physical score of the Dutch-AIMS2, and 2.8 (SD 1.8) for the IPA. 

Both the raw and the normalized scores of the three questionnaires were 
correlated to assess the convergent validity of the HAL(2). Although all raw 
scores for the three questionnaires differed significantly (paired Student’s  
t-test p<0.01), the raw sum scores of the HAL(2) correlated highly with the 
raw scores of both the Dutch-AIMS2 (0.89; p<0.01) and the IPA (0.75; p<0.01). 
The normalized sum scores showed similar correlations; the HAL(2) and the 
Dutch-AIMS2 were highly correlated (0.90; p<0.01), whereas the correlation 
coefficient for the HAL(2) and the IPA was 0.80 (p<0.01) (Table 3). 

 

Table 3: Convergent validity 
 

 Paired t-test  Pearson Correlation 
 Mean 

Difference p-value Correlation p-value 
Raw Scores     

HALsum vs Dutch-AIMS2phys-sum 74.2 <0.001 0.88 <0.001 
HALsum vs Dutch-AIMS2sum -18.3 <0.001 0.89 <0.001 

HALsum vs IPAsum 106.8 <0.001 0.75 <0.001 
Normalized Scores     

HALsum vs Dutch-AIMS2phys-sum 0.82 <0.001 0.91 <0.001 
HALsum vs Dutch-AIMS2sum 0.38 0.003 0.91 <0.001 

HALsum vs IPAsum 0.41 0.019 0.80 <0.001 

 
 
The internal consistency of the HAL(2) was established by means of the 

Cronbach’s α statistic. Values ranged from 0.43 (domain “Other”) to 0.95 
(domain “Functions of the legs”). For the overall questionnaire, Cronbach’s 
α was 0.96. Table 4 shows the internal consistency for all domains of the 
HAL(2). 

Patients considered that the HAL(2) better reflected the problems they 
experienced in daily life than did either of the other two questionnaires. On 
a 10-point scale, patients awarded the HAL(2) a score of 7.4 (SD 0.9; range 
5.0-9.0), the Dutch-AIMS2 a score of 6.7 (SD 1.1; range 4.0-8.0), and the IPA a 
score of 6.5 (SD 1.3; range 2.0-8.5). The score for the HAL(2) was significantly 
higher than that for the other two questionnaires (p=0.003). 
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Table 4: Internal consistency of the HAL 
 

 Items (n=) Cases (n=) Cronbach’s α 
HAL Overall 
 

57 44 0.96 

HAL Domain    
Lying / sitting / kneeling / standing 11 48 0.91 
Functions of the legs 9 49 0.95 
Functions of the arms 5 50 0.89 
Use of transportation 4 50 0.63 
Self care 11 49 0.94 
Household tasks 7 50 0.90 
Leisure activities and sport 8 47 0.83 
Other 2 50 0.44 

 

An explorative factor analysis with Varimax rotation revealed 8 factors 
(eigenvalues >1.0) that together accounted for 77% of the total variance. 
Three major factors (>10% variance explained) were identified (44% VARexpl): 
“upper extremity function” (19.6% VARexpl), “lower extremity function” 
(13.6% VARexpl), “key activities / major problem activities” (11.3% VARexpl).  

 
 

Discussion 
The aim of this study was to develop a disease-specific instrument to 

evaluate problematic activities as a component of the functional health 
status of patients with haemophilia and to assess the validity and internal 
consistency of this instrument. Because the questionnaire was based on 
items mentioned by 162 patients, it has face validity. The expert validity of 
the questionnaire was established by asking patients with haemophilia and 
caregivers to evaluate the content of the HAL. Finally, the convergent 
validity of the HAL was established by its high correlation with the Dutch-
AIMS2 (r=0.91; p<0.01) and the IPA (r=0.80; p<0.01). Two domains of the 
HAL had a low internal consistency, namely, “use of transportation” and 
“other” (Cronbach’s α 0.63 and 0.43, respectively), probably because of the 
limited number of items (4 and 2, respectively12) and the diversity of the 
items in these domains. Because of the high internal consistency of the other 
six domains, removal of one or more items from the questionnaire can be 
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considered. Three major underlying components were identified, two of 
which clearly relate to activities relating to specific body regions (upper and 
lower extremities, respectively). Further research to address the implications 
of this finding is needed; a factor analysis requires a minimum of 10-15 cases 
per factor, which means a minimum of 80 patients is needed. The HAL 
proved to have a good clinical applicability in terms of time needed to 
complete it (approximately 10 minutes), and 81% of the physical therapists 
in the focus group indicated that they would like to use the HAL in daily 
practice. Moreover, the patients who participated in the pilot study 
indicated that the questions of the HAL reflected their own personal 
situation better than did the questions of the Dutch-AIMS 2 and the IPA. 
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Figure 1: Convergent validity of the HAL versus the Dutch-AIMS2 and the IPA 

 
Most of the patients included in the pilot study had severe haemophilia 

A, and it is to be expected that such patients experience the most problems 
in daily life. Thus, it has to be ascertained whether the HAL can be used for 
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patients with mild or moderate haemophilia. Moreover, because of the small 
number of patients (n=50), the results of the explorative factor analysis 
should be interpreted with caution and the conclusions may not be 
generalizable to other populations.  

In an earlier study, Van Meeteren et al.5 interviewed 67 patients using the 
Canadian Occupational Performance Measure (COPM13), an instrument that 
closely relates to the MACTAR in that patients are also allowed to mention 
up to five problematic activities. Although the COPM covered similar 
“activities” as the MACTAR, it identified problems that were not covered by 
the MACTAR, namely, “Working in a paid job/volunteering”, “Functioning 
in a job”, “Impairments”, and “Sleeping”. This is because during the 
MACTAR interview, the interviewer solely focused on “Activities”, whereas 
“Working in a paid job/volunteering”, “Functioning in a job” belong to the 
“Participation” domain, and “Impairments” should be classified as such and 
were therefore not recorded. Nevertheless, 19 patients (12%) mentioned 
“starting pain” as one of their main complaints. This item resides under the 
ICF as “b2801 Pain in a body part”2, and was therefore omitted in the 
Activities List. Nevertheless, pain is an important item for patients with 
haemophilia and measuring its intensity and duration is of clinical 
importance.14 An instrument to assess pain (duration, intensity) is an 
essential component of a future core set of instruments to evaluate health 
status in patients with haemophilia. 

Although the applicability of the Impact on Participation and Autonomy 
questionnaire (IPA) to patients with haemophilia has not yet been tested, it 
has been validated in very diverse patient populations, including 
rheumatoid arthritis and osteoarthritis, two diseases closely related to 
haemophilia.15 Thus, the use of the IPA to validate the HAL would seem 
appropriate even though the IPA and the HAL measure different ICF 
domains (Activities and Participation, respectively). Although several 
aspects of the validity of the HAL were addressed in this study, some 
psychometric properties, including the test-retest reliability and the 
responsiveness, were not. It is especially important to establish the 
responsiveness of the HAL in order to be able to use the instrument to 
evaluate interventions that aim to increase the functional health status of 
patients with haemophilia. In order to obtain comprehensive insight into a 
patient’s functional health status, it is important that caregivers are aware of 
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the patient’s subjective and actual abilities. Indeed, the importance of 
measuring components of functional health status, and “Activities” in 
particular, seems to be underestimated in haemophilia care. During the XIXth 
Congress of the International Society on Thrombosis and Haemostasis, 
health-related quality of life (HRQoL) was addressed as an emerging 
principal measure of health outcome.16 Szende et al. stated that HRQoL is 
broader than the aspects evaluated in currently used clinical instruments 
because of its multidimensional nature.17 HRQoL is a cumulative outcome 
measure, and without insight into the problems that give rise to a 
diminished HRQoL, it is not possible to target interventions. For this reason, 
self-reported and performance-based instruments are needed.18 The HAL 
could be included in a core set of instruments for use in haemophilia1, but 
only if complemented with one or more performance-based instruments. 
Thus, future research should focus on larger patient groups with a greater 
diversity of disease severity and measures should include both self-reported 
and performance-based instruments. 

 
 

Conclusion and recommendations 
The Haemophilia Activities List (HAL) has both face and expert validity 

and a good convergent validity when compared with the Dutch-AIMS2 and 
the IPA. It has a high internal consistency and its items are considered by 
patients to reflect their problems better than the items of the other two 
questionnaires. The HAL is therefore a valuable instrument to evaluate the 
functional health status of patients with haemophilia. Its reliability and 
responsiveness have to be assessed in a larger group of patients. We 
recommend that the HAL be used together with one or more performance-
based activity instruments to fully assess a patient’s functional health status.  
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Summary 
Most haemophilia research is medically orientated. However, assessment 

of the impact of disease on the individual is different when viewed from a 
rehabilitation perspective. Several models are available to explore 
functioning and health from this perspective. The Disablement Process (DP) 
is such a model, and the aim of this study was to introduce this model in 
haemophilia research to see whether this type of research could lead to 
meaningful data. 

Forty-three adult patients with severe haemophilia participated in this 
study in which the three “main pathway” domains of the DP (Impairments, 
Functional Limitations and Disability) and two additional factors (Intra-
individual Factors and Risk Factors) were addressed. Three questionnaires 
(HAL, Dutch-AIMS2, and IPA) were incorporated, and Pettersson scores for 
21 patients were retrieved. Stepwise (hierarchical) regression analysis was 
used to assess relations between the various domains.  

Arthropathy explained 48% of the variance in Functional Limitations and 
nearly 25% of the variance in Disability. Functional Limitations explained 
54% of the variance in Disability. Patients identified pain as an important 
aspect of health which addressed 22% and 13% of the variance in Functional 
Limitations and Disability, respectively. Age was correlated with 
arthropathy (r=0.85; p<0.001), whereas psychological health correlated with 
pain (r=0.67; p<0.001). Both variables were also associated with Functional 
Limitations and Disability. Analyses adjusting for the effects of age and 
psychological health were subsequently performed resulting in more insight 
in the associations within the DP. 

The use of the Disability Process in haemophilia research was illustrated 
and proved to be useful. 
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Introduction 
Patients with severe haemophilia (<1% clotting activity) often experience 

haemorrhagic episodes, most commonly haemarthroses. Repeated joint 
bleeds (usually in the ankle, knee, and elbow joints) ultimately result in 
crippling deformities, which cause chronic pain and result in functional 
limitations and disability and may require surgical interventions. The 
regular treatment for haemophilia is factor replacement therapy, either on 
demand or prophylactic. Most research in haemophilia is therefore focussed 
on the use and the effects of clotting factors and is thus medically orientated. 
However, assessment of the impact of disease on functioning of the 
individual is different when viewed from a more broad rehabilitation 
perspective.1 From this perspective, patients’ functioning and health are 
associated with, and not merely a consequence of, a condition or disease as 
from a medical perspective. Additionally, functioning and health are not 
only associated with the underlying disease, but also with, and influenced 
by, personal and environmental factors.2  

Several conceptual approaches are available to describe and measure 
functioning and health from a rehabilitation perspective. One such model is 
the Disablement Process (DP), introduced by Nagi3 and further elaborated 
by Verbrugge and Jette.4;5 The DP is a conceptual scheme for disability that is 
used to describe how acute and chronic conditions may affect functioning in 
specific body systems, fundamental physical and mental actions, and 
activities of daily life.4 The DP consists of a pathway with four distinct 
domains: “Pathology” (i.e. diagnosis or disease), “Impairments” (i.e. 
dysfunctions and structural abnormalities in specific body systems), 
“Functional Limitations” (i.e. restrictions in basic physical and mental 
actions), and “Disability” (i.e. difficulty doing activities of daily life).4 These 
four domains make up the “Main Pathway” of the model. Several factors 
may influence the outcome of this pathway; these factors can be classified 
into “Intra-individual factors” (e.g. coping, lifestyle), “Extra-individual 
factors” (e.g. medical care, rehabilitation), and “Risk factors” (environment, 
predisposition).  

The DP has been successfully used in other patient populations, such as 
rheumatoid arthritis6-8, osteoarthritis9, elderly10, cervical spine disorders11, 
pulmonary disease12, and children with haemophilia.13 These studies yielded 
interesting results that allow for a change of scope of therapy by describing 
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the consequences of disease that are of great interest for rehabilitation; for 
example, the children with moderate and severe haemophilia were 
comparable with their healthy peers regarding motor performance and 
ADL. A majority of these children (79%) however perceived a significant 
impact of their disease, which was associated with pain and restrictions in 
sports.13 The DP has never been used to describe the health status of adult 
patients with haemophilia. However, it might prove its worth in identifying 
new targets for interventions (besides the ‘usual’ medical interventions such 
as replacement therapy) to prevent and/or reduce the long-term 
consequences of haemophilic arthropathy in adult patients with 
haemophilia. Therefore, the aim of this pilot study is to introduce the 
concept of the Disablement Process in adult patients with haemophilia and 
see whether this type of research could lead to meaningful data. 

 
 

Methods 
Forty-three consecutive patients (≥18 years old) with severe haemophilia 

were invited to participate in this pilot study during their annual check-up 
at the Van Creveldkliniek. No acute pathology (e.g. bleeding) was present in 
any patient at the time of the assessment. The Medical Ethics Committee of 
the University Medical Centre Utrecht approved the study. Three 
questionnaires were administered: [1] the Haemophilia Activities List 
(HAL14), [2] the Dutch Arthritis Impact Measurement Scales-2 (Dutch-
AIMS215;16), and [3] the Impact on Participation and Autonomy questionnaire 
(IPA).17-20 The questionnaires were handed out and patients were asked to 
complete them at home and send them back using a return stamped 
envelop. No specific order of administration of the questionnaires was 
given. Besides the questionnaires, records of all patients were searched to 
retrieve the most recent Pettersson scores.21 Only X-rays taken within 5 years 
of the current assessment were considered for evaluation (current 
assessment using the three questionnaires ± 2.5 years). 

 
Questionnaires 

The HAL is a recently developed, haemophilia-specific questionnaire, 
evaluating the self-perceived abilities of patients with haemophilia with 
regard to performing activities of daily life.14 Face and expert validity for the 
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HAL were established, as well as the internal consistency and convergent 
validity.14 This self-administered questionnaire encompassed 57 items, 
distributed over 8 domains. For each domain a score was calculated, as well 
as an overall summarized score for the HAL (HALsum). Moreover, three 
component scores were calculated: Upper Extremity Activities (HALupper; 
e.g. reaching, carrying heavy objects), Lower Extremity Activities (HALlower; 
e.g. walking) and Key Activities (HALkey; e.g. running, jumping). 
Additionally, an item assessing the use of walking aids was added to 
evaluate the needs for a walking aid in a non-bleeding situation. 

The Dutch-AIMS2, originally designed for use in patients with 
rheumatoid arthritis22, evaluates physical, psychological and social aspects 
of patients; its application in haemophilia was recently validated.15;16 This 
self-administered questionnaire encompassed 81 items, distributed over 12 
health status scales and five components: physical (AIMS2physical), affect 
(AIMS2affect), symptoms (AIMS2symptom), social/interaction (AIMS2social), and 
role (AIMS2role). Moreover, a sum score for the entire questionnaire was 
calculated (AIMS2sum). 

The IPA is a generic questionnaire, addressing the personal impact of 
illness on participation and autonomy and related experience of problems.17-

20 The self-administered questionnaire consisted of 31 items, distributed over 
five domains: autonomy indoors (IPAauto-in), family role (IPAfamrole), 
autonomy outdoors (IPAauto-out), social relations (IPAsocrel), and work and 
educational opportunities (IPAworkedu). A higher score represented increased 
restrictions in participation or worse problems.20 Because the IPA has not yet 
been validated in haemophilia, the internal consistency of the questionnaire 
was assessed. Cardol et al.17 obtained the following reliability coefficients 
(Cronbach’s α coefficient) for each of the subscales: autonomy indoors (0.91), 
family role (0.90), autonomy outdoors (0.81), social relations (0.86), and work 
and educational opportunities (0.91). In our sample, we obtained similar 
coefficients (0.93, 0.93, 0.90, 0.90, and 0.92, respectively), which led us to 
consider the IPA an instrument with satisfactory reliability indices in 
patients with haemophilia. The internal consistency for the summarized IPA 
score (IPAsum) was 0.97. 
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Pettersson score 
To assess haemophilic arthropathy, the Pettersson score was used.21 Four 

separate scores were available: a summarized score, a score for the elbows, 
the knees, and the ankles. Scores ranged from 0 (no abnormalities) to 13 
(severe joint destruction) for each joint. This resulted in a range for the 
summarized Pettersson score from 0 to 78. 

 
Domains of the Disablement Process 

The first domain of the DP is Pathology. In this study, only the medical 
diagnosis of severe haemophilia type A or type B was used in this domain. 
No differences were observed between the two types of haemophilia in this 
study (p>0.05) and therefore this domain was omitted in further analyses. 
The results from the above mentioned questionnaires were used to address 
the other domains of the DP (i.e. Impairments, Functional Limitations, and 
Disability) and the risk factors and intra-individual factors (Table 1). No 
extra-individual factors were recorded. 

 
Data analysis 

Data analysis was done with SPSS 11.5, using a significance level of 
α=0.05. Firstly, all data were assessed for normal distribution using the 
Kolmogorov-Smirnov test for normality. Descriptive statistics for all three 
questionnaires were calculated in order to give a detailed description of the 
studied population. To simplify interpretation of the scores of the different 
questionnaires (used only for the descriptive statistics), all scores were 
normalized to a score ranging from 0 (very good functional health status) to 
100 (very bad functional health status). However, raw scores (not available 
for the 5 components of the Dutch-AIMS2), were used in all other statistical 
analyses. Subgroup analysis was done using one-way analysis of variance 
(ANOVA) or a paired samples t-test, where appropriate.  

The assessment of the data using the DP was done in four consecutive 
steps. As a first step, correlation coefficients (Pearson’s r or Spearman’s rho) 
were calculated to allow for linear regression analyses (r=0.4-0.9). Secondly, 
(multiple) linear regression analyses (stepwise procedure) were used to 
investigate whether associations between the different domains of the main 
pathway existed. Thirdly, the effects of risk factors and intra-individual  
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Table 1: Variables used in the analysis of the Disablement Process 
 

DP Domains Variable Instrument / Outcome 
Pathology* Haemophilia type 

Haemophilia severity 
n/a 
n/a 
 

Impairments Haemophilic Arthropathy Petterssonsum 
Petterssonelbow 
Petterssonknee 
Petterssonankle 
 

 Pain due to haemophilia Dutch-AIMS2symptom 
 

Functional Limitations Self-perceived ability to 
perform activities 

HALsum 
HALupper 
HALlower 
HALkey 

 
Disability Self-perceived autonomy 

and participation 
IPAsum 
IPAauto-in 
IPAfamrole 
IPAauto-out 

IPAsocrel 
IPAworkedu 
 

Risk Factors Age Age (years) 
 

Intra-Individual Factors Psychological health Dutch-AIMS2affect 
 

Extra-Individual Factors n/a n/a 
*: Only patients with severe haemophilia type A or type B participated. No differences were 

observed between the two types of haemophilia in this study (p>0.05) and therefore this 
domain was omitted in further analyses. 

n/a: not applicable 
HALsum, IPAsum: these variables were designated as dependent variables in the regression 

analyses, when appropriate. 
 

factors on the main pathway domains were calculated. As a last step, 
hierarchical linear regression analysis was applied (enter procedure) to 
adjust for possible effects of age and psychological health. For all regression 
analyses, the residuals (unstandardized) were assessed for normality using 
the Kolmogorov-Smirnov test. 
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Results 
Forty-three patients (average age 45 years (SD 14; range 18-68)) 

participated in this study. All patients were male and had severe 
haemophilia (<1% clotting activity), 37 had haemophilia A, six patients had 
haemophilia B.  

 
Descriptives 

Pettersson scores were available for 21 of the 43 patients (Table 2). The 
median Pettersson sum score was 40 (IQR 16-69). Eleven patients scored the 
maximum of 13 points for seventeen knee joints and fifteen ankle joints; 
arthroplasty was performed on six knees and arthrodesis on five ankles. 

 
Table 2: Pettersson scores (n=21) 
 

 Median IQR 
Petterssonsum 40 16-69 
Petterssonelbow* 10 5-25 
Petterssonknee* 13 0-26 
Petterssonankle* 17 8-26 
* Data are not distributed normally 
IQR: Interquartile range 

 
All 43 patients completed the three questionnaires. The results of the 

questionnaires are presented in Table 3. Eight variables differed significantly 
from a normal distribution: the HALupper, HALkey, Dutch-AIMS2affect, Dutch-
AIMS2role, IPAworkedu, Petterssonelbow, Petterssonknee, and Petterssonankle.  

Haemophilic pain, as reported in the Dutch-AIMS2, was a major problem 
for most of the respondents. The highest scoring (i.e. worst) component of 
the Dutch-AIMS2 is the “Symptom”-component, which is directly related to 
pain due to haemophilia. Moreover, when asked to identify three areas of 
health in which they would most liked to see improvement (item 60 of the 
Dutch-AIMS2), 63% of the patients (n=27) indicated “Haemophilic pain” as 
the most important. 

Patients reported problems with activities involving the lower extremities 
most frequently. For the HAL, the two domains relating directly to the legs 
(“LEGS” and “LSKS”) scored worst. In the Dutch-AIMS2, the “Walking and 
Bending” scale was the highest scoring scale of this questionnaire, which 
 

 68



The use of a disability model 

 
 

Table 3: Results of the three questionnaires (n=43)
 

 

 Normalized scores 
(0=good, 100=bad) 

 Median IQR 
HAL   
Separate domains   
  Lying / sitting / kneeling / standing (LSKS) 40.0 28.2-58.2 
  Functions of the legs (LEGS) 66.6 42.2-80.0 
  Functions of the arms (ARMS) 16.0 8.0-44.0 
  Use of transportation (TRANS) 30.0 10.0-40.0 
  Self care (SELFCA) 9.1 0.0-26.4 
  Household tasks (HOUSEHO) 26.2 11.4-42.9 
  Leisure activities and sport (LEISPO) 32.9 10.0-47.5 
  Other (OTHER) 0.0 0.0-15.0 
   
  SUMscore (HALsum) 31.3 20.7-44.7 
  Upper Extremity Component (HALupper)* 14.7 4.2-32.6 
  Lower Extremity Component (HALlower) 52.7 30.9-66.7 
  Key Activities Component (HALkey)* 86.7 53.3-100.0 
   
Dutch-AIMS2   
  SUMscore (AIMSsum) 29.3 18.9-35.0 
  Physical Component (AIMSphys) 16.3 10.8-28.5 
  Affect Component (AIMSaffect)* 27.5 20.0-37.5 
  Symptom Component (AIMSsymptom) 40.0 25.0-47.5 
  Social Component (AIMSsocial) 35.0 25.0-41.3 
  Role Component (AIMSrole)* 18.8 0.0-37.5 
   
IPA   
  SUMscore (IPAsum) 23.1 8.4-38.5 
  Autonomy Indoors (IPAauto-in) 25.0 5.4-30.4 
  Family Role (IPAfamrole) 32.1 14.3-51.8 
  Autonomy Outdoors (IPAauto-out) 35.0 15.0-50.0 
  Social Relations (IPAsocrel) 20.8 8.3-31.3 
  Work & Education (IPAworkedu)* 25.0 16.7-45.8 
* Data are not distributed normally 
IQR: Interquartile range 
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corresponded to the findings in the HAL. Moreover, besides pain as being 
identified as an area for improvement, “Walking and Bending” was 
mentioned by 27 patients (63%) as well, and “Mobility level” was the third 
area in which 21 patients (49%) most liked to see improvement.  

Regarding the IPA, the patients identified the most problems in their 
autonomy outdoors (IPAauton-out), and their family role (IPAfamrole), whereas 
few problems were reported regarding their social relations (IPAsocrel) and 
autonomy indoors (IPAauton-in).  

Sixteen patients indicated using a walking aid (37.2%). Most frequently, 
one or two crutches were used (n=11 and 8, respectively). A comparison 
between these patients and those not using a walking aid, showed that the 
former group had significantly more problems with performing activities 
than the latter (as represented by all HAL domains and components, the 
Dutch-AIMS2 component of “Mobility” and the “Autonomy Indoors” and 
“Autonomy Outdoors” domains of the IPA). Patients using a walking aid 
were also significantly older than those not using such an aid (on average 51 
years versus 41 years (p=0.017)). 

 
Relations within the DP 

Analysis of the correlation coefficients revealed no multicollinearity 
(r=0.90 or above; correlation coefficients are not published). 

Pain was not dependent of haemophilic arthropathy, even when 
adjusting for age (p=0.899) or whether or not the patient received 
orthopaedic surgery (p=0.303). Arthropathy in the knees explained nearly 
half of the total variance in Functional Limitations, and 24.2% of the total 
variance in the Disability domain (Figure 1). For pain, these associations 
were 22.5% and 13%, respectively. When combining pain and arthropathy in 
the knees, over half of the total variance of Functional Limitations could be 
explained. Of all variance in the Disability domain, over 38% could be 
explained by the combination of pain and haemophilic arthropathy. The 
HAL sum score was the primary variable to explain the variance in 
Disability: over half of the total variance of IPAsum was explained by HALsum.  

Age was the primary ‘predictor’ of haemophilic arthropathy, but was 
also significantly associated (>20% variance explained) with the Functional 
Limitations and Disability domains. Age did not associate with pain. 
Psychological health explained the variance in pain the most, but again  
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significant associations existed with Functional Limitations and Disability 
(>20% variance explained). There was no significant association between 
psychological health and haemophilic arthropathy or age.  

When adjusting for age, haemophilic arthropathy explained nearly half 
of the total variance in Functional Limitations and nearly a quarter in 
Disability. The contribution of arthropathy (i.e. Petterssonknee) in these 
models was 15.1% and 4.1%, respectively (Figure 2). Pain, when adjusted for 
psychological health, accounted for 5.1% of the total variance in Functional 
Limitations and 0.1% of the total variance in Disability. Combining both 
haemophilia arthropathy and pain, and adjusting for age and psychological 
health, the Impairment domain accounted for 16.8% and 2.6% of the 
Functional Limitations domain and Disability domain, respectively. The 
association between Functional Limitations and Disability remained 
stronger after adjusting for both age and psychological health: of the total 
amount of 61.5% explained variance in the IPAsum (p<0.001), the HALsum 
addressed 15.4%. 

 
 

Discussion 
The aim of this study was to introduce the Disablement Process as a 

model for disability research in haemophilia. We found significant 
associations within the main pathway of the DP. Risk and intra-individual 
factors had an important influence on these associations, and therefore on 
the (final) outcome.  

It should be noted that this study was designed as a pilot one to see 
whether the introduction of the DP would reveal meaningful data for 
haemophilia as a field of research. Nonetheless, the results from this study 
can be directive for both research and (clinical) care in the future.  

Over half of the total variance in the consecutive DP domains can be 
explained by the preceding domain (Figure 1). The explanatory value of 
each domain becomes even more apparent when adjusting for both age and 
psychological health (Figure 2). This phenomenon was also seen in immune 
mediated polyneuropathies23 and community-dwelling elderly (60-94 
years).24 Whether these relations are causal, has to be investigated in a 
longitudinal study, for transversal data (as are used here) do not give insight 
in the causality of the relations found. 
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A dichotomy appears to exist within the Impairments domain: on the one 
hand haemophilic arthropathy and on the other hand pain. Both variables 
were found not to be associated, but age and psychological health were 
significantly associated with arthropathy and pain, respectively. When using 
the DP as a research model in haemophilia, one has to take this dichotomy 
into account. It would be best to reassess this dichotomy in another set of 
data and, if it persists, to address both concepts separately, as is shown in 
Figure 1 and 2. Combining both concepts is acceptable when the 
contribution of each concept can be retrieved. 

A notable finding is the fact that pain is an important issue for the 
patients. Not only was pain the highest scoring domain in the Dutch-AIMS2, 
but a majority of the patients also addressed pain due to haemophilia as an 
area of health in which they would most like to see improvement. 
Additionally, pain plays a significant role when relating this Impairment 
variable with both the Functional Limitations and the Disability domain. The 
finding that pain does not relate to age corresponds with previous 
research25, but there is discord about the relation between pain and 
arthropathy: Aznar et al.26 found no relation between the Bodily Pain 
dimension of the SF-36 questionnaire and the clinical Gilbert score, which 
corresponds to our data. Wallny et al.27 and Triemstra et al.28 however, found 
a significant relation between pain in the knee and arthropathy in the knee 
or between pain and joint damage as reported by the patients themselves, 
respectively. In the current study, patients who received orthopaedic 
surgery scored 13 points on the Pettersson score for the concerning joint, as 
was done in previous research.29;30 In general, orthopaedic surgery is 
primarily performed to alleviate pain. Therefore, it can be hypothesized that 
patients who received orthopaedic surgery (associated with a Pettersson 
score of 13 for that specific joint) might report less pain. Adjusting for 
surgery however had no effect on the significance of the relation between 
arthropathy and pain. So, it seems that the use of the Pettersson score needs 
further investigation when using it as a measure within the DP.  

The contribution of pain in the regression models where Functional 
Limitations or Disability are the outcomes, is reduced to 5.1% and 0.1% 
respectively (Figure 2) when adjusting for psychological health. 
Psychological health can therefore be regarded as a mediator, for it accounts 
for the relation between the antecedent and the outcome.31 In the case of 

 74



The use of a disability model 

Disability, psychological health might even be addressed as a full mediator, 
meaning that the effect of pain on Disability seems to be fully mediated by 
psychological health. Thus, although the pain score is high in our study 
population, the effect it has on both Functional Limitations and Disability 
seems of minor importance. Underlying psychological mechanisms, such as 
coping behaviours, may be more important here and future, in-depth 
research might shed some light on this paradox. In practice, it would mean 
that when one wants to control the effect pain has on Functional Limitations 
or Disability, psychological health might be the starting point for the 
intervention. It has been suggested that cognitive behavioural therapy32 may 
also be an efficient method to combat haemophilic arthropathy induced 
pain.27;33 This area definitely needs further exploration.  

The use of a summarized score for the IPA questionnaire as the primary 
Disability outcome can be discussed. Such a score is not originally included 
in the questionnaire, but as a main outcome parameter for Disability was 
needed, we felt confident to summarize the different scales of the IPA to 
obtain such an outcome. The high Cronbach’s α statistic as a measure for 
internal consistency (0.97) supports the use of this score. 

In this study, only self-reported instruments (i.e. questionnaires) were 
used. It is known from the literature that a discrepancy exists between self-
reported instruments and performance-based instruments.34 It is therefore 
recommended that both types of instruments are used in future studies.35 

The use of a disability model in haemophilia research is not entirely new. 
Triemstra et al.28 introduced a model which was partially based on the 
International Classification of Impairments, Disability and Handicaps 
(ICIDH).36 Furthermore, the successor of the ICIDH, the International 
Classification of Functioning, Disability and Health (ICF37), has been the 
basis for two literature studies to identify suitable measurements in 
haemophilia.35;38 There are many similarities between the DP and the model 
proposed by the World Health Organisation in the ICF. The view that 
overall disablement is represented by a series of related concepts that 
describe the consequences of a disease on different domains is similar5 and 
the domains also share many communalities. The dichotomy (arthropathy 
and pain) that was found in the Impairments domain can easily be used in 
the corresponding domain of the ICF where such a split is already made: 
arthropathy resides under Body Structures, whereas pain is located in the 
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Body Functions domain. Using either of these disability models in 
haemophilia will help to further unravel the course of functional health 
status in this chronic disease and tailor individual care. Results from the 
studies by De Kleijn et al.35;38 in which possible clinimetric instruments 
matching each of the three abovementioned ICF domains are identified will 
be helpful to find suitable measurements.  

 
 

Conclusion and recommendations 
The results of this study suggest that the DP is a suitable model in 

haemophilia research to investigate associations between several aspects of a 
person’s health status. When using the DP or a similar model in haemophilia 
research, one has to account for the dichotomy between pain and 
haemophilic arthropathy that seems to exist within the Impairment domain. 
Moreover, the role of pain and psychological health need further 
exploration. Future research has to incorporate measurement tools that fit all 
domains used within the research model, be it the DP or the ICF, including 
both the patient’s as well as the doctor’s perspective on the patient’s health 
status. Ultimately, a core set of instruments that cover all domains of the DP 
for patients with haemophilia should be composed and used in both 
research and care. 
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Chapter 5 

Summary 
Recently, the Haemophilia Activities List (HAL), a haemophilia-specific 

self-assessment questionnaire to assess a patient’s self-perceived functional 
ability, was introduced and a limited pilot study warranted its further 
development. The present study finalizes the HAL and assesses the 
convergent and construct validity, as well as the internal consistency of its 
definitive version.  

Three questionnaires (HAL, Dutch-Arthritis Impact Measurement Scales 
2, and the Impact on Participation and Autonomy questionnaire) were 
completed by 127 patients with severe haemophilia (<1% clotting activity), 
as well as four performance tests (button test, 50 meter walking test, Timed-
Up-and-Go test, and Figure-8 walking test). 

After removal of fifteen non-informative items from the provisional 
HAL, three components within the questionnaire were identified (Upper 
Extremity Activities, Basic Lower Extremity Activities, and Complex Lower 
Extremity Activities). The internal consistency of these components was high 
(Cronbach’s α=0.93-0.95), as was the internal consistency for the seven 
domains of the HAL (Cronbach’s  α=0.61-0.96). The convergent validity of 
the HAL when compared to the other two questionnaires was good (r=0.47-
0.84). The construct validity of the HAL when compared to the four 
performance tests was generally lower (r=0.23-0.77).  

The final version of the HAL has good internal consistency and 
convergent validity and gives the clinician insight in a patient’s self-
perceived ability to perform activities of daily life. It is likely that self-
reported instruments (questionnaires) and performance-based tests consider 
different concepts of functional health status and it is therefore 
recommended that both types are included when clinicians assess a patient’s 
functional abilities.  

 

 82



Validation of the Haemophilia Activities List 

Introduction 
As a result from a hereditary deficiency in clotting factor, patients with 

haemophilia suffer from repeated bleeding episodes, most frequently 
located in the major joints (i.e. elbows, knees, and ankles) and muscle tissue. 
Due to repeated joint bleeds, affected individuals experience progressive 
joint impairments that may have serious implications for their functional 
abilities. Appropriate clinimetric instruments are essential to monitor 
functional abilities in individual patients. Moreover, assessment of the 
effects of medical treatment (on demand or prophylactic factor substitution) 
and orthopaedic procedures on a patient’s functional abilities should be 
improved. Recently, De Kleijn et al. reviewed the literature1;2 and found no 
haemophilia-specific clinimetric instruments suitable for measuring 
functional abilities in this patient group. The importance of measuring 
functional abilities as a part of a patient’s health status becomes more and 
more recognized, and therefore the need for clinimetrics to do so is 
imperative.3;4 Therefore, a haemophilia-specific instrument to measure 
functional abilities, the Haemophilia Activities List (HAL), was developed.5 
Patients played a major role in the development of the provisional version of 
the questionnaire and a pilot study yielded results that granted further 
developmental steps. Moreover, the development of the HAL did not go 
unnoticed by the World Federation of Hemophilia6, which is important for 
the further implementation of the HAL in a core set of measurements for 
haemophilia.2;7;8 Further development of the HAL should focus on 
eliminating non-informative items, and assessing of the psychometric 
properties of the final version in a larger group of patients. Additionally, 
validation of the HAL should not only consider questionnaires, but also 
actual performance instruments. Self-reported instruments assess the 
perception of an individual regarding a functional task, whereas 
performance-based instruments assess the actual performance of that task.9 

The aim of this study was therefore twofold: [1] construct the definitive 
version of the HAL by removing non-informative items and [2] assess the 
internal consistency and convergent and construct validity of that definitive 
version of the HAL in a large group of patients with severe haemophilia, 
using both self-reported as well as performance-based instruments. 
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Methods 
Consecutive patients with severe (<1% clotting activity) haemophilia A or 

B visiting the Van Creveldkliniek for their regular check-up were invited to 
participate in the study. After obtaining written informed consent, three 
questionnaires (the Haemophilia Activities List (HAL), the Dutch Arthritis 
Impact Measurements Scales-2 (Dutch-AIMS2), and the Impact on 
Participation and Autonomy questionnaire (IPA)) were administered. As a 
part of the check-up, each participant was also required to perform four 
performance tests (button test, 50 meter walking test, Timed-Up-and-Go test, 
and Figure-8 walking test) under the supervision of a physical therapist 
(PdK). The study was approved by the Ethical Review Board of the 
University Medical Centre Utrecht. 

 
Haemophilia Activities List (HAL) 

The HAL is a haemophilia-specific questionnaire, evaluating the self-
perceived functional abilities of patients with haemophilia.5 The provisional 
version of the HAL (used here) was developed in close collaboration with 
the patients. All items included in the questionnaire were the result of over 
160 interviews based on the McMaster-Toronto Arthritis Patient Preference 
Disability Questionnaire (MACTAR).10 During this semi-structured 
interview, patients were allowed to mention up to five problematic activities 
that they would like to be able to perform without pain and/or difficulty. 
The mentioned activities served as items in the questionnaire. Subsequently, 
the HAL was presented to two focus groups (care givers and patients) to 
address the expert validity of the questionnaire. Moreover, a small pilot 
study in 50 patients with haemophilia addressed the convergent validity and 
internal consistency of the provisional version of the HAL.5 

This provisional HAL encompassed 57 items, distributed over 8 domains. 
The eight domains were based on activity-classes of daily life and are related 
to the International Classification of Functioning, Disability and Health 
(ICF11): “Lying down / sitting / kneeling / standing”, “Functions of the legs”, 
“Functions of the arms”, “Use of transportation”, “Self Care”, “Household 
tasks”, “Leisure activities and sports”, and “Other”.  

All items are preceded by a standard question: “In the previous month, 
did you encounter any difficulty due to haemophilia with…”. The response 
options were a 5-point Likert scale, complemented by the option of 
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“Impossible”; this response ought to be chosen by patients that felt unable to 
perform the requested activity. For each domain a composite score was 
calculated, as well as an overall summarized score for the HAL (HALsum). 
Moreover, three component scores were calculated: Upper Extremity 
Activities (HALupper; e.g. reaching, carrying heavy objects), Basic Lower 
Extremity Activities (HALlowbas; e.g. walking) and Complex Lower Extremity 
Activities (HALlowcom; e.g. running, jumping). These component scores 
related to three underlying constructs within the HAL questionnaire itself. 
For all scores of the HAL, a higher score represents more self-perceived 
difficulty in performing activities. 

 
Dutch Arthritis Impact Measurement Scales 2 (Dutch-AIMS2) 

The Dutch-AIMS2, originally designed for use in patients with 
rheumatoid arthritis12, evaluates physical, psychological and social aspects 
of patients; its application in haemophilia was recently established13;14, but 
the Dutch-AIMS2 has only a limited scope on activities.2 This self-
administered questionnaire encompassed 81 items, distributed over 12 
health status scales and 5 components. In this study, only the scores for the 
first six scales and the first component were calculated, as they relate to 
activities: “Mobility level”; “Walking and bending”; “Hand and finger 
function”; “Arm function”; “Self Care”; “Household tasks”; and the Physical 
component (AIMS2physical). Moreover, a sum score for the entire 
questionnaire was also calculated (AIMS2sum). As in the HAL, a higher score 
represents more self-assessed activity limitations. 

 
Impact on Participation and Autonomy questionnaire (IPA) 

The IPA is a generic questionnaire, addressing the personal impact of 
illness on participation and autonomy and related experience of 
problems.15;16 This self administered questionnaire consisted of 31 items, 
distributed over five domains: autonomy indoors (IPAauto-in), family role 
(IPAfamrole), autonomy outdoors (IPAauto-out), social relations (IPAsocrel), and 
work and educational opportunities (IPAworkedu). A higher score represents 
greater restrictions in participation or worse autonomy.17 Because the IPA 
has not yet been validated for use in patients with haemophilia, the internal 
consistency of the questionnaire was evaluated. Cardol et al.15 obtained the 
following reliability coefficients (Cronbach’s α coefficient) for each of the 
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subscales: autonomy indoors (0.91), family role (0.90), autonomy outdoors 
(0.81), social relations (0.86), and work and educational opportunities (0.91). 
In our sample, we obtained similar coefficients (0.93, 0.93, 0.88, 0.89, and 
0.92, respectively), which led us to consider the IPA an instrument with 
satisfactory reliability indices in patients with severe haemophilia. 

 
Performance tests 

Four performance tests were incorporated into the study design. The 
choice of instruments was based on [1] expert opinion regarding a match 
between activity problems in haemophilia and suitable instruments, and [2] 
results from an earlier investigation into problematic activities as mentioned 
by patients with haemophilia themselves.5 Moreover, it is generally known 
that most problems in haemophilia are found in relation to activities of the 
lower extremities, for the ankles and knees are very frequently impaired by 
haemorrhages and resulting arthropathy.18 Therefore, only one of the four 
performance tests is aimed at activities involving the upper extremities, 
which is the button test. The button test is incorporated because in this 
activity the use of the elbows and, to a lesser extent, the shoulders is needed. 
The patient was required to close and open the three top most buttons 
(except the top button) of a standard shirt. The button test used in this study 
was an adaptation of the original button test in which a button board is used 
to assess the functional abilities of the rheumatic hand.19 The reliability of the 
original button test was established in patients with rheumatoid arthritis.19 
In the 50 meter walking test 20;21, the patient walks in a straight line down a 
corridor of the hospital towards a designated point 50 meters away from the 
starting point. A comfortable walking speed is instructed. The Timed-Up-
and-Go test (TUG22-24) required the patient to rise from a chair with armrests, 
walk forwards for three meters, turn around, walk back to the chair and sit 
down again. The reliability and validity of the TUG has been established.22-24 
The Figure-8 walking test is part of the validated Timed Movement Battery.25 
The Figure-8 walking test required the patient to perform a walking test 
around two points separated 8 meters, in an eight-shaped manner. For all 
tests, the outcome was the amount of time (in seconds) needed to complete 
the specific test.  
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Data analysis 
Data analysis was done with SPSS 11.5, using a one-sided significance 

level of α=0.05. All data were assessed for normal distribution using Q-Q 
plots. The data analysis was divided in three consecutive parts. In the first 
part, non-informative or redundant items were removed from the 
questionnaire, hereafter called the final HAL. The second part tested 
whether the three underlying constructs that were established in the pilot 
study5 were distinct in the final HAL. In the third step the internal 
consistency and convergent validity of the final HAL were assessed. Both 
the questionnaires and the performance tests were used in the assessment of 
the convergent validity.  

 
Part 1: Item reduction 

In order to reduce the number of items in the HAL, three steps were 
taken. Firstly, to identify possible non-informative items in the HAL, floor 
and ceiling effects were evaluated by the percentage of scores at the 
extremes (i.e. “Impossible” or “Never” (… a problem)) of the response 
options.26 When at least 50% of all respondents indicated being unable to 
perform a certain activity, that item was addressed as showing a ceiling 
effect, whereas a floor effect was found when at least 50% of all respondents 
indicated having no problems with that activity. Items with either floor or 
ceiling effects were eligible for removal from the questionnaire.  

Secondly, data from the MACTAR interviews on which the items in the 
provisional HAL were based5, were considered. If an item was identified in 
the first step as showing either a floor or ceiling effect, the MACTAR data 
were searched to identify the number of patients that originally mentioned 
that specific activity. These MACTAR data originated from a study in which 
162 patients mentioned problematic activities and - after categorisation - all 
mentioned activities were included as items in the provisional version of the 
HAL. If the identified item in the current was mentioned by less than 5% of 
patients in that previous investigation, it was considered redundant.  

Thirdly, in order not to drop items with a low response, but a high 
impact for the individual patient (i.e. a clinically relevant item), the items 
eligible for removal after the second step were subsequently presented to 
two haemophilia care experts (a physical therapist and a rehabilitation 
physician, both with over 20 years of experience in the field of haemophilia). 
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The final decision on whether or not to remove an item from the 
questionnaire was based on their independent judgement.  

 
Part 2: Identifying underlying constructs 

After removal of redundant items, an explorative factor analysis with 
Varimax rotation was used to assess whether the components could still be 
identified in the finalized HAL, thereby addressing the construct validity. 
Only factors with an eigenvalue of 1.0 or higher were considered as a 
construct and separate items with a factor-loading of at least 0.4 were 
considered as representative of that construct. 

 
Part 3: Assessing internal consistency and convergent validity 

Descriptive statistics for the three questionnaires (final HAL, Dutch-
AIMS2, and IPA) were calculated. 

The internal consistency of the final version of the HAL was determined 
by calculating Cronbach’s α for the whole questionnaire, as well as for each 
separate domain and the three components of the HAL (as established in the 
factor analysis in part 2) that resulted from the above mentioned factor 
analysis. For each item, the “α if item deleted” was also determined. 

The convergent validity of the final HAL was determined by correlating 
the scores for all three questionnaires, using the Spearman rank order 
correlation coefficient. Two sum scores were used for the Dutch-AIMS2: the 
overall sum score (AIMS2sum) and the score for the Physical component 
(AIMS2physical). Additionally, the scale scores for the first six scales of the 
Dutch-AIMS2 encompassing the Physical component were correlated with 
the scores of the HAL (all 7 domains, 3 components and the sum score). 
Additionally, Spearman correlations between the HAL scores and the 
performance tests were assessed. 

 
Because a large number of patients was to be included in the analysis, 

even relatively low correlations will be statistically significant.27 For the sake 
of interpretation of the data, only correlations of 0.60 or higher were 
considered in substantiating the convergent validity. Correlation coefficients 
lower than 0.60 were omitted, 0.60-0.80 were addressed as good correlations, 
and higher than 0.80 were addressed as excellent correlations. 
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Results 
Patient characteristics 

127 patients with severe haemophilia agreed to participate in this study 
(110 haemophilia A, 17 haemophilia B). Their median age was 42.0 years 
(IQR 31.0-51.0). None of the patients had acute pathology (e.g. bleeding) or 
recent bleedings. Patients required a median of 8 minutes (5.0-12.0) to 
complete the provisional HAL (all 57 items were administered). 

 
Part 1: Item reduction 

Twenty-nine items (50.8%) of the provisional HAL showed a floor effect, 
whereas no items with ceiling effects were found. According to the “50%-
limit”, most redundant items were found in the domain of Self Care, seven 
of the eleven items were eligible for removal. Additionally, the two-item 
domain “Other” could also be eliminated, for over 70% of the respondents 
reported having no problems at all with writing or using a personal 
computer (75.6% and 70.9%, respectively).  

The 29 items identified as showing floor effects were originally 
mentioned by a maximum of 7 patients during the MACTAR interviews 
(4.3% of the 162 participating patients5), with a median of 2 patients (1.2%). 
Thus, all twenty-nine items were considered redundant.  

Two experts subsequently addressed the 29 items on their clinical 
relevance (overall agreement was 75% on 29 items). Their discussion led to 
consensus on the removal of fifteen items (Table 1); the remaining 14 were 
considered too important from a clinical perspective by one or both of the 
experts to be removed from the HAL. Eventually, 42 items in seven domains 
remained.  

 
Part 2: Identifying underlying constructs 

An explorative factor analysis on the data of the final HAL revealed 6 
factors that together accounted for 75.9% of the total variance. The three 
major factors that were identified corresponded with the components 
addressed in the provisional HAL and explained 50.6% of the total variance: 
“Upper Extremity” (17.4% explained variance), “Basic Lower Extremity” 
(12.7%), and “Complex Lower Extremity” (20.5%). The remaining three 
factors were identified as “Household Activities” (12.3%), “Leisure Activities 
and Sports” (9.5%) and “Use of public transportation” (3.6%). 
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Table 1: Items removed from the questionnaire 
 

Item Domain 
Floor effect 

(n=127) 
MACTAR 5 

(n=167) 
Lying down LSKS 90 (70.9%) 2 (1.2%) 
Getting back up after lying down LSKS 77 (60.6%) 2 (1.2%) 
Lying down for a longer period 
of time 

LSKS 92 (72.4%) 1 (0.6%) 

    

Holding or carrying light objects ARMS 87 (68.5%) 1 (0.6%) 
    

Driving a car yourself TRANSP 86 (67.7%) 7 (4.3%) 
    

Washing your hair SELFCA 93 (72.2%) 2 (1.2%) 
Taking a shower SELFCA 90 (70.9%) 5 (3.1%) 
Brushing your teeth SELFCA 100 (78.4%) 1 (0.6%) 
Shaving SELFCA 102 (80.3%) 2 (1.2%) 
Putting on trousers SELFCA 86 (67.7%) 3 (1.9%) 
Eating (cutting, using cutlery) SELFCA 97 (76.4%) 3 (1.9%) 
    

Preparing a meal HOUSEH 77 (60.6%) 5 (3.1%) 
    

Playing games indoors LEISPO 106 (83.5%) 4 (2.5%) 
    

Writing OTHER 96 (75.6%) 1 (0.6%) 
Using a computer OTHER 90 (70.9%) 2 (1.2%) 

 
Part 3: Assessing internal consistency and convergent validity 

All analyses in this part were based on the data of the final version of the 
HAL encompassing 42 items in 7 remaining domains, with scores for all 
separate domains, three component scores and an overall sum score. 

For all three questionnaires, the raw scores were calculated (Table 2). In 
general, the data from the three questionnaires were not normally 
distributed. The median sum score for the HAL was 106.5, 117.0 for the 
overall Dutch-AIMS2, 1.0 for the physical score of the Dutch-AIMS2, and the 
median sum score for the IPA was 30.0. For the performance tests, the 
median time to complete the button test was 16.4 sec, 50 meter walking test 
33.8 sec, TUG 9.0 sec, and 16.7 sec for the Figure-8 walking test. 

For the final HAL as a whole, Cronbach’s α was 0.97 (Table 3). The 
Cronbach’s α statistics for the internal consistency of the seven domains of 
the HAL ranged from 0.61 (domain “Use of Transportation”) to 0.96 
(domain “Functions of the legs”). The internal consistency of the three 
components ranged from 0.93 to 0.95.  
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Table 2: Results from the study 
     

Questionnaires  

Possible 
scoring 
range* Median IQR 

HAL     
  Lying / sitting / kneeling / standing (LSKS)  8-48 26.0 15.0-33.0 
  Functions of the legs (LEGS)  9-54 33.0 20.0-41.0 
  Functions of the arms (ARMS)  4-24 8.0 4.0-12.0 
  Use of transportation (TRANS)  3-18 4.5 3.0-8.0 
  Self Care (SELFCA)  5-30 5.5 5.0-10.0 
  Household tasks (HOUSEH)  6-36 10.0 6.0-15.0 
  Leisure activities and sport (LEISPO)  7-42 13.0 8.0-20.0 
  Upper Extremity Component (HALupper)  9-54 14.0 9.0-22.0 
  Basic Lower Extremity Component (HALlowbas)  6-36 18.5 12.0-25.0 
  Complex Lower Extremity Component (HALlowcom)  9-54 37.0 19.0-45.0 
  SUMscore (HALsum)  42-252 106.5 62.0-131.0 
     

Dutch-AIMS2     
  Physical Component (AIMS2phys)  0-10 1.0 0.4-2.6 
  Affect Component (AIMS2affect)  0-10 2.5 1.8-3.8 
  Symptom Component (AIMS2symptom)  0-10 3.0 2.0-5.0 
  Social / Interaction Component (AIMS2social)  0-10 2.9 2.1-3.9 
  Role Component (AIMS2role)  0-10 0.6 0.0-2.5 
  SUMscore (AIMS2sum)  70-349 117.0 104.0-138.5 
     

IPA     
  Autonomy Indoors (IPAauto-in)  0-28 3.0 0.0-7.5 
  Family Role (IPAfamrole)  0-28 7.0 1.0-11.5 
  Autonomy Outdoors (IPAauto-out)  0-20 5.0 1.0-7.0 
  Social Relations (IPAsocrel)  0-24 4.0 0.5-6.5 
  Work and Education (IPAworkedu)  0-24 8.0 3.0-13.0 
  SUMscore (IPAsum)  0-124 30.0 9.5-43.0 
     
     

Performance tests     
Button test   16.4 13.5-19.0 
50 meter walking test   33.8 29.9-41.2 
Timed-Up-And-Go test   9.0 7.7-11.4 
Figure-8 walking test   16.7 14.7-20.4 
     

IQR: Interquartile range 
n/a: not applicable 
*: a lower score represents better health 
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Table 3: Internal consistency of the HAL 
 

   

 Items
(n=) 

Cases 
(n=) 

Cronbach’s α 

HAL Overall 
 

42 110 0.97 

HAL Domains    
  Lying / sitting / kneeling / standing (LSKS) 8 113 0.92 
  Functions of the legs (LEGS) 9 113 0.96 
  Functions of the arms (ARMS) 4 117 0.89 
  Use of transportation (TRANS) 3 118 0.61 
  Self Care (SELFCA) 5 117 0.89 
  Household tasks (HOUSEH) 6 118 0.89 
  Leisure activities and sport (LEISPO) 7 118 0.84 
    

HAL Components    
  Upper Extremity (HALupper) 9 116 0.93 
  Basic Lower Extremity (HALlowbas) 6 113 0.95 
  Complex Lower Extremity  (HALlowcom) 9 113 0.95 

 
 
 

 
Table 4a: Convergent validity; questionnaires 
 

 AIMS2phys AIMS2sum IPAauto-in IPAauto-out IPAsum

Lying / Sitting / Kneeling / Standing 0.79 0.71 0.70 0.69 0.68 
Leg Functions 0.84 0.77 0.67 0.68 0.65 
Arm Functions 0.78 0.67 0.71 0.66 0.70 
Transportation 0.64 0.66 0.54 0.56 0.59 
Self Care 0.76 0.61 0.65 0.63 0.68 
Household tasks 0.73 0.75 0.66 0.67 0.67 
Leisure and Sports 0.55 0.62 0.50 0.50 0.47 
Upper Extremity (HALupper) 0.78 0.68 0.72 0.68 0.72 
Basic Lower Extremity (HALbaslow) 0.79 0.71 0.65 0.68 0.64 
Complex Lower Extremity (HALcomlow) 0.77 0.75 0.63 0.66 0.64 
SUMscore (HALsum) 0.83 0.81 0.72 0.73 0.71 

All Spearman correlations are significant (p<0.001) 
Grey: Correlations not considered for evaluation 
Italic: good correlations 
Bold:  excellent correlations 
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Spearman Rank Correlation Coefficients between the several HAL scores 
and the scores for the Dutch-AIMS2 and IPA were calculated to assess the 
convergent validity of the HAL (Table 4a). All correlations (n=55) were 
significant (p<0.001) and ranged from 0.47 and 0.84; 89% (n=49) of these 
correlations were considered in the analysis (r≥0.60). The highest correlation 
was found between the Physical component of the Dutch-AIMS2 and the 
Leg Functions domain of the HAL (r=0.84), followed by the correlations 
between the HAL sum score and the Physical component and the sum score 
of the Dutch-AIMS2 (r=0.83 and 0.81, respectively). An in-depth analysis 
(Table 4b) comparing the domains of the HAL with the first 6 scales of the 
Dutch-AIMS2 (encompassing the Physical component) showed the highest 
correlations between the Walking & Bending scale of the Dutch-AIMS2 and 
the domains for Lying / Sitting / Kneeling / Standing and Leg Functions 
(r=0.83 and 0.86, respectively) and between the Arm and Hand & Finger 
scales of the Dutch-AIMS2 and the Self Care domain of the HAL (r=0.83 and 
0.80, respectively). 

 
 
 

Table 4b: Convergent validity; AIMS2 scales 
 

 
Mobility

Walking 
Bending 

Hand & 
Finger Arm Self Care Household 

Lying / Sitting / Kneeling / Standing 0.64 0.83 0.60 0.58 0.38 0.59 
Leg Functions 0.69 0.86 0.59 0.55 0.35 0.66 
Arm Functions 0.65 0.71 0.73 0.73 0.48 0.67 
Transportation 0.58 0.57 0.56 0.49 0.31 0.48 
Self Care 0.66 0.66 0.80 0.83 0.50 0.63 
Household tasks 0.65 0.66 0.55 0.56 0.50 0.62 
Leisure and Sports 0.44 0.53 0.35 0.37 0.30* 0.41 
Upper Extremity (HALupper) 0.66 0.70 0.76 0.76 0.50 0.65 
Basic Lower Extremity (HALbaslow) 0.69 0.80 0.55 0.52 0.36 0.64 
Complex Lower Extremity (HALcomlow) 0.63 0.78 0.59 0.51 0.33 0.59 
SUMscore (HALsum) 0.70 0.80 0.65 0.64 0.45 0.67 
All Spearman correlations are significant for p<0.001, unless specified * p=0.001 
Grey: Correlations not considered for evaluation 
Italic: good correlations 
Bold:  excellent correlations 
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The Spearman Rank Correlation Coefficient between the several HAL 
scores and the performance tests were also calculated (Table 4c). Two 
correlation coefficients were not significant (button test and the domains of 
Household Tasks, and Leisure and Sports), whereas all other correlations 
were significant (p<0.05). The button test did not correlate higher than 0.39 
with any of the domains of the HAL. The highest correlation was found with 
the Self Care domain (r=0.43). The 50 meter walking test correlated highest 
with the domains on Lying / Sitting / Kneeling / Standing and Leg Functions. 
The best correlations for the Timed-Up-And-Go test were found with the 
Lying / Sitting / Kneeling / Standing domain and the Complex Lower 
Extremity component. The Figure-8 walking test correlated well with the 
Lying / Sitting / Kneeling / Standing domain.  

 

Table 4c: Construct validity; performance tests (Spearman; outliers omitted) 
 

 
Button 

50m 
walking 

Timed  
Up-and-Go 

Figure-8 
walking 

Lying / Sitting / Kneeling / Standing 0.31** 0.66 0.65 0.61 
Leg Functions 0.27** 0.65 0.59 0.53 
Arm Functions 0.33 0.56 0.57 0.56 
Transportation 0.23** 0.41 0.39 0.36 
Self Care 0.39 0.52 0.50 0.48 
Household tasks 0.19* 0.50 0.45 0.45 
Leisure and Sports ns 0.38 0.34 0.29** 
Upper Extremity (HALupper) 0.35 0.55 0.54 0.54 
Basic Lower Extremity (HALbaslow) 0.25* 0.62 0.55 0.51 
Complex Lower Extremity (HALcomlow) 0.27** 0.61 0.62 0.55 
SUMscore (HALsum) 0.30** 0.60 0.59 0.54 
All Spearman correlations are significant for p<0.001, unless specified * p<0.05; ** p<0.01 
Grey: Correlations not considered for evaluation 
Italic: good correlations 
Bold:  excellent correlations 

 
 

Discussion 
The aim of this study was to finalize the Haemophilia Activities List and 

to assess the internal consistency and both convergent and construct validity 
of the final version of the HAL using self-reported (questionnaires) and 
performance-based instruments (performance tests). Floor effects suggested 
removal of several items and eventually 15 items were rejected from the 
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questionnaire. The subsequent results were very satisfactory: the internal 
consistency was addressed as high, whereas the convergent validity of the 
HAL when compared to the Dutch-AIMS2 and the IPA was also very good. 
The construct validity of the HAL when compared to the 50 meter walking 
test and the Timed-Up-and-Go test was also good, meaning that more 
reported “problems” in performing activities also meant more time needed 
to perform the tests. On the other hand, the correlations between the HAL 
and the remaining performance tests (button test, Figure-8 walking test) 
were rather low. Due to the short time needed to complete the questionnaire, 
the clinical applicability was good: the original 57 item HAL required nine 
and a half minutes to complete; the final version of the HAL with 42 items 
will require patients even less time to complete. 

Over half of the items in the HAL showed floor effects, which led us to 
consider removal of non-informative, redundant items. Because an item was 
defined as showing a floor effect when over half of all respondents scored 
“no problems” for that specific item, which is a rather crude limit, we had to 
ascertain that no valuable, clinically important information would be lost 
when removing specific items. The data from which the original 
questionnaire was constructed supported removal of these items, for the 
number of patients who mentioned the specific activities was very small. 
Moreover, two experts in the field of haemophilia care reached consensus on 
the removal of fifteen, clinically non-informative items, which led us to 
conclude that by removing the non-informative items from the 
questionnaire, no important information would be lost. 

The three major underlying components within the HAL that were 
identified in our previous study, were also present in the final version of the 
HAL. An explorative analysis was considered appropriate here, as the 
composition of the final HAL was altered due to removal of redundant 
items. Therefore, some items that encompassed the initial components were 
eliminated from the questionnaire, thereby obstructing the possibility to run 
a confirmative factor analysis. All three components clearly point to 
activities relating to specific body regions (one for the upper and two for the 
lower extremities). The third component additionally encompasses activities 
that are likely to be firstly affected in severe patients with haemophilia, like 
running and jumping. Therefore, the final designation of the components are 
“Upper Extremity Activities”, “Lower Extremity Basic Activities”, and 
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“Lower Extremity Complex Activities”, respectively. The component scores 
serve as an indication of a patient’s self-perceived ability to perform 
activities that are encompassed in each component; higher scores represent 
more problems. 

The internal consistency of the Use of Transportation domain of the HAL 
is the lowest of all domains (α=0.64), which is probably caused by diversity 
of the three items within this domain (“Riding a bicycle”, “Getting in and 
out of a car”, and “Using public transportation”), plus the fact that there are 
only three items.27 The internal consistency of the other domains, as well as 
the three identified components and the questionnaire as a whole is 
otherwise very satisfactory. Although a high α coefficient might suggest 
redundancy in the items27, results from the statistical analyses indicated that 
if any other item was removed from the subsequent domain or component, 
the α would decrease, indicating a lower internal consistency for that 
specific domain / component. Therefore, further removal of items affects the 
internal consistency of the questionnaire, but also leaves out clinically 
important information and is thus not recommended. Additionally, these 
statistics give back-up to the choice of both experts to remove or conserve 
specific items. 

The convergent validity based on the associations between the final HAL 
and the Dutch-AIMS2 and IPA questionnaires is good. The sum score of the 
HAL and the domain score for Leg Activities correlated highly with the 
Physical component score of the Dutch-AIMS2. Partially based on the results 
from the pilot study using the provisional HAL5, we hypothesized that the 
HAL domains and component relating to activities involving the upper 
extremities (Arm Functions, Self Care, and HALupper) were associated with 
the “Hand and finger function”, “Arm function”, and “Self-care” scales of 
the Dutch-AIMS2 and the button test. The results confirm this hypothesis, 
for the correlations between the aforementioned scores were indeed the 
highest for those scores. The low correlation between the Self Care domains 
of both the HAL and the Dutch-AIMS2 is remarkable, but might be 
explained by the fact that the Dutch-AIMS2 assesses whether the patient 
needs assistance in performing self care tasks, whereas the HAL assesses 
whether the patient is able to perform those activities independently. The high 
correlation between the Self Care domain of the HAL and the Arm Function 
domain of the Dutch-AIMS2 does confirm this finding, because most 
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activities within the Self Care domain involve the upper extremities. The 
Upper Extremity component however, also correlated highly with 
AIMS2phys. This can be explained by the overrepresentation of activities 
involving the upper extremities in the Dutch-AIMS2. The Dutch-AIMS2 is 
originally designed for patients with rheumatoid arthritis and it is generally 
known that those patients - opposite to patients with haemophilia - 
experience problems with hand and finger functions, hence the orientation 
of the Dutch-AIMS2 towards these specific tasks. The domains of the HAL 
relating to activities involving the lower extremities (“Lying down / sitting / 
kneeling / standing”, and “Functions of the legs”), as well as both 
component scores (HALlowbas and HALlowcom) were hypothesized to be 
associated with the “Mobility level” and “Walking and bending” scales of 
the Dutch-AIMS2, the Autonomy Indoors and Outdoors domains of the IPA 
(IPAauto-in and IPAauto-out), and the 50 meter walking test, Timed Up-and-Go 
test, and Figure-8 walking test. These hypothesized associations were also 
confirmed by our data.  

The convergent validity of the final HAL is good when considering the 
correlations with the performance tests, but lower than the convergent 
validity when compared to the other two questionnaires. The first two 
domains of the HAL correlated well with the 50 meter walking test and the 
Timed-Up-and-Go test, whereas the button test, although generally 
correlating poorly with the different domains, showed the best associations 
with the domains of Arm Functions and Self Care and the Upper Extremity 
component. These low correlations might question the validity of the HAL, 
but the results on the comparison between the HAL and the other two 
questionnaires contradict this. Moreover, no negative correlations were 
found, which means that a good perception of functional abilities goes 
together with “fast” performances and vice versa. One might subsequently 
question the choice of the performance tests themselves. The tests were 
selected by the two haemophilia care experts to match the most common 
problems in patients with haemophilia. Two tests (50 meter walking test and 
the Timed-Up-and-Go test), were also suggested to be eligible for a future 
core set in measuring patients with haemophilia.2 We therefore feel 
confident that the performance tests are indeed suitable for our patient 
group. Besides, low to moderate correlations between self-reported and 
performance-based measures, as found in our study, are more often 
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reported in the literature28-31, thereby questioning our choice for a cut-off 
point for considering correlations lower than 0.60. A study involving 93 
patients with rheumatoid arthritis, correlated the 50 meter test with several 
scales of a functional questionnaire20 and found correlations ranging from -
0.53 to -0.68. Explanations have been speculating on measurement errors, 
and the fact that performance tests are simplifications of the demands 
associated with real activities of daily life.29;31 Both self-reported and 
performance-based measures contribute to the assessment of a patient’s 
functional status on their own, and they might not measure the same 
concept28;31; they can be considered complimentary. It is therefore 
recommended to use both types of instruments in clinical practice as well as 
for research purposes. 

The fact that only patients with severe haemophilia were included in this 
study is a limitation of the generalization of the results of this study. 
Additional validation of the HAL for use in moderate and mild haemophilia 
is needed, before the HAL can be used in all patient categories.  

 
The final version of the Haemophilia Activities List has good internal 

consistency and both construct and convergent validity. Moreover, its 
clinical applicability is good. Especially this last finding is very important. 
Because correlations between the HAL and several performance tests were 
not very high, it is suggested that the HAL, other than the performance tests, 
assesses a different, but equally important concept of functional health 
status (i.e. perception). It is therefore recommended that both types of 
instruments are included when assessing a patients functional health status. 
Future research regarding the HAL should focus on the reliability and 
responsiveness of the questionnaire and on generating reference values for 
the HAL. 
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Summary 
Patients with severe haemophilia often experience pain due to 

haemophilic arthropathy, and it is known that pain acts as a predictor of 
disability. The role of pain in functional limitations in these patients 
however has not been systematically investigated. The aim of this study was 
to describe pain as experienced by patients with haemophilia and to address 
the role of pain in subsequent Functional Limitations.  

Seventy-eight adult patients (18-70 years) with severe haemophilia 
completed one questionnaire on pain and one on self-perceived functional 
abilities. Two-thirds of the patients suffered from more than one painful 
joint, the ankle being mentioned most frequently (n=43). Analgesics were 
used by 36% of the patients indicating having pain. Six out of the ten most 
frequently mentioned pain descriptors were of evaluative nature. Evaluative 
qualities of pain were associated with pain intensity, which in turn was 
associated with the impact of pain on daily life. Pain outcomes, after 
adjusting for age and treatment modality, explained 3%-22% of the variance 
in self-perceived functional abilities. Data on radiological joint damage 
(Pettersson scores) were retrieved for a subgroup of 28 younger patients on 
prophylaxis and no significant correlations with pain parameters were 
found. 

Over two-thirds of the patients with severe haemophilia had one or more 
painful joints. Pain plays a small, but significant role in Functional 
Limitations. In the identified subgroup, arthropathy, as measured by the 
Pettersson score, seemed to have no role in pain experience. Promoting 
analgesic use might decrease the impact of pain on Functional Limitations. 
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Introduction 
It is the general opinion that joint pain is the most cumbersome symptom 

to patients with haemophilia1;2, and that it “…is of particular relevance in the 
daily life of an haemophiliac”.3 The importance of arthritic pain for the 
haemophiliac has been investigated and established3, as well as the 
differential effects of acute or chronic pain on various dimensions of pain 
experience.4 It has also been found that pain in haemophilia acts as an 
important predictor of disability over a longer period of time.5 

When assessing the role of pain in haemophilia from a disability 
medicine perspective, rather than a medical one6, disablement models are 
useful. A well known model is the Disablement Process (DP), introduced by 
Nagi7 and further elaborated by Verbrugge and Jette.8;9 The main pathway of 
the DP (consisting of “Pathology”  “Impairments”  “Functional 
Limitations”  “Disability”) can be used to describe the impact of acute and 
chronic conditions on the patient.8 Pain, which can be defined as an 
“Impairment”, acts upon “Functional Limitations” and “Disability”. The 
relation of pain with Disability in patients with haemophilia has been 
investigated3;5;10;11, but few studies have examined the effect of pain on 
Functional Limitations or Activities. Because Functional Limitations can act 
as an important mediator between Impairments and Disability12, knowledge 
about this specific domain and its association with pain is needed. 

The aims of this study were to describe bodily pain in terms of 
localisation, intensity and experience as it is faced by patients with severe 
haemophilia, and secondly to explore the relation between pain and 
Functional Limitations. 

 
 

Methods 
Consecutive adult patients with severe haemophilia were invited to 

participate in this study during their regular check-up at the Van 
Creveldkliniek. No acute pathology (e.g. bleeding) was present in any 
patient at the time of assessment. The Medical Ethics Committee of the 
University Medical Centre Utrecht approved the study. Two questionnaires 
were administered: the McGill Pain Questionnaire - Dutch Language 
Version (MPQ-DLV13), and the Haemophilia Activities List (HAL).14;15 
Patients were asked to complete the questionnaires at home and send them 
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back using a return stamped envelop. In addition, records of all patients 
were searched to retrieve the most recent Pettersson scores.16 Only X-rays 
taken within 2.5 years of the current assessment were considered for 
evaluation. 

 
Measurements 

The McGill Pain Questionnaire - Dutch Language Version (MPQ-DLV13) 
is a self-administered questionnaire measuring the sensory, affective, and 
evaluative aspects of pain experience. The MPQ is widely used in both acute 
and chronic medical conditions17;18, and its reliability and internal 
consistency have been established.13 The MPQ-DLV contains four parts: a 
body chart on which patients can indicate painful regions, general questions 
regarding pain development and current pain status, three pain intensity 
Visual Analogue Scales, and twenty sets of adjectives describing different 
aspects of pain experience.  

The pain intensity scales give insight in the current (VASnow), minimum 
(VASmin), and maximum pain intensity (VASmax). A score of 0 means no pain, 
whereas 10 represents maximum pain. A fourth intensity score was 
calculated (VASmean19) based on the three aforementioned intensity scales. It 
is known from the literature that multiple factors influence patients' pain 
reports20 and aggregated pain measures have been shown to be more reliable 
than single item measures.21 The twenty sets of adjectives are divided into 
three major classes: a Sensory class, giving insight in pain sensation (12 word 
groups; e.g. pinching or stinging), an Affective class, indicating the patient’s 
emotional response to pain (5 word groups; e.g. tiring or sickening), and an 
Evaluative class, describing how a patient perceives the pain (3 word 
groups; e.g. irritating or bearable). For each of the classes, a Pain Rating 
Index (PRI) is calculated; higher scores denote more pain. Additionally, a 
summarized score is available that encompasses all twenty sets.  

The HAL is a validated haemophilia-specific questionnaire, evaluating 
the self-perceived functional abilities of patients with haemophilia.14 This 
self-administered questionnaire encompasses 42 items, distributed over 7 
domains. In addition to a score for each domain and an overall sum score 
(HALsum), three component scores were calculated: Upper Extremity 
Activities (HALupper; e.g. reaching, carrying heavy objects), Basic Lower 
Extremity Activities (HALlowbas; e.g. walking) and Complex Lower Extremity 
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Activities (HALlowcom; e.g. running, jumping). For each score, a higher score 
represents more perceived problems. 

In order to associate pain and Functional Limitations with arthropathy, 
the Pettersson score was used as a measure for haemophilic arthropathy.16 
Scores ranged from 0 (no abnormalities) to 13 (severe joint destruction) for 
each joint (elbow, knee and ankle); summarized scores for elbows, knees, 
and ankles were used in this study. The overall Pettersson score ranged from 
0 to 78. 

 
Data analysis 

Data analysis was done with SPSS 11.5, using a significance level of 
α=0.05. Normality of the data was assessed using Q-Q plots. Descriptive 
statistics for both questionnaires were calculated.  

To assess the role of pain intensity on the effect of pain on daily life, 
linear regression analysis (stepwise procedure) was performed using 
different VAS scores. Prior to the linear regression analyses, the data were 
assessed for multicollinearity (r≥0.90). 

The role of pain parameters in Functional Limitations was addressed 
using regression analysis. Because age and type of treatment (on-demand or 
prophylactic) were likely to be associated with functional abilities, 
hierarchical regression analysis (enter procedure for age and treatment, 
stepwise procedure for pain parameters) was performed, adjusting for both 
factors. The dependent variables were HALupper, HALlowbas, HALlowcom, and 
HALsum, whereas two outcomes of the MPQ-DLV were considered as 
independent variables: VASnow and PRI-T. 

For all regression analyses, the residuals (unstandardized) were assessed 
for normality using the Kolmogorov-Smirnov test.  

Because the data were not normally distributed, Spearman correlations 
were calculated to determine the association between pain parameters and 
Pettersson scores.  

 
 

Results 
Patients 

Of the 127 invited patients with severe haemophilia (<1% clotting factor 
activity), seventy-eight agreed to participate in this study: 65 patients with 
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haemophilia A (83%), and 13 with haemophilia B (17%). Their median age 
was 40.5 years (IQR 32-52; range 18-70). Non of the patients had an inhibitor. 
A comparison between the participating and non-participating patients 
revealed no significant differences in age, haemophilia type, use of 
prophylaxis, or inhibitor status (p>0.05). 

 
Descriptions of pain 

Two-thirds of the participating patients (n=63) indicated having one or 
more painful joints. The ankle was most frequently identified as a painful 
area, followed by the knee and the elbow (Figure 1). Fifteen respondents  
(19%) reported no painful joints, whereas eleven patients (14%) reported 
pain in 5 or more joints; the majority of patients had two (24%) or three or 
four (28%) painful joints. Analgesics were used by 36% (n=23) of the patients 
indicating having pain in one or more joints. Mild peripheral analgesics such 
 

 
Total group (N=78)

N = B / UUB

Bilateral Unilateral

Left AnkleRight Ankle

Right Knee Left Knee

Right Hip

Right Wrist Left Wrist

Right Elbow Left Elbow

Right Shoulder Left Shoulder

Left Hip

N = 2 / 5

N = 16 / 6

N = 1 / 2

N = 0 / 4

N = 14 / 10

N = 26 / 8N = 26 / 9

N = 14 / 10

N = 0 / 4

N = 1 / 1

N = 16 / 10

N = 2 / 5

 
Figure 1: Painful regions (n=78) 
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as paracetamol and ibuprofen were most frequently used (64%). Analgesics 
containing codeine were used by 4 patients (18%), whereas 4 patients (18%) 
used more potent morphine-based analgesics. Patients who used analgesics 
had significantly higher pain intensity scores (p<0.05) than those who did 
not use analgesics. 

The median score for the VASnow was 1.0 cm, indicating little current 
pain; the median score for the VASmin was 0.5 cm, VASmax was 5.1 cm, and 
VASmean was 2.3 cm (Table 1). On average, patients choose five out of the  
twenty adjectives of the MPQ-DLV. The most frequently chosen adjective 
was “Nagging”, selected by 51% of the participants. A top ten of the most 
frequently chosen descriptors of pain is shown in Table 2. Of the ten most 
frequently chosen adjectives, six were evaluative descriptors of pain, three  

 
Table 1: Results from the study (n=78) 

 

 PSR Median (IQR) 
Age 18-70 40.5 (32.0-52.0) 
   

MPQ-DLV   
VASnow (cm) 0-10 1.0 (0.0-2.1) 
VASmin (cm) 0-10 0.5 (0.0-1.2) 
VASmax (cm) 0-10 5.1 (1.8-6.1) 
VASmean (cm) 0-10 2.3 (1.0-3.1) 
PRI Sensory (-S) 0-36 4.0 (1.0-8.0) 
PRI Affective (-A) 0-15 0.0 (0.0-1.0) 
PRI Evaluative (-E) 0-12 3.0 (0.0-5.0) 
PRI Total (-T) 0-63 7.5 (3.0-15.0) 
Total Painful Joints  2.0 (1.0-4.0) 

   

HAL   
HALupper 9-54 14.0 (9.0-21.0) 
HALlowbas 6-36 19.0 (12.0-25.0) 
HALlowcom 9-54 36.0 (19.0-45.0) 
HALsum 42-252 104.5 (63.0-137.0) 

   
Pettersson score (n=28)   

Petterssonelbows 0-26 5.0 (0.0-20.5) 
Petterssonknees 0-26 2.0 (0.0-14.5) 
Petterssonankles 0-26 17.5 (9.0-24.0) 
Petterssonsum 0-78 29.5 (15.5-53.5) 

   

PSR: Possible Scoring Range 
IQR: Interquartile range 
PRI: Pain Rating Index 
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were sensory descriptors and one was an affective descriptor. The median 
Pain Rating Index for the complete list (PRI-T) was 7.5 out of 63, indicating 
an overall low intensity of the experienced pain. The median PRI per class 
was 4.0 for the sensory class, 0.0 for the affective class, and 3.0 for the 
evaluative class. 

 
‘Predictors’ of pain 

The evaluative pain rating index (PRI-E) was the major ‘predictor’ of the 
current and maximum pain intensity (41% and 39%, respectively), indicating 
that the interpretation of the pain is of importance when giving an intensity 
rating of the pain. A combination of the Pain Rating Indexes for the 
evaluative and sensory classes (PRI-E and PRI-S, respectively) explained 
31% of the total variance in VASmin and over half (55%) of the total variance 
in VASmean, but the contribution of PRI-S in both models is limited (4% and 
3% explained variance, respectively). 

 
 

Table 2: Top-10 chosen pain descriptors from the McGill Pain 
Questionnaire - DLV and their mean pain intensity scores 26 

 

 
Pain 

descriptor 

Pain intensity 26 
0 (non) -  

10 (extreme) 
Originating 

subclass n= 
1 Nagging 5.5 E 40 (51%) 
2 Stiff 4.0 S 36 (46%) 
3 Annoying 4.3 E 34 (44%) 
4 Moderate 3.6 E 26 (33%) 
5 Irritating 4.5 E 25 (32%) 
6 Tiring 4.8 A 21 (27%) 
 Stinging 6.1 S 21 (27%) 

8 Mild 2.6 E 19 (24%) 
 Bearable 2.6 E 19 (24%) 

10 Pinching 4.7 S 14 (18%) 
Bold: corresponds to the original MPQ 
Italic: words not mentioned in the MPQ as such 
S: Sensory; A: Affective; E: Evaluative 
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Functional Limitations 
Most problems, identified as highest scores, were related to complex 

activities involving the lower extremities (HALlowcom). The lowest scores (i.e. 
least problems) were reported for activities involving the upper extremities 
(HALupper; Table 1). This is consistent with the distribution of painful joints.  
 

 
Pain and Functional Limitations 

Current pain intensity was the most important pain parameter to 
‘predict’ Functional Limitations. Results from the regression analyses are 
shown in Table 3. 

Although limited, pain does affect functional abilities significantly. After 
adjusting for the effects of age and whether or not a patient received 
prophylactic factor substitution, pain parameters could be used to explain 
23% of the total variance in HALupper, 13% in HALlowbas, 3% in HALlowcom, and 
15% HALsum. These pain parameters include current pain (VASnow) and the 
Pain Rating Indexes for the Sensory and Affective class (PRI-S and PRI-A). 
The main ‘predictor’ of Functional Limitations was age. Age explained 
between 32% and 48% of the total variance in functional abilities, whereas 
prophylaxis explained between 4% and 9%. 

 
Pain and Haemophilic Arthropathy 

Recent Pettersson scores were available for 28 patients (36%). Most 
haemophilic arthropathy, as seen on the X-rays, was found in the ankles, 
followed by the elbows and the knees. Overall, the median Pettersson score 
was 29.5 (Table 1).  

For the remainder, no (recent) X-rays were available; these fifty patients 
were significantly older (34.5 vs. 43.0; Mann-Whitney test p=0.006) and had 
significantly higher scores on the HAL. Moreover, most patients with recent 
X-rays were on prophylactic treatment (25 out of 28 patients; 89%) compared 
to only 68% of the patients without recent X-rays (34 out of 50; χ2 = 4.414; 
p=0.036). 

In this subgroup of younger patients on prophylaxis, no significant 
associations were found between haemophilic arthropathy as measured by 
the Pettersson score and current pain intensity (VASnow) or the mean pain 
intensity (VASmean). 
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Table 3: Results from the regression analyses of the McGill Pain Questionnaire - 

DLV on the Haemophilia Activities List (n=78) 
 

 Dependent variables (stepwise-method) 
 HALupper HALlowbas HALlowcom HALsum 
 R2 

(R2adj) Sign. 
R2 

(R2adj) Sign. 
R2 

(R2adj) Sign. 
R2 

(R2adj) Sign. 
Model 0.631 

(0.603) 
0.000 0.552 

(0.532) 
0.000 0.586 

(0.568) 
0.000 0.657 

(0.637) 
0.000 

         

Age 0.363 0.000 0.322 0.000 0.480 0.000 0.418 0.000 
Prophylaxis 0.043 0.015 0.090 0.000 0.073 0.001 0.089 0.000 
         

VASnow 0.171 0.000 0.130 0.000 - - 0.125 0.001 
         
PRI-S 0.022 0.003 - - 0.033 0.021 - - 
PRI-A 0.032 0.050 - - - - 0.024 0.033 
         

Pain 0.225  0.130  0.033  0.149  
PRI, Pain Rating Index; -S, Sensory class, -A, Affective class; -E, Evaluative class; -T, Total;  
Pain, total amount of variance explained by the combined pain parameters 
 

Interpretation of the first column (HALupper): The total model explains 63.1% of the total 
variance in HALupper. After adjusting for age and use of prophylaxis (explaining 36.3% and 
4.3%, respectively), pain parameters explained an additional 22.5% of the variance. This 
percentage is the sum of the contribution of VASnow (17.1%), PRI-S (2.2%) and PRI-A (3.2%). 

 
 

Discussion 
This is the first formal study on the association between pain and 

Functional Limitations. The majority of patients in this study experienced 
pain in their life. Not only did 81% of these patients with severe haemophilia 
indicated having pain, pain could also be statistically used to explain 15% of 
the total variance in their Functional Limitations. However, haemophilic 
arthropathy - as represented by the Pettersson score - was not associated 
with the experience of pain in a subgroup of the studied patients. This raises 
the question whether the Pettersson score indeed represents the existence of 
haemophilic arthropathy. 

Patients with haemophilia mostly experience pain from an evaluative 
perspective. Six out of the ten most frequently mentioned pain descriptors 
originate from one of the three evaluative word groups of the MPQ, whereas 
sensory and affective pain descriptors are represented in larger numbers in 
the questionnaire (12 and 5 words groups, respectively). The fact that half of 
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the patients addressed their pain as “Nagging” suggests that the patients 
accept the fact that pain is there and that they have found a way to cope with 
it. Based on clinical experience, we know that patients with severe 
haemophilia, as do patients with rheumatic arthropathies, accept pain as 
being a part of their disease. It might therefore be expected that experienced 
pain hardly affects emotional properties of the patients17, as is represented 
by the very low (median 0.0) score for the Pain Rating Index of the affective 
class. From this perspective, it may not be surprising that the majority of 
patients with at least one painful joint do not use analgesics, or only mild 
types of analgesics. Additionally, the pain intensities as reported using the 
VAS’s are relatively low, indicating little to no pain. 

Pain plays a rather small, but significant role in Functional Limitations. 
Especially the current pain intensity has its effect on the self-perceived 
ability of patients with haemophilia to perform activities of daily life. Fifteen 
percent of the total variance of HALsum, being an overall indicator of 
Functional Limitations, could be explained using the current pain intensity 
(13%) and the Pain Rating Index for the Affective class (2%). However, age is 
the most important ‘predictor’ of Functional Limitations, for it explains 42% 
of the HALsum. Complex lower extremity activities (such as running and 
jumping) however, are hardly ‘dependent’ on pain: current pain intensity 
plays no role and the PRI-S explains only 3% of the total variance in 
HALlowcom. This leads us to conclude that pain plays no role of any 
importance in activities such as running and jumping. Perhaps the range of 
motion of the affected joints is of importance and future research might shed 
some light on this question. Pain, when adjusting for age and use of 
prophylaxis, however does play a role in performing basic lower extremity 
activities, such as walking, and activities involving the upper extremities 
(13% and 23%, respectively). 

In younger patients on prophylaxis, haemophilic arthropathy - as 
represented by the Pettersson score - appears not to be related with pain 
experience. This finding corresponds with a study by Aznar et al.22 in young 
patients with haemophilia (median age 22 years). Wallny et al.11 and 
Triemstra et al.23 however, found a significant relation between pain in the 
knee and arthropathy in the knee or between pain and joint damage as 
reported by the patients themselves, respectively. Their patients were older 
(average age 42.0 and 36.2 years, respectively) than the patients in our 
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subgroup and those studied by Aznar et al. Prophylactic factor replacement 
was available for 91% of the patients presented by Wallny et al.11, as 
compared to 89% in our sample. 

When compared to patients with arthritis24, the pain associated with 
haemophilic arthropathy appeared less intense: the total Pain Rating Index 
in a study involving 16 patients with arthritis was approximately 18.0, 
whereas our patients had a median score of 9.0. As an evaluative descriptor 
of pain, patients with arthritis most frequently mentioned “Annoying”, 
which however does correspond to the “Nagging” as most frequently 
mentioned adjective by our patients. 

The role of pain in haemophilia has been addressed previously. The 
number of painful regions and localisation of the pain as found in this study 
are very similar to those found by Wallny et al.3 The use of analgesics in our 
group of patients with painful joints (36%) was generally lower than 
previously reported in the literature: in a study by Solovieva et al.5, 40% of 
the patients never used analgesics, and of all patients included in a study by 
Wallny et al. over 75% reported using analgesics. At this moment, we cannot 
explain this remarkable difference in medication use.  

Although pain has a limited role in Functional Limitations, controlling 
pain might be beneficial for the overall functioning of the patient with 
haemophilia. Besides the use of analgesics, interventions aimed at reducing 
pain have been suggested in the literature. In a three-year study by 
Solovieva et al.5, physiotherapy and/or inpatient rehabilitation courses had a 
positive effect on pain intensity. Cognitive behavioural therapy25 may also 
be an efficient method to combat haemophilic arthropathy induced pain.3;11 

Further research is needed to broaden the scope on pain and the 
therapeutical options in haemophilia, amongst which analgesics. Special 
focus can then be placed on patients who suffer from high pain intensities, 
affecting their every day lives. 

 
In two-thirds of the patients with severe haemophilia, pain is present in 

their daily life. Pain however has a limited effect on Functional Limitations. 
It seems that Functional Limitations increase with age. Strategies to combat 
pain also need further investigation, and the use of analgesics may be a good 
starting point in reducing the effect of pain on Functional Limitations.  
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Summary 
The multifactorial nature of Disability makes it difficult to point out a 

specific cause for Disability. Conceptual frameworks can help structure 
investigations of possible causes for Disability. The framework of the 
Disablement Process was used in a previous study in patients with severe 
haemophilia. The aim of the current study was to perform a more 
comprehensive analysis of relations within the DP for patients with severe 
haemophilia. 

In total, 124 patients participated. They completed four self-reported 
questionnaires (MPQ-DLV, Dutch-AIMS2, HAL, and IPA) and four 
performance-based functional tests (button test, 50 meter walking test, 
Timed-Up-and-Go test, and Figure-8 walking test). Moreover, joint mobility 
and muscle strength were measured for the elbows, knees, and ankles. 
Pettersson scores, as a measure of haemophilic arthropathy, were retrieved 
for 39 patients. Stepwise and hierarchical regression analysis was used to 
associate the various domains of the DP. 

Irrespective of age, joint mobility was identified as an important 
“predictor” of self-reported and performance-based Functional Limitations. 
Muscle strength had no significant contribution. A remarkable difference 
was found in associations between self-reported or performance-based 
Functional Limitations measures and Disability. In a subgroup of younger 
patients on prophylaxis, pain and arthropathy were not associated, but 
arthropathy correlated highly with joint mobility. After adjusting for age 
and psychological health, pain remained a significant predictor of 
Functional Limitations. Self-reported functional abilities significantly 
contributed in explaining Disability, whereas performance-based Functional 
Limitations did not contribute significantly in explaining Disability. 

This study adds to the knowledge of the DP in haemophilia, and 
supports the findings from the earlier study. 
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Introduction 
Haemophilia is a congenital, X-linked disorder characterized by a 

deficiency of clotting factor VIII (haemophilia A) or clotting factor IX 
(haemophilia B). Patients with severe haemophilia have a plasma activity 
level of clotting factor VIII or IX of less than 1% of unaffected individuals. 
These patients experience repeated haemorrhagic episodes, most commonly 
haemarthroses. Repeated joint bleeds (most frequently in the ankle, knee, 
and elbow joints1) ultimately result in crippling deformities, which cause 
chronic pain, loss of function, and disability. The relationship between joint 
deformities, pain, and other impairments and the occurrence of disability is 
complex. Moreover, some additional factors like psychological status and 
cultural and educational background may influence the level of disability.2 
This multifactorial nature of disability makes it very difficult to point out a 
specific cause for disability. 

A conceptual framework or model structures investigations of possible 
causes for disability in patients with haemophilia. In studying interacting 
variables in severe haemophilia3, the framework of the Disablement Process 
(DP4) was used. This model, based on the Nagi scheme5, proposes strategies 
to quantify the four sequential stages of the main disease-disability pathway: 
“Pathology”  “Impairments”  “Functional Limitations”  “Disability”.4 
Pathology refers to the diagnosis or disease and occurs at the level of 
molecules or cells. Impairments are dysfunctions and structural 
abnormalities in specific body systems; they include signs and symptoms of 
the disease, such as stiffness or joint damage. Functional Limitations are 
restrictions in basic physical and mental actions and involve the whole 
person. Disability involves difficulty with a physical or mental activity, 
within a social context.6 Additionally, several factors may influence the 
outcome of the main pathway; these factors are classified into “Intra-
individual factors” (e.g. coping, lifestyle), “Extra-individual factors” (e.g. 
medical care, rehabilitation), and “Risk factors” (environment, 
predisposition).  

In rheumatoid arthritis and osteoarthritis, the model of the DP has been 
successfully used to gain more insight in the complex, multifactorial aspects 
of the disease-disability pathway.2;7-9 Investigations in elderly10, cervical 
spine disorders11, pulmonary disease12, and children with haemophilia13 
have also contributed to the understanding of Disability development. A 
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previous investigation in a small group of patients with severe haemophilia 
patients3 suggested the DP to be a suitable model in haemophilia research to 
investigate associations between several aspects of a persons health status. 
That study however, was limited in the amount of patients included as well 
as the aspects of the DP measured. The aim of the present study was to 
perform a more comprehensive analysis of relations within the DP for 
patients with severe haemophilia. In this study, a greater number of patients 
and a more extensive set of instruments is included to be able to more fully 
address the several components of the DP.  

 
 

Methods 
Consecutive patients with severe (<1% clotting activity) haemophilia A or 

B visiting the Van Creveldkliniek for their regular check-up were invited to 
participate in this study. Patients with acute pathology (e.g. bleeding) or (a 
history of) an inhibitor were excluded. After obtaining written informed 
consent, muscle strength and range of motion were assessed and four 
performance-based functional tests were administered (button test, 50 meter 
walking test, Timed-Up-and-Go test, and Figure-8 walking test). Four self-
reported questionnaires (McGill Pain Questionnaire - Dutch Language 
Version (MPQ-DLV), Dutch Arthritis Impact Measurements Scales-2 (Dutch-
AIMS2), the Haemophilia Activities List (HAL), and the Impact on 
Participation and Autonomy questionnaire (IPA)) were handed out for 
completion at home. Completed questionnaires could be returned using a 
return stamped envelop. No specific order of administration of the 
questionnaires was given. Records of all participating patients were 
searched to retrieve the most recent Pettersson scores. Only X-rays taken 
within 2.5 years of the current assessment were considered for evaluation. 
This study was approved by the Ethical Review Board of the University 
Medical Centre Utrecht. 

 
Measurements 

An overview of all measurements and their classification according to the 
DP is illustrated in Figure 1.  
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PATHOLOGY IMPAIRMENTS
FUNCTIONAL
LIMITATIONS

DISABILITY

The Main Pathway

EXTRA-INDIVIDUAL FACTORS

INTRA-INDIVIDUAL FACTORSRISK FACTORS

Age   Psychological Health
    (Dutch-AIMS2affect)

  Mobility
    (AROM)
  Strength
    (HHD)
  Haemophilic Arthropathy
    (Pettersson)
  Pain
    (MPQ-DLV)

  Performed Activities
    (Functional tests)
  Self-rated Activities
    (HAL)
    (Dutch-AIMS2physical)

  Autonomy & Participation
    (IPA)

 
 

Figure 1: Measurements within the Disablement Process 

 

 

Pathology 
Haemophilia type and severity were used to describe pathology. Only 

severe patients were included in this study. 
 

Impairments 
Haemophilic arthropathy was assessed using the Pettersson score.14 Scores 

ranged from 0 (no abnormalities) to 13 (severe joint destruction) for each 
joint (elbow, knee and ankle; scores were summarized for each joint). This 
resulted in a range for the summarized Pettersson score from 0 to 78. 

The active range of motion (AROM) was measured with a standard 
goniometer (Sulzer type 95.00.01) and a standardized measurement protocol. 
Maximum flexion and extension were measured bilaterally for the elbow, 
knee and ankle.  

Muscle strength was assessed bilaterally using the MicroFET2 (Hoggan 
Health Industries Inc, Draper, Utah, USA) hand-held dynamometer. 
Maximum voluntary isometric strength was assessed for the elbow 
extension and flexion, knee extension and flexion, and the plantar flexion of 
the ankle. A standardized protocol was used.15 

Pain intensity was measured using the McGill Pain Questionnaire - Dutch 
Language Version (MPQ-DLV).16 From this widely used, self-administered 
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clinical pain assessment tool17, only the third part was used, which 
encompassed three Visual Analogue Scales for current (VASnow), minimum 
(VASmin) and maximum (VASmax) pain intensity. A fourth score was 
calculated (VASmean18) for it is known from the literature that multiple factors 
influence patients' pain reports19 and aggregated pain measures have been 
shown to be more reliable than single item measures.20 A score of 0 
represents no pain, whereas 10 represents maximum pain intensity. The 
effects of pain due to haemophilia on every day life were quantified using 
the Symptom component of the Dutch Arthritis Impact Measurements Scales-2 
(Dutch-AIMS221;22); a low score represents little effects of pain. The Dutch-
AIMS2, originally designed for use in patients with rheumatoid arthritis23, 
evaluated physical, psychological and social aspects of patients. This self-
administered questionnaire encompassed 81 items, distributed over 12 
health status scales and five components. The validity of the Dutch-AIMS2 
for use in patients with haemophilia has been established.21;22 

 
Functional Limitations 

Functional Limitations were assessed using both self-reported and 
performance-based instruments. Three of the four functional tests (i.e. 
performance-based) were aimed at the lower extremities, because it is 
generally know that most problems in haemophilia are found in relation to 
the lower extremities, for the ankles and knees are mostly affected by 
haemorrhages and resulting arthropathy. The only upper extremity 
functional test, the button test, was incorporated because it assesses the use 
of the elbows and, to a lesser extent, the shoulders.  

In the button test, the patient was required to close and open the three top 
most buttons (excluding the top most button) of a standard shirt. The button 
test used in this study was an adaptation of the original button test in which 
a button board is used to assess the functional abilities of the rheumatic 
hand.24 The reliability of the button test was established in patients with 
rheumatoid arthritis.24  

In the 50 meter walking test25;26, the patient walked in a straight line down 
a corridor of the hospital towards a designated point 50 meters away from 
the starting point at a comfortable walking speed. 

The Timed-Up-and-Go test (TUG27-29) required the patient to rise from a 
chair with armrests, walk forwards for three meters, turn around, walk back 
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to the chair and sit down again. The reliability and validity of the TUG have 
been established.27-29 

The Figure-8 walking test is part of the validated Timed Movement 
Battery.30 The Figure-8 walking test required the patient to perform a 
walking test around two points separated 8 meters, in an eight-shaped 
manner. For all functional tests, the outcome was the amount of time (in 
seconds) needed to complete the specific test.  

The validated Haemophilia Activities List (HAL31;32) was used to assess the 
self-perceived functional abilities of patients with haemophilia.31 This self-
administered questionnaire encompassed 42 items, distributed over 7 
domains. An overall sum score for the HAL (HALsum) and three component 
scores were calculated: Upper Extremity Activities (HALupper; e.g. reaching, 
carrying heavy objects), Basic Lower Extremity Activities (HALlowbas; e.g. 
walking) and Complex Lower Extremity Activities (HALlowcom; e.g. running, 
jumping).  

 
Disability 

The Impact on Participation and Autonomy questionnaire (IPA33-36) is a 
generic questionnaire, addressing the personal impact of illness on 
participation and autonomy and related experience of problems.33;35 This 
self-administered questionnaire consisted of 31 items, distributed over five 
domains: autonomy indoors, family role, autonomy outdoors, social 
relations, and work and educational opportunities. An overall sum score 
(IPAsum) was used as a measure of self-reported Disability. A higher score 
represented greater restrictions in participation or worse problems.36 The 
internal consistency of the questionnaire was recently addressed in patients 
with severe haemophilia.32 

 
Risk factors 

Age was used as risk factor. 
 

Intra-individual factors 
The Affect component of the Dutch-AIMS2 (AIMS2affect), which is a 

combination score of two scales within the Dutch-AIMS2 assessing mood 
and level of tension, was used to assess psychological health.  
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Data-analysis 
Muscle strength data were converted to percentages of expected muscle 

strength, based on normative values by Bohannon.15 Age and left/right 
dominance are included in the calculations. A single score for each of the six 
joints (elbows, knees, and ankles) was obtained by calculating the mean 
percentage predicted strength of the bilateral extension/flexion 
measurements. For the AROM measures, an overall joint index was 
calculated by summing up all flexion and extension (including 
hyperextension) measurements taken on all six movements bilaterally.37 For 
descriptive purposes, a normative overall joint index was obtained by 
adding up normal adult ROM values (elbow flexion (150°), elbow extension 
(0°), knee flexion (135°), knee extension (0°), ankle dorsal flexion (20°), and 
ankle plantar flexion (50°)).38 A percent overall joint ROM limitation was 
determined for each person by dividing his total amount of joint ROM 
limitation by the normal overall joint index value (i.e. 710°) and multiplying 
by 100. A summarized performance score (Functestsum) was calculated for all 
performance tests. 

Data analysis was performed with SPSS 11.5, using a significance level of 
α=0.05. Firstly, all data were assessed for normal distribution using Q-Q 
plots. Descriptive statistics were calculated in order to give a detailed 
description of the studied population. Primary associations were 
investigated using the Spearman’s correlation coefficient; when necessary, 
partial correlations were calculated, adjusting for the effect of age. The 
assessment of the associations within the DP was done in four consecutive 
steps. As a first step, correlation coefficients (Spearman’s r) were calculated 
to allow for linear regression analyses (r=0.4-0.9). Secondly, (multiple) linear 
regression analyses (stepwise procedure) were used to investigate whether 
associations between the different domains of the main pathway existed. 
The dependent variable for the Functional Limitations domain was HALsum 
or Functestsum, for the Disability domain IPAsum. Thirdly, the effects of Risk 
Factors and Intra-individual Factors on the main pathway domains were 
calculated. As a last step, hierarchical linear regression analysis was applied 
(enter procedure) to adjust for possible effects of age and psychological 
health. For all regression analyses, the residuals (unstandardized) were 
assessed for normality using the Kolmogorov-Smirnov test. 
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Results 
Patients 

A total of 124 patients with severe (<1% clotting factor activity) 
haemophilia agreed to participate in the study. The majority of patients 
(n=108) had haemophilia A, 16 had haemophilia B. Their median age was 
42.0 years (range 18-72). None of the patients had (a history of) inhibitors to 
clotting factor VIII or IX and at the time of assessment, 92 patients (74%) 
were on prophylactic treatment and 32 patients (26%) on on-demand 
treatment. 

 
Descriptives 

An overview of all outcomes is given in Table 1. Overall, the 
participating patients had 22% Active Range of Motion (AROM) limitation, 
the ankles being the most limited (median AROM limitation 43%), the knees 
the least (10%). Total muscle strength was 54% of what had to be expected; 
the strength in the elbows was 78%exp, whereas the strength in the knees was 
39%exp. Current pain was mild, median 1.0 cm on the VASnow. The effects of 
pain due to haemophilia on daily life, as measured by the Dutch-AIMS2 
Symptom component, was 2.5 out of 10 points (10 being the worst). 

Recent Pettersson scores were available for 39 patients (31%) only. For 
the majority of the participants (n=85), no (recent) X-rays were available; 
these 85 patients were significantly older (43.4 vs 37.9 years; Student’s t-test 
p=0.035) and required significantly more time to complete the 50 meter 
walking test (39.5 sec vs. 32.5 sec; Mann-Whitney test p=0.009). Moreover, 
most patients with recent X-rays were on prophylactic treatment (35 out of 
39 patients; 90%) compared to only 67% of the patients without recent X-rays 
(57 out of 85; χ2 = 7.185; p=0.007). Thus, in this subgroup of 39 patients, who 
were younger and received more prophylactic treatment, most haemophilic 
arthropathy, as seen on the X-rays, was seen in the ankles, followed by the 
elbows and the knees. Overall, their median Pettersson score was 32.0.  

With regard to the self-reported ability concerning activities (i.e. the 
HAL), the respondents reported the most problems with “difficult” activities 
involving the lower extremities (such as running or jumping). The least 
problems were reported relating to activities involving the upper 
extremities. Overall, activity limitations were experienced by 114 (92%) of 
the respondents; only 10 patients had the minimum HALsum score of 42 
points. For the performance tests, the median time to complete the button 
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Table 1: Results from the study (n=124) 
 

  

Pathology   
Severe haemophilia A n = 108 (87%)   
Severe haemophilia B n = 16 (13%)   
   

Impairments PSR Median (IQR) 
Mobility (AROM) *   

Joint Index ELBOW norm. = 300° 235° (175-270) 
ROM Limitation ELBOW (%)  21.7% (10.0%-41.7%) 
Joint Index KNEE norm. = 270° 242° (160-285) 
ROM Limitation KNEE (%)  10.2% (-5.6%-40.7%) 
Joint Index ANKLE norm. = 140° 80° (50-105) 
ROM Limitation ANKLE (%)  42.9% (25.0%-64.3%) 
Overall Joint Index norm. = 710° 535° (400-650) 
Overall ROM Limitation (%)  21.7% (10.0%-41.7%) 

Strength (HHD) *   
Elbow (% expected)  77.7% (63.3%-87.3%) 
Knee (% expected)  38.5% (32.0%-42.4%) 
Ankle (% expected)  69.3% (57.7%-81.2%) 
Overall (% expected)  54.2% (44.7%-59.9%) 

Pain **   
Current intensity (VASnow) 0-10 cm 1.0 (0.0-2.1) 
Minimum intensity (VASmin) 0-10 cm 0.5 (0.0-1.2) 
Maximum intensity (VASmax) 0-10 cm 5.1 (1.8-6.5) 
Pain due to haemophilia (AIMS2affect) 0-10 pts 3.0 (1.5-5.0) 

Haemophilic arthropathy ** (NB: n=39)   
Elbow (Petterssonelbow) 0-26 pts 12.0 (1.0-21.5) 
Knee (Petterssonknee) 0-26 pts 11.0 (0.0-22.0) 
Ankle (Petterssonankle) 0-26 pts 18.5 (8.0-24.0) 
Overall (Petterssonsum) 0-78 pts 32.0 (16.0-62.0) 

   

Functional Limitations   
Self-reported abilities **   

Upper Extremity Activities (HALupper) 9-54 pts 14.0 (9.0-22.0) 
Lower Extremity Basic Activities (HALlowbas) 6-36 pts 18.0 (11.5-25.0) 
Lower Extremity Complex Activities (HALlowcom) 9-54 pts 36.5 (18.0-45.0) 
Overall perceived functional abilities (HALsum) 42-252 pts 106.0 (62.0-132.0) 

Performed abilities **   
Button test  16.3 sec (13.5-19.1) 
50m walking test  33.8 sec (29.8-41.0) 
Timed Get-Up-And-Go test  9.0 sec (7.6-11.0) 
Figure-8 walking test  16.5 sec (14.7-20.0) 

   

Disability   
Self-perceived Participation and Autonomy **   

Autonomy Indoors (IPAauto-in) 0-28 pts 4.0 (0.0-8.0) 
Family Role (IPAfamrole) 0-24 pts 7.5 (2.0-12.0) 
Autonomy Outdoors (IPAauto-out) 0-20 pts 5.0 (2.0-7.5) 
Social Relations (IPAsocrel) 0-24 pts 5.0 (1.0-7.0) 
Work & Education (IPAworkedu)* 0-24 pts 6.0 (3.0-10.0) 
Overall perceived Participation and Autonomy (IPAsum) 0-120 pts 28.0 (10.0-37.5) 
   

Risk Factors   
Age 18-72 years 42.0 (30.5-51.5) 

   

Intra-Individual Factors   
Psycological Health (AIMS2affect) ** 0-10 pts 2.5 (1.8-3.6) 
   

PSR: Possible Scoring Range; IQR: Interquartile range; norm.: Normative value 
*: Higher is better; **: Lower is better 

 126



Investigation of Functional Limitations and Disability 

test was 16.3 sec, 50 meter walking test 33.8 sec, TUG 9.0 sec and 16.5 sec for 
the Figure-8 walking test. 

The median overall score for self-perceived autonomy and participation 
was 28 out of 120 points, indicating few problems. Family role was most 
impaired (median 7.5 out of 24 points) while the least problems were 
reported for indoors autonomy (4.0 out of 28 points). 

Psychological health, as represented by the Affect component of the 
Dutch-AIMS2, scored 2.5 points out of 10, indicating a slightly decreased 
mental status. 

 
Primary associations 

Strong and highly significant (p<0.001) associations between haemophilic 
arthropathy and joint mobility were found in the younger subgroup (n=39). 
Correlations between the Pettersson scores and the Joint Indexes ranged 
from -0.70 for the ankles to -0.90 for the overall scores, indicating that less 
mobility was associated with a higher degree of haemophilic arthropathy. 
Correlations were lower when adjusting for age, but were still highly 
significant (r=-0.59 - -0.77; p<0.001). 

Current pain intensity was not associated with haemophilic arthropathy, 
but significant correlations (r=-0.32 - -0.41; p<0.001) were found with 
mobility outcomes; more limitations in overall range of motion were 
associated with higher levels of pain (Figure 2).  
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Figure 2: Current pain intensity vs. Overall Joint Index 
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Relations within the main pathway of DP (Figure 3) 
Analysis of the correlation coefficients revealed no multicollinearity 

(r=0.90 or above; correlation coefficients are not published). Because 
Pettersson scores were available only for a limited number of patients, 
haemophilic arthropathy was not entered as an independent variable in the 
calculations. 

Self-reported functional abilities, irrespective of age, were ‘predicted’ by 
the overall joint mobility combined with current pain intensity (61% of the 
total variance in HALsum was explained by Overall Joint Index and VASnow 
(54% and 7%, respectively)); less mobile joints and more pain corresponded 
to a lower level of reported functional abilities. Overall joint mobility and 
current pain could also be used to ‘predict’ functional abilities as measured 
using the performance tests, but to a lesser extent (45% total variance 
explained (p<0.001); ROM 41%, pain 4%). Muscle strength did not play a role 
in either of the Functional Limitations outcomes.  

Joint mobility was the single Impairments measure that was identified as 
‘predicting’ Disability; 18% of the total variance in IPAsum was explained by 
the overall joint index. Self-reported functional abilities (HALsum) explained 
54% of the variance in Disability. Performance-based outcomes (Functestsum) 
could explain only 8% of the reported Disability. When combining both self-
reported and performance-based measures, self-reported functional abilities 
(HALsum) explained 39% of the total variance in Disability. 

 
The role of age and psychological health 

Age, as a Risk Factor, played an important role within the DP. Although 
not associated with pain intensity or psychological health, increasing age 
explained two-thirds of the decrease in joint mobility (67% of the variance in 
the Overall Joint Index was explained by age; p<0.001). Functional 
Limitations, either self-reported abilities or performance-based outcomes, 
were explained for 39% and 27% by age, respectively. Additionally, age 
‘predicted’ 25% of the total variance in Disability. 

Psychological health was not associated with pain intensity, but 
explained 14% of the total variance in the effect pain has on every day life 
(AIMS2symptom). Nine percent of the total variance in Functional Limitations 
and 11% of the total variance in Disability could also be explained using 
psychological health. 
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The final DP outcome (Figure 4) 
After adjusting for the effects of age and psychological health, joint 

mobility was no longer of importance for self-reported functional abilities, 
but pain intensity remained a significant predictor. Of the 65% variance that 
could be explained by the total model, pain accounted for 10% of the 
variance, whereas psychological health added 3% and the majority of the 
variance (52%) was explained by age. This was also true for performance-
based functional abilities: of the 49% of the total variance that could be 
explained, age was responsible for 37%, psychological health explained 3% 
and current pain intensity 9%. When trying to predict Disability using either 
Impairments or performance-based functional ability measures, none of the 
instruments added significantly to the regression model: age and 
psychological health were the only predictors from either point of view. Self-
reported functional abilities however did significantly add to the model 
when predicting Disability; besides the effects of age (22%) and 
psychological health (8%), the summarized functional abilities score 
(HALsum) explained an additional 25% of the total variance in Disability. 

 
 

Discussion 
To our knowledge, this is the first thorough Disability-model structured 

investigation in patients with severe haemophilia. Significant associations 
between Impairments, Functional Limitations, and Disability, being domains 
of the Disablement Process (DP), were found. Age played an important role 
in all three “main pathway” domains of the DP.  

The data collection was transversal, and therefore no “cause and effect” 
conclusions can be drawn based on these results. However, the findings will 
add to the knowledge on how Impairments, Functional Limitations, and 
Disability are associated when moulding the outcome, and hypotheses for 
future, longitudinal research can be formed. 

Irrespective of age or psychological health, Active Range of Motion 
(AROM) and current pain intensity are the most important Impairment 
“predictors” for Functional Limitations; more loss of overall joint mobility 
and a higher pain intensity results in more Functional Limitations, both self-
reported and performance-based. Although muscle strength is decreased in  
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our study population when compared to normative values15 (on average 
54% of what had  to be expected based on age), this strong decrease does not 
seem to be associated with decreased functional abilities, either self-reported 
or performance-based. Programs to enhance muscle strength in patients 
with haemophilia may have a presumed positive effect on bleeding 
frequency39;40, but the effect of strength training on functional abilities was 
not addressed in these publications. Buchner et al.41 found that the 
association between leg strength and gait speed was non-linear and some 
authors suggested a threshold for muscle strength, so that muscle strength 
below this threshold will lead to a loss of function.41-43 Our patients could all 
have had muscle strength above this threshold, and therefore have shown 
no loss of functional abilities. It is also known from the literature that with 
increasing joints bleeds, the Pettersson score, as a measure of arthropathy or 
joint damage, increases.44 It can therefore be hypothesized that by increasing 
strength, thereby stabilizing muscle force around the joint, bleeding 
frequency decreases, thereby minimizing joint damage, in turn preserving 
joint mobility, which might ultimately result in better functional abilities. 
Future research associating bleeding episodes and muscle strength with 
functional abilities might shed some light on this hypothetical chain of 
events.  

Self-reported Disability was associated with self-reported functional 
abilities: 54% of the total variance in reported Disability could be explained 
using reported functional abilities. This is in sharp contrast with 
performance-based functional abilities: only 8% of Disability can be 
explained by the overall functional tests score. It seems that patients’ 
perceptions about their abilities reflect the way they respond to either 
Functional Limitations or Disability questionnaires. It is known that 
psychological aspects can influence the outcomes of self-reported Functional 
Limitations questionnaires.45 When adjusting for psychological health, this 
variable only significantly contributed to a regression model when 
performance-based instruments where either the dependent or the 
independent variables. This suggests that psychological characteristics are 
already incorporated in self-reported outcomes, whereas they need separate 
attention in performance-based outcomes. Future research is needed to 
address the discrepancy between self-reported and performance-based 
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functional abilities outcomes, thereby focussing on the role of psychosocial 
factors. 

Age is an important variable in the DP in haemophilia, and its effect is 
threefold: besides the natural process of aging, the disease duration is 
similar to age and, in the developed countries, age is associated with 
treatment possibilities. In the current study, adjustments for the effects of 
age on all domains of the DP were made. It is clear that, when adjusting for 
age, all found associations became stronger and the contribution of the DP 
variables decreased. For instance, when adjusting for age (and psychological 
health), joint mobility is no longer significantly associated with Functional 
Limitations. A post hoc analysis of the correlation between age and joint 
mobility showed that with increasing age, overall joint mobility decreased  
(r = -0.82; p<0.001), thereby explaining the elimination of AROM in the 
regression models. Whether this is due to the natural aging process or the 
use of (prophylactic) factor replacement therapy cannot be answered by the 
data collected in this study. Investigations assessing the role of factor 
replacement therapy and subsequent Functional Limitations can address the 
expected benefits of replacement therapy. 

In the current study, recent X-rays and accompanying Pettersson scores 
were only available for a significantly younger subgroup of the study 
population, with a higher percentage of prophylactic treatment. 
Incorporating the Pettersson score in the regression analyses was not 
possible, because of the limited number of data available. A post hoc 
analysis of the correlation between the overall Pettersson score and overall 
joint mobility showed a strong association (r=-0.91; p<0.001), indicating that 
more joint damage is associated with a higher decrease in overall joint 
mobility. This association was also found for the separate joints (r=-0.70 -  
-0.87; p<0.001). More cases are needed to fully address this association, but 
the current finding suggests that X-rays might be replaced by AROM 
measurements when assessing joint damage in adult patients; a validity 
check however is warranted. Nevertheless, to detect early changes in the 
joint, without loss of joint mobility, techniques such as magnetic resonance 
imaging (MRI)46-48 can be more useful.  

A previous investigation into the DP in patients with severe haemophilia 
addressed the role of pain and psychological health.3 In the current study, 
pain was still identified as contributing to Functional Limitations and 
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Disability. The role of psychological health however was restricted to the 
performance-based Functional Limitation measures. This suggests that 
psychological factors are already incorporated in self-reported outcomes. 
The way one feels when completing a questionnaire has its effect on the 
outcomes of that specific questionnaire. The fact that over half of the total 
variance in the consecutive DP domains can be explained by the preceding 
domain is also confirmed in this study. This finding is consistent with 
previous findings in immune mediated polyneuropathies49 and community-
dwelling elderly (60-94 years).42 Additionally, the fact that the explanatory 
value of each domain becomes even more apparent when adjusting for both 
age and psychological health3 was also found in the current investigation. 

 
This study adds to the knowledge of the DP in haemophilia. It is clear 

that the interpretation of the associations between the several domains of the 
DP is rather complex. Clinical experience partially back-up our findings, but 
some additional results might contrast with this experience. Joint mobility 
plays an important role in Functional Limitations in patients with 
haemophilia, whereas muscle strength, although strongly decreased, seems 
to be of lesser importance. Age, which has a threefold nature in haemophilia, 
is important in all aspects of the DP. Joint mobility and haemophilic 
arthropathy, as measured by the Pettersson score, seem to be strongly 
related, thereby challenging the use of X-rays to determine joint damage in 
adult patients. Future research should focus on the role of psychological 
factors to address the discrepancy between self-report and performance-
based outcomes. Additionally, associations between prophylactic treatment 
and Functional Limitations need to be addressed to further objectify the 
advantages of factor replacement therapy. All in all, this complex DP picture 
can be directive in investigating and - at a later stage - implementing 
rehabilitation diagnosis and interventions strategies. 
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Discussion 

Little was known about Functional Limitations in patients with 
haemophilia and with severe haemophilia in particular. Despite the 
introduction of the International Classification of Impairments, Disability 
and Handicaps (ICIDH) in 19801, the Disablement Process (DP) in 19942, and, 
most recently, the International Classification of Functioning, Disability and 
Health (ICF) in 20013, haemophilia research remained mostly focussed on 
the effects of factor replacement therapy on a bodily level (such as bleeding 
frequency and joint damage). Historically, haematological studies are 
generally the most frequently published investigations. Since the 
introduction of factor replacement therapy in the 1960’s, orthopaedic 
surgery, like total joint replacement or arthrodesis, became an option for 
patients with haemophilia to correct severe joint deformity, thereby 
relieving pain and (partially) restoring function. This led to orthopaedists 
entering the field of haemophilia care. However, the outcomes of either 
haematological of orthopaedic studies remained primarily limited to the 
domain of Impairments (i.e. bleeding frequency, joint damage or range of 
motion). Recently, their scope has widened, with more focus being placed on 
the effects of haemophilia for the patient himself. Emphasis is being placed 
on Health-Related Quality of Life (HRQoL)4-14, and more and more 
haemophilia-specific HRQoL instruments are being developed.15-20 However, 
the intermediate between Impairments and Disability, which is “Functional 
Limitations” or “Activities” (Disablement Process, or ICF terminology, 
respectively), receives little to no attention. In haemophilia literature, twelve 
instruments to assess Functional Limitations could be identified, non of 
them specifically designed for use in patients with haemophilia.21 Moreover, 
only one of these instruments was solely aimed at activities, while its 
psychometric properties were not reported. This lack of knowledge about 
Functional Limitations in patients with haemophilia is remarkable, for it is 
suggested that rehabilitation and physiotherapy (both concerned with 
functional abilities) are considered as important and relatively inexpensive 
options to treat patients in developing countries22-25, where the supply of 
clotting factor is inadequate. Since approximately 80% of the patients with 
haemophilia worldwide live in developing countries26, haemophilia care 
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could benefit from research into Functional Limitations and their role within 
the DP.  

The aim of this thesis was to describe the Disablement Process (DP) in 
Dutch adult patients with severe haemophilia, thereby emphasizing the 
domain of Functional Limitations. A measurement tool to specifically assess 
Functional Limitations was developed and validated before the 
investigations into the associations within the Disablement Process were 
undertaken. 

 
 

Results from the studies  
Assessment of Functional Limitations 

From the literature, it was clear that no haemophilia-specific instruments 
to assess Functional Limitations were available.21 Additionally, instruments 
used in patients with rheumatoid arthritis and osteoarthritis - partially 
resembling haemophilia, based on clinical experiences, functional27, 
histochemical and biological aspects28, as well as the effects of intra-articular 
blood on joint cartilage29 - were of limited relevance for use in patients with 
haemophilia. Therefore the Haemophilia Activities List (HAL), a self-
reported haemophilia-specific questionnaire to assess functional abilities 
was developed. In close collaboration with the patients themselves (to 
ensure that the patient’s perspective was represented in the questionnaire), 
the items for the HAL were collected and the convergent validity was 
addressed in a pilot-study. Subsequently, non-informative items were 
removed from the questionnaire and a second investigation into the 
convergent and construct validity, as well as the internal consistency of the 
HAL was undertaken, using both self-reported and performance-based 
Functional Limitations instruments. The final version of the HAL showed 
good internal consistency, as well as convergent and construct validity. The 
HAL, a questionnaire encompassing 42 activity items in 7 domains, can be 
used to gain insight in the self-perceived ability of adult patients with 
haemophilia to perform activities. Additionally, three underlying 
components within the questionnaire were identified that can be used to 
quantify self-reported functional abilities regarding activities involving the 
upper extremities, and basic or complex activities involving the lower 
extremities. 
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Recently, a performance-based instrument to measure activities was 
developed.30 The Functional Independence Score in Haemophilia (FISH) 
incorporates seven activities in three categories (self care, transfers, and 
locomotion); each activity is graded from 1 to 4, 1 meaning unable to 
perform the activity and 4 meaning that the subject is able to perform the 
activity without any difficulty or assistance. The FISH was found to be 
internally consistent (Cronbach’s α=0.83) and correlated well with the 
generic Stanford Health Assessment Questionnaire (HAQ; Pearson’s r= 
-0.90). Correlations with Impairments measures, the Pettersson score31 and 
the clinical score of the World Federation of Hemophilia32, were moderate 
(r=-0.44 and -0.68, respectively). The authors concluded that there is a need 
to document long-term outcome - not only in terms of individual joints, but 
also with respect to overall musculoskeletal function. The clinical score, or 
the Pettersson score seem unable to measure the impact of joint bleeds on 
the individual’s overall musculoskeletal function. Both the FISH and the 
HAL are Functional Limitations instruments that can be used for that 
purpose. This demonstrates that these instruments measure different aspects 
of a disease and its consequences, i.e. Impairments or Functional 
Limitations. These different perspectives all have their own relevance and 
the associations found between the different aspects stress the importance of 
thorough research to address their relations and their meaning within the 
process of disablement. 

 
The role of pain in Functional Limitations 

In our study population, two-thirds of the respondents reported one or 
more painful joints. The ankles, knees, and elbows were the most frequently 
mentioned locations for pain. However, of the patients that experienced 
pain, only 36% reported using analgesics to relieve the pain. Additionally, 
although most of our patients reported one or more painful joints, the 
median pain intensity score was 1.0 out of a possible 10, indicating little 
pain. Associations between pain intensity and Functional Limitations were 
found to be significant: more intense pain was related to lower reported 
functional abilities. After adjusting for the effects of age and prophylactic 
treatment, pain parameters could explain 15% of the total variance of overall 
reported functional abilities. However, pain seems not to be associated with 
joint damage: in a subgroup of significantly younger patients on 
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prophylaxis, no correlation between pain intensity and joint damage (i.e. 
Pettersson score) was found. In this group, the median VAS score for current 
pain was 0.6 cm, indicating little to no pain at all. It is therefore 
recommended to re-assess this association in patients who do indicate 
significant pain. 

Although no publications were found that addressed the association 
between pain and Functional Limitations, parts of our results were 
confirmed by previous research. The number and location of painful joints 
was very similar to those found by Wallny et al.33. The use of analgesics in 
our group of patients with painful joints was generally lower than 
previously reported by Solovieva et al. in Finland34 and Wallny et al. in 
Germany33 (60%, and 76% respectively). At this time, we cannot explain this 
remarkable difference in the use of pain medication. It is known that ethnic 
background plays a role in pain perceptions35-37, but that is no explanation 
for these differences. Concerns about dependence on prescribed analgesics, 
as reported by Elander et al.38, might explain some of the reluctance to use 
analgesics. Moreover, our patients indicated little pain, as is indicated by the 
median pain intensity score of 1.0 out of a possible 10. Although one or more 
joints cause pain, this pain may not be intense enough to justify drug use.  

The association between joint damage and pain in younger patients was 
also found by Aznar et al.39 Wallny et al.40 and Triemstra et al.41 reported a 
significant relation between pain and arthropathy in older patients. It can be 
hypothesized that not age, but treatment possibilities are key-drivers in this 
association: younger patients have had the opportunity to receive 
prophylactic factor replacement therapy from a very early age, thereby 
minimizing the amount of joint damage.42;43 Future research should address 
the effects of the intensity of prophylactic treatment on the association 
between joint damage and pain. 

 
The use of the Disablement Process in patients with severe haemophilia 

From our findings, it is clear that the DP is a useful framework to assess 
associations between several aspects of a person’s health status. The DP was 
useful in identifying Functional Limitations as being an important 
intermediate between Impairments and Disability. It became clear that over 
half of the total variance in the consecutive DP domains can be explained by 
the preceding domain. This finding was consistent with results in immune 
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mediated polyneuropathies44 and community-dwelling elderly.45 A recent 
study by Poonnoose et al.30 in India also found a relatively low correlation 
between Impairments measures (i.e. joint damage) and Disability measures, 
whereas associations between Functional Limitations measures and 
Disability measures were stronger.  

From this thesis it can be concluded that Functional Limitations are 
associated with, but not predicted by, joint mobility, age, pain, and, to a 
lesser extent, psychological health. In turn, Functional Limitations are 
important in subsequent Disability, besides age and psychological health.  

 
 

Methodological considerations 
Study design 

The DP is a theoretical framework that “… [1] describes how chronic and 
acute conditions affect functioning in specific body systems, fundamental physical 
and mental actions, and activities of daily living, and [2] describes the personal and 
environmental factors that speed or slow disablement; namely, predisposing risk 
factors that propel dysfunction, interventions inserted to avoid, retard, or reverse it, 
and exacerbators that hasten it”.2 It is clear that the component of “time” is of 
importance when investigating the DP. In this thesis, three studies assessed 
associations within the DP based on cross-sectional data. This study design 
is unsuitable to address causal associations and therefore the actual process 
of disablement has to be addressed in future research. However, associations 
were found between measures of Impairments, Functional Limitations, and 
Disability and that these associations are affected by Risk and Intra-
individual Factors. Additionally, it is suggested that results from transversal 
studies can be directive for longitudinal studies.46 Future longitudinal 
studies should incorporate the effect of time, in order to extend the 
described model of disablement towards the actual process of disablement. 
Moreover, “threshold-values” should be identified that indicate when 
certain outcome parameters become relevant. 

 
Study population 

All patients described in this thesis were treated at the Van 
Creveldkliniek in the Netherlands. For the collection of possible items for the 
HAL, patients diagnosed with haemophilia were included. The remaining 
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studies only included patients with severe haemophilia. Patients with (a 
history of) an inhibitor were excluded from all analyses, because the 
presence of inhibitors interferes with normal factor replacement therapy and 
has a detrimental effect on outcome. Additionally, no acute pathology (i.e. 
bleedings) had to be present at the time of assessment.  

Using these criteria, the results formulated in this thesis are only 
applicable to severely affected patients with good treatment possibilities in a 
stable situation. It remains an open question how the associations within the 
DP are in patients with mild or moderate haemophilia. Additionally, it is 
likely that the outcomes of DP research will be different when assessing 
patients in developing countries, where the supply of clotting factor is 
inadequate. This is true for approximately 80% of all patients with 
haemophilia.26 Since rehabilitation and physiotherapy are generally 
considered important and inexpensive options to treat patients in 
developing countries22-25, insight into the associations within the DP is most 
relevant from that perspective. Future (longitudinal) studies investigating 
the associations within the DP in developing countries are pivotal for insight 
in Functional Limitations, its determinants and role in Disability. 

Considering treatment, the investigations in this thesis did not fully 
address the effects of factor replacement therapy. It is known that 
(prophylactic) factor replacement has a positive effect on bleeding frequency 
and subsequent joint damage42;43;47;48 and Quality of Life.11;49-51 We found no 
studies addressing the effects of factor replacement on Functional 
Limitations. For this thesis, full factor replacement history was not 
considered. For future research, the results of (prophylactic) treatment 
should also be investigated from a Functional Limitations perspective. Based 
on the positive results on joint damage and HRQoL, it can be hypothesized 
that functional abilities - acting as an intermediate between Impairments and 
Disability - also benefit from factor replacement. 

 
Patient’s perceptions 

Self-reported data are one side of the picture. Is what the patient is 
reporting always true or accurate? It is generally recognised that the patient 
is the best source for data on pain and functioning, but there is also a sense 
that such data can be manipulated by the patient or may not give an 
accurate representation of the patient’s actual status.52 Although many 
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questionnaires are being validated against “hard evidence” (e.g. data from 
medical records), it is clear that self-reported outcomes are, to some extent, 
measures that partly reflect the patient’s perception of internal sensations.53 
This can be said to be a disadvantage of questionnaires, but self-reported 
instruments have been suggested to be objective representations of 
subjective feelings.54 Additionally, emotional status and environmental 
factors that influence a patient’s perception on his functional abilities may 
partially determine the actual functioning of an individual in daily life. 
These factors are incorporated in a Functional Limitations instrument.55-57 
Moreover, questionnaires are mostly readily accessible, easy to score and 
time-efficient for the clinician.57;58 Additionally, self-reported instruments are 
very versatile: questionnaires can comprise many different activities, while 
performance-based tests are restricted to assessing one specific activity. 
However, this one particular activity can be more specific and relevant to an 
individual patient than items from a questionnaire.57 In the development of 
the HAL, only items were used that were mentioned by our patients, 
thereby reducing the risk of incorporating non-applicable items. Moreover, 
when one wants to assess Functional Limitations using performance-based 
instruments, a large battery of tests would be necessary to address only a 
small amount of activities problematic for patients with haemophilia. It may 
be more efficient to assess only a small amount of activities using a 
performance-based instrument (e.g. the activities that propose the most 
problems) and the remaining activities using a questionnaire. One may use 
the McMaster-Toronto Arthritis Patient Preference Disability Questionnaire 
(MACTAR) interview to identify problematic activities in individual 
patients, and subsequently administer performance-based tests that fit the 
activities mentioned. The choice for either a self-reported or a performance-
based instrument depends on the desired information; this should 
determine the instrument of choice, not whether or not the outcomes are 
“subjective” or “objective”. 

It is also said that self-reported instruments measure a different construct 
than performance-based instruments56-58; the former is concerned with the 
patient’s perception, whereas the latter measures actual performance. It is 
suggested that both types of instruments are complementary, and that 
performance-based measures can provide information about the functional 
status that cannot be obtained from self-reported measures.59 We used both 
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self-reported and performance-based instruments to assess Functional 
Limitations in patients with severe haemophilia. When combining both 
outcomes to ‘predict’ Disability however, performance-based outcomes did 
not significantly contribute to the regression model. It can be hypothesized 
that the content of the self-reported instrument (HAL) was very suitable, as 
it was based on activities mentioned by 162 patients, whereas the 
performance-based measures were based on the opinion of only two experts. 
Furthermore, Disability was assessed using a self-reported instrument: 
outcomes on Functional Limitations and Disability within the same 
construct (i.e. measured by self-reported instruments) are associated, 
whereas outcomes from a different construct (i.e. performance-based vs. self-
reported) are not. Performance-based Disability outcomes, such as an 
accelerometer60, combined with a diary, might shed some light on this 
hypothesized construct association.  

 
Terminology 

Throughout this thesis (with exception of chapter 2), the terminology of 
the DP was used. Recently, emphasis has been put on using the ICF to assess 
the impact of disease on the individual.61 The ICF has addressed many of the 
criticisms on the ICIDH classification and the Nagi scheme61 and has been 
developed in a worldwide comprehensive consensus process; it is likely to 
become the generally accepted framework to describe functioning in 
rehabilitation.61-63 There are many parallels between the DP and the ICF. 
Recently, Jette and Keysor also compared these two major models (Table 1). 
The authors stated that “…disablement models provide a conceptual map of causal 
pathways from a disease to the ensuing health-related consequences”.64 Such 
frameworks can be useful in investigating the potential of different 
interventions on various disablement outcomes.65 However, when using the 
ICF in a clinical context, the main challenge is the length of the classification 
which has over 1400 different categories.66  

Recently, it has been suggested that the ICF has to be tailored in order to 
suit specific uses, such as assessment, matching interventions to specific 
health states, rehabilitation, and outcome evaluation.62 Thus, condition-
specific core sets should be defined as a selection of ICF domains that 
include the minimum number of domains possible to be practical, but as 
many as required to be sufficiently comprehensive to cover the spectrum 
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Table 1: International Classification of Functioning, Disability and Health (ICF) and 
Disablement Model frameworks (taken from Jette and Keysor, 200364) 

 

 
Anatomical 
Body Parts 

Physiological 
Functions of 

the Body 

Task 
Performance 

Involvement 
in Life Roles 

Pathology Impairment Functional 
Limitations Disability 

Disablement 
Model Disease, injury, 

congenital 
condition 
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structural 

abnormalities in 
specific body 

systems 

Restrictions in 
basic physical and 

mental actions 

The expression of 
a physical or 

mental limitation 
in a social context 

Body Functions and Structures Activities and Participation 

ICF 
Physiological functions of body systems 

and anatomical parts of body 

Activity: Execution of a task or action 
Participation: Involvement in a life 

situation 

 
of limitations in functioning and health encountered in a specific condition. 
Subsequently, several ICF core sets have been developed, including core sets 
for patients with musculoskeletal conditions67;68, rheumatoid arthritis69, and 
osteoarthritis.70 An ICF core set for haemophilia should also be developed. 
Steps that are to be taken include a “Delphi procedure” (representing the 
expert view), a systematic review on outcomes, preferably used in 
randomized clinical trials, and an empirical data collection, using the ICF 
checklist representing the perspective of patients.63 Based on the results of 
these three steps, a starting point for a decision-making and consensus 
process can be created. Once an ICF core set for haemophilia is developed 
and complemented with measurement instruments for each domain, an 
internationally agreed upon minimum data set is available for the reporting 
of functioning and health in clinical studies and clinical encounters.66  

This proposed chain of events is not entirely new. In 2000, De Kleijn et 
al.71 proposed a new World Federation of Hemophilia (WFH) standard for 
assessing health status in patients with haemophilia. The current standard, 
the “Evaluation of the non-bleeding joint”, presented in 1982 and referred to 
as the WFH-172, is to be changed according to the abovementioned ICF 
standards into the WFH-2. In this standard, measurements for all ICF (or 
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DP) domains are to be incorporated, in order to fully assess - and monitor - 
the health status of patients with haemophilia. 

 
 

Questions and answers 
The specific questions concerning Functional Limitations in Dutch adult 

patients with severe haemophilia, as formulated in the Introduction, can be 
answered as follows: 
1. How can Functional Limitations in severe haemophilia be investigated? 

After developing the Haemophilia Activities List in close collaboration 
with patients with haemophilia, the final version of the HAL proved to 
be internally consistent and showed good convergent as well as 
construct validity. Moreover, patients with haemophilia preferred the 
HAL to reflect their actual problems concerning Functional Limitations. 

2. Can the Disablement Process, as a research model, yield clinically relevant 
results? 
The use of the DP as a research framework yielded promising results in 
a pilot study and these results remained significant in a larger study 
population. Additionally, clinically relevant information regarding the 
contribution of pain, psychological characteristics, and joint mobility to 
Functional Limitations was found. 

3. What variables are associated with Functional Limitations? 
Functional Limitations, as assessed using both self-reported and 
performance-based instruments, are associated with pain and joint 
mobility. Age is an important factor in all domains of the DP, and with 
increasing age, Functional Limitations increased as well. However, the 
role of treatment possibilities, associated with the ongoing 
intensification of treatment over the last decades, needs to be further 
assessed. 

4. What is the role of Functional Limitations within the whole process of 
disablement? 
Functional Limitations were found to be an important intermediate 
between Impairments and Disability. After adjusting for the effects of 
age, Functional Limitations still ‘predicted’ a significant part of reported 
Disability, whereas the effects of Impairments measures was reduced to 
nil. 
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Implications for clinical care and future research 
Because this is the first time that Functional Limitations were formally 

studied in haemophilia, additional studies have to confirm the findings 
presented in this thesis. Although strong evidence is available of the 
importance of Functional Limitations as an intermediate between 
Impairments and Disability, other researchers have to confirm our findings 
before clinical care is to be changed. It is clear however that self-reported 
functional abilities contribute significantly to experienced disability. With 
the HAL, the clinician now holds a valid and internally consistent tool to 
assess perceptions of patients with haemophilia regarding their functional 
abilities. To improve the interpretability of the data gathered with the HAL, 
normative values for the HAL have to be obtained to be able to compare 
patients with haemophilia with their unaffected peers or other disease 
populations with regard to functional abilities. Moreover, the reliability and 
responsiveness of this self-reported instrument need to be established. A 
difference between self-reported and performance-based outcomes on 
functional limitations and their role in disability was evident and it is 
suggested to include both types of instruments when assessing functional 
limitations in patients with haemophilia. Selection of the performance-based 
tests could be based results from the HAL (activities that are most frequently 
addressed as being problematic), or - in the individual patient - the 
MACTAR, but consulting patients on the choice for a certain test can also be 
very valuable. 

Active range of motion and, to a lesser extent, pain played a significant 
role in functional limitations. Loss of joint mobility and a higher degree of 
pain were associated with more functional limitations. Interventions to 
preserve or improve joint mobility should be undertaken to maintain a 
minimum level of functional abilities. Moreover, assessment and the 
subsequent control (if necessary) of pain might not only improve a patient’s 
functional abilities, but also his participation in society. In contrast, muscle 
strength seemed to be of little importance in functional abilities. It is 
suggested that the relationship between strength and functional abilities is 
non-linear and that a threshold for muscle strength exists below which 
certain activities can no longer be performed.45;73 Training muscle strength 
above this threshold might therefore not have the desired result of 
improving functional abilities. 
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Concerning the assessment of joint damage, joint mobility may be more 
important than X-ray based scores, such as the Pettersson score. In a 
subgroup of the study population, a strong and significant association 
between Pettersson score and the active range of motion was found. Because 
the process of measuring AROM is less costly and time-consuming, it might 
be suggested to measure joint mobility rather than joint damage when 
assessing the role of Impairments in Functional Limitations. Future research 
to fully understand this association is necessary before decisions are made 
on abandoning or continuing X-rays and Pettersson scores as measures for 
joint damage. 

 
 

Concluding remarks 
This study was aimed at investigating the DP in adult patients with 

severe haemophilia, with the emphasis on the domain of Functional 
Limitations. Firstly, the Haemophilia Activities List was developed to assess 
self-perceived functional abilities of patients with haemophilia. Both the 
convergent and construct validity of the HAL were addressed in this thesis. 
Although the HAL proved to be valid and presented a very high internal 
consistency, the test-retest reliability and the responsiveness of the 
questionnaire need to be addressed before the HAL can be used as an 
evaluative instrument to assess the effect several interventions, such as joint 
replacement surgery or rehabilitation programs. The benefits of factor 
replacement therapy can subsequently be addressed. Not only will we then 
be able to confirm the hypothesized benefits of prophylactic treatment in a 
transversal study, but long-term follow-up studies will give even more 
insight in the effect of factor replacement therapy on functional limitations. 
To allow for global comparability of such research data, a universal 
minimum data set should be constructed and subsequently adopted by the 
WFH. The development of an ICF core set for haemophilia is instrumental. 
By complementing this core set with appropriate measurement tools, both 
self-reported and performance-based, haemophilia caregivers worldwide 
will speak “the same language”, enhancing comparability of interventions 
and scientific research. Needless to say, this core set has to cover all ICF 
domains, including the Activities domain. This is the part that is primarily 
covered by rehabilitation medicine and physiotherapy, which are considered 
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important (and perhaps only readily accessible) treatment modalities for 
80% of all patients with haemophilia worldwide. Ultimately, insight in the 
process of disablement, published in a universal language will not only be 
beneficial to the patients who have proper access to clotting factor, but also 
to the majority of patients who do not have that privilege. 
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Summary 

Summary 

This thesis aims to describe the Disablement Process (DP) in Dutch adult 
patients with severe haemophilia, with specific focus on the domain of 
“Functional Limitations”. Four main questions underlie this thesis: 
• How can Functional Limitations in severe haemophilia be investigated? 
• Can the Disablement Process, as a research model, yield clinically 

relevant results? 
• What variables are associated with Functional Limitations? 
• What is the role of Functional Limitations within the whole process of 

disablement? 
 
Two main topics are presented: [1] the development of a haemophilia 

specific self-assessment questionnaire to address the patient’s perception on 
functional abilities and [2] several investigations within the framework of 
the DP.  

 
A recent study of haemophilia literature showed a lack of instruments to 

assess Functional Limitations in patients with haemophilia. Therefore, in 
chapter 2, the literature on rheumatoid arthritis (RA) and osteoarthritis 
(OA), two types of arthritis partially resembling haemophilia, is searched to 
identify instruments to that can be useful to assess the four domains of the 
Disablement Process, thereby focussing on the domain of Functional 
Limitations. The literature was searched using the Medline database and 
thirteen relevant review articles were retrieved. These 13 articles described a 
total of 182 instruments. Of these 182 instruments, 40 were possibly relevant 
to be used in haemophilia. Based on the International Classification of 
Functioning, Disability and Health (ICF) by the World Health Organization, 
these 40 remaining instruments were classified into measuring either Body 
Structures (3 instruments), Body Functions (13 instruments), Activities (19 
instruments) or Participation (3 instruments). The nineteen instruments that 
measured within the ICF-component “Activities” can be used as Functional 
Limitations outcomes, because the ICF-component and the DP-domain are 
similar, as is illustrated in the Introduction of this thesis. These nineteen 
instruments are either performance-based (5 instruments) or self-reported 
(14 instruments). Psychometric properties (internal consistency, reliability, 
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validity, and responsiveness) were reported for most instruments, but for 
only four instruments all psychometric properties were addressed in the 
literature. It is obvious that the instruments used in RA and OA have a 
limited use in haemophilia, and therefore a new, haemophilia-specific 
instrument to assess Functional Limitations is needed. 

 
In chapter 3 a haemophilia-specific, self-reported instrument is 

developed to assess functional abilities from a patient’s perspective. To 
collect possible items for this questionnaire, the Haemophilia Activities List 
(HAL), 162 patients with haemophilia (mean age 40.8 ± 13.5 years; range 18-
76) were interviewed using the McMaster-Toronto Arthritis Patient 
Preference Disability Questionnaire (MACTAR). During this semi-structured 
interview, the 162 patients mentioned a total of 622 activities that were 
problematic to them. The 622 activities were subsequently categorized 
according to the classification of the ICF, which resulted in 66 categories. 
After removal of non-activity problems (such as “starting pain”), 53 
categories remained. These 53 items formed the basis for the first version of 
the HAL and were assigned to eight domains. Two focus groups (one 
national group of patients and one international group of physiotherapists 
associated with the World Federation of Hemophilia) were consulted and 
they commented on the first version regarding content, clarity, and style. 
Based on their comments, several adaptations were made: some items were 
removed, others split or added. The HAL then encompassed 57 items in 8 
domains: “Lying down / sitting / kneeling / standing”, “Functions of the 
legs”, “Functions of the arms”, “Use of transportation”, “Self Care”, 
“Household tasks”, “Leisure activities and sports”, and “Other”. This final 
version of the HAL was subsequently used in a small pilot study to address 
its validity and internal consistency. Fifty patients (43 severe, 2 moderate, 
and 5 mild haemophilia; 45 ± 14 years, range 18-70) completed the HAL and 
two additional questionnaires, the Dutch Arthritis Impact Measurement 
Scales 2 (Dutch-AIMS2) and the Impact on Participation and Autonomy 
(IPA) questionnaire. The HAL showed good convergent validity (Pearson 
correlation r=0.80-0.91; p<0.01), and the internal consistency was good for six 
of the eight domains (Cronbach’s α=0.83-0.95). Patients considered the 
content of the HAL to be more relevant to their situation than the content of 
the other questionnaires (p<0.01). An explorative factor analysis identified 
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three underlying factors within the HAL that addressed activities involving 
the upper extremities, the lower extremities, and key activities/major 
problem activities. It seemed that the HAL was a useful tool assess 
Functional Limitations in patients with haemophilia.  

 
The use of the DP as a research model in haemophilia was not yet 

addressed in the literature. Therefore, a pilot study to assess whether the DP 
can yield interesting results, is presented in chapter 4. Data collected from 43 
patients with severe haemophilia (45 ± 14 years; range 18-68) were used to 
address associations between the several domains of the DP. Measurements 
within each domain of the DP were incorporated: pain (using the Symptom-
component of the Dutch-AIMS2) and haemophilic arthropathy (using the 
Pettersson score based on recent X-rays) depicted the “Impairments” 
domain, the HAL was used to quantify the domain of “Functional 
Limitations”, and the IPA questionnaire was the “Disability” outcome. As a 
“Risk Factor”, age was used, and psychological health (using the Affect-
component of the Dutch-AIMS2) was entered as an “Intra-individual 
Factor”. Based on the results of linear regression analyses, arthropathy could 
be used to explain 48% of the variance in Functional Limitations and nearly 
25% of the variance in Disability. Functional Limitations explained 54% of 
the variance in Disability. Patients identified pain as an important aspect of 
health, which addressed 22% and 13% of the variance in Functional 
Limitations and Disability, respectively. Age was correlated with 
arthropathy (r=0.85; p<0.001), whereas psychological health correlated to 
pain (r=0.67; p<0.001). Both variables were also correlated with Functional 
Limitations and Disability. Analyses adjusting for the effects of age and 
psychological health were subsequently performed resulting in more insight 
in the associations within the DP. It became clear that the domains of the DP 
were related and that more insight in the underlying associations could 
present possible new diagnostic options, and subsequently other treatment 
modalities. Therefore, we concluded that the use of the DP as a research 
framework in haemophilia seemed justified. 

 
Now that the DP proved to be useful in haemophilia research, the 

Haemophilia Activities List needs finalization and definitive validation 
before using the questionnaire in a larger group of patients to fully address 
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the DP in haemophilia. In chapter 5, the HAL is finalized and the internal 
consistency, convergent validity and construct validity of the final version of 
the questionnaire are addressed. A group of 127 patients with severe 
haemophilia (42 ± 13 years; range 18-72) completed three questionnaires 
(HAL, Dutch-AIMS2, and IPA), as well as four performance tests considered 
important by experts in the field of haemophilia (button test, 50 meter 
walking test, Timed-Up-and-Go test, and Figure-8 walking test). Firstly, non-
informative items needed to be removed from the questionnaire. Twenty-
nine items were identified as showing a floor effect; i.e. over 50% of the 
respondents reported having no problem at all in performing that specific 
activity. The original MACTAR data that were used to create the items for 
the HAL (described in chapter 2) were consulted, and two experts in the 
field of haemophilia care also addressed the question whether or not 
removal of any items would mean losing clinically relevant information. 
They reached consensus on the removal of 15 items and the analysis of the 
HAL data was subsequently limited to the 42 remaining activities. An 
explorative factor analysis revealed the existence of three components within 
the questionnaire (Upper Extremity Activities, Basic Lower Extremity 
Activities, and Complex Lower Extremity Activities). The internal 
consistency of these components was high (Cronbach’s α=0.93-0.95), as was 
the internal consistency for the seven domains of the HAL (Cronbach’s 
α=0.61-0.96). The convergent validity of the HAL, when compared to the 
other two questionnaires, was good (r=0.47-0.84). The construct validity of 
the HAL, when compared to the four performance tests, was generally lower 
(r=0.23-0.77). Based on these results, it is concluded that the definitive 
version of the HAL has good internal consistency and convergent validity. It 
can be used to allow the clinician insight into a patient’s self-perceived 
ability to perform activities of daily life. However, it is likely that self-
reported instruments (questionnaires) and performance-based tests tap into 
different concepts of functional health status and it is therefore 
recommended that both types of instruments are used when clinicians assess 
a patient’s functional abilities.  

 
From the pilot study in which the use of the DP is addressed, it became 

clear that pain played a role of importance. In chapter 6, the association 
between pain an Functional Limitations is assessed. Seventy-eight patients 
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with severe haemophilia (mean age 42 ± 13 years; range 18-70) completed a 
pain questionnaire (the McGill Pain Questionnaire - Dutch Language 
Version (MPQ-DLV)) as well as a questionnaire on functional abilities (the 
HAL). Two-thirds of the respondents reported one or more painful joints, 
but the overall pain intensity was low (median VASnow = 1.0 cm). The ankle 
was mentioned most frequently as a location of pain (n=43), followed by the 
knee (n=34) and the elbow (n=32). Of the patients indicating one or more 
painful joints, only 36% reported using any type of analgesics. Pain 
descriptions were most frequently of an evaluative nature, which suggest 
that the patients accept their pain, or that they have found a way to cope 
with it. The affective properties of pain, indicating the way patients respond 
to pain in an emotional way, are rarely scored, further substantiating the 
acceptance of pain. After adjusting for age and whether or not patients 
received prophylactic factor replacement, pain outcomes explained 3%-22% 
of the variance in self-perceived functional abilities. Data on radiological 
joint damage (expressed by the Pettersson scores) were retrieved for a 
subgroup of 28 younger patients on prophylaxis. In this subgroup, no 
significant correlations with pain parameters were found. Pain plays a small, 
however significant role in Functional Limitations, and was present in two-
thirds of the study population. In the identified subgroup, arthropathy, as 
measured by the Pettersson score, seemed to have no role in pain 
experience. When reasons for refraining from analgesics are known, 
promoting analgesics use in patients with severe pain might decrease the 
impact of pain on Functional Limitations. 

 
The final investigation into existing relations within the DP is presented 

in chapter 7. From previous studies, the role of age, pain, and psychological 
health were known, and in this study these roles were re-assessed in a larger 
group of patients with a more thorough set of measurement tools. One 
hundred and twenty-four patients with severe haemophilia (mean age 42 ± 
14 years; range 18-72) participated. Four questionnaires were administered 
to measure pain (MPQ-DLV and the Symptom-component of the Dutch-
AIMS2), psychological health (the Affect-component of the Dutch-AIMS2), 
functional abilities (HAL) and disability (IPA). Four performance-based 
functional tests (button test, 50 meter walking test, Timed-Up-and-Go test, 
and Figure-8 walking test) were also administered. Moreover, the active 
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range of motion (AROM) and the maximum voluntary isometric muscle 
strength of the elbows, knees, and ankles were measured. Pettersson scores, 
as a measure of haemophilic arthropathy, were retrieved for a subgroup of 
39 patients; these patients were significantly younger while the majority 
received prophylaxis. Irrespective of age, overall joint mobility was 
identified as an important ‘predictor’ of self-reported and performance-
based Functional Limitations. Muscle strength had no significantly 
contribution. A remarkable difference was found in associations between 
self-reported or performance-based Functional Limitations measures and 
Disability: while self-reported functional abilities explained over half of the 
total variance in reported Disability, performance-based Functional 
Limitations accounted for only 8% of the total variance in reported 
Disability. In the subgroup of younger patients on prophylaxis (n=39), pain 
and arthropathy were not associated, but arthropathy correlated highly with 
joint mobility (r=-0.91; p<0.001). After adjusting for age and psychological 
health, pain remained a significant ‘predictor’ of Functional Limitations. 
Self-reported functional abilities significantly contributed in explaining 
Disability, whereas performance-based Functional Limitations did not 
contribute significantly in explaining Disability. This study adds to the 
knowledge of the DP in haemophilia, and supports the findings from the 
pilot study presented in chapter 4. 

Therefore, it seems justified to further use the DP as a concept of research 
in patients with haemophilia, while using the ICF to classify the data 
derived from such research. It will broaden the scope of knowledge 
regarding the functional capacity and capability of this patient group.  
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Samenvatting 

Hemofilie is een relatief weinig voorkomende erfelijke ziekte die 
gekenmerkt wordt door het ontbreken van stollingsfactor VIII (hemofilie A) 
of IX (hemofilie B). Patiënten met ernstige hemofilie (<1% stollingsactiviteit) 
ervaren “spontane” bloedingen in met name spieren en gewrichten. 
Herhaalde gewrichtsbloedingen (vooral in de ellebogen, knieën en enkels) 
resulteren uiteindelijk in ernstige gewrichtsschade, met als gevolg pijn, 
functionele beperkingen en verstoringen in maatschappelijke participatie. 
De behandeling van patiënten met hemofilie is primair gericht op het 
toedienen van de ontbrekende stollingsfactor. Het is dan ook niet 
verwonderlijk dat veel onderzoek gericht is op het in kaart brengen van de 
effecten van de toediening van stollingsfactoren. Echter, voor circa 80% van 
alle patiënten met hemofilie op de wereld is profylactische (of on-demand; 
in het geval van een bloeding) toediening van stollingsfactor om financiële 
redenen niet haalbaar. Daarnaast beperken de effectiviteitsstudies zich 
vooral tot uitkomstmaten als bloedingfrequentie en gewrichtsschade, terwijl 
uitkomsten die relevant zijn voor de patiënt zelf (kan hij bijvoorbeeld de trap 
nog op?) onbelicht blijven. Er zijn diverse modellen beschikbaar om de 
gevolgen van een ziekte op diverse vlakken van de gezondheidstoestand in 
kaart te brengen. Eén van deze modellen is het “Disablement Process” (DP). 
Dit model kent vier domeinen die onderling gerelateerd zijn: “Pathology” 
(de ziekte)  “Impairments” (stoornissen in lichaamsfuncties en -structuren) 

 “Functional Limitations” (beperkingen in activiteiten)  “Disability” 
(beperkingen in maatschappelijke participatie). Inzicht in de relaties binnen 
het DP is zeer relevant vanuit het oogpunt van de gevolgengeneeskunde: 
welk effect heeft hemofilie op maatschappelijke participatie, wat zijn de 
tussenliggende processen die uiteindelijk leiden tot een verstoring van die 
participatie en hoe kan daar op worden ingegrepen? Deze inzichten zijn niet 
alleen van belang voor de behandeling van patiënten met hemofilie in de 
ontwikkelde landen, maar vooral de patiënten in ontwikkelingslanden, waar 
fysiotherapie en revalidatie de belangrijkste behandelmethoden zijn, zullen 
profiteren van de resultaten van DP onderzoek. 

 
Het doel van dit proefschrift is om het DP bij volwassen, Nederlandse 

patiënten met ernstige hemofilie te beschrijven, waarbij de nadruk ligt op 
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het domein van de Functionele Beperkingen. Vier vragen liggen aan dit 
proefschrift ten grondslag: 
• Hoe kunnen Functionele Beperkingen bij ernstige hemofilie onderzocht 

worden? 
• Kan het gebruik van het Disablement Process als onderzoeksmodel 

klinisch relevante resultaten opleveren? 
• Welke variabelen zijn geassocieerd met Functionele Beperkingen? 
• Welke rol spelen Functionele Beperkingen binnen het gehele 

Disablement Process? 
 
In dit proefschrift worden twee hoofdonderwerpen gepresenteerd: [1] de 

ontwikkeling van een hemofiliespecifieke vragenlijst om patiëntpercepties 
over functionele mogelijkheden in kaart te brengen en [2] verschillende 
studies binnen het model van het DP. 

 
Een recent onderzoek van de hemofilieliteratuur toonde aan dat er een 

gebrek was aan meetinstrumenten die Functionele Beperkingen bij patiënten 
met hemofilie in kaart konden brengen. In hoofdstuk 2 wordt daarom een 
literatuurstudie uitgevoerd om instrumenten te identificeren die gebruikt 
zijn om bij reumatoïde artritis (RA) en osteoartritis (OA), twee typen artritis 
die gelijkenis vertonen met hemofilie, de vier domeinen van het DP te 
kwantificeren; de nadruk ligt hierbij op het domein van de Functionele 
Beperkingen. Met behulp van de Medline database werden 13 relevante 
review artikelen gevonden. Deze 13 artikelen beschreven in totaal 182 
instrumenten, waarvan er 40 mogelijk toepasbaar waren bij patiënten met 
hemofilie. Op basis van de Classification of Functioning Disability and 
Health (ICF) van de World Health Organization werd van deze 40 
instrumenten bepaald binnen welke component zij maten: 
Lichaamsstructuren (3 instrumenten), Lichaamsfuncties (13 instrumenten), 
Activiteiten (19 instrumenten) of Participatie (3 instrumenten). De 19 
instrumenten die binnen de ICF component van Activiteiten geclassificeerd 
werden, konden dienen als uitkomstmaat voor Functionele Beperkingen; in 
de Introductie van dit proefschrift wordt getoond dat dit DP domein 
gelijkenis vertoont met het ICF component. Vijf van de negentien 
instrumenten waren “performance-based” (de patiënt voert een activiteit uit 
en de uitvoering wordt beoordeeld), de resterende 14 waren “self-reported” 
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(de patiënt antwoordt vanuit zijn eigen perspectief en wordt niet beoordeeld 
op de daadwerkelijk uitvoering). Van de meeste instrumenten waren enkele 
psychometrische eigenschappen (interne consistentie, betrouwbaarheid, 
validiteit en responsiviteit) gerapporteerd in de literatuur; van slechts vier 
instrumenten waren alle psychometrische eigenschappen bekend. Deze 
literatuurstudie laat zien dat de instrumenten die gebruikt zijn bij patiënten 
met RA of OA slechts beperkt toepasbaar zijn bij patiënten met hemofilie. 
Daarom dient een hemofiliespecifiek instrument ontwikkeld te worden dat 
Functionele Beperkingen in kaart kan brengen. 

 
In hoofdstuk 3 wordt een hemofiliespecifiek, “self-reported” instrument 

ontwikkeld om Functionele Beperkingen vanuit het perspectief van de 
patiënt in kaart te kunnen brengen. Om items voor deze vragenlijst te 
verzamelen, werd bij 162 patiënten (gemiddelde leeftijd 40.8 ± SD 13.5 jaar; 
range 18-76) met hemofilie de McMaster-Toronto Arthritis Patient 
Preference Disability (MACTAR) vragenlijst afgenomen. Tijdens dit semi-
gestructureerde interview noemden de patiënten 662 activiteiten waar zij als 
gevolg van hun hemofilie problemen mee ondervonden. Deze 662 
activiteiten werden geclassificeerd volgens de ICF, wat vervolgens leidde tot 
66 categorieën. Categorieën die geen activiteiten beschreven (zoals het 
hebben van startklachten) werden verwijderd, waardoor uiteindelijk 53 
categorieën overbleven. Deze vormden de basis voor de items van Hemofilie 
Activiteiten Lijst (HAL) en werden onderverdeeld in 8 domeinen. De eerste 
versie van de HAL werd vervolgens voorgelegd aan twee focusgroepen: één 
groep met Nederlandse patiënten met hemofilie en één internationale groep 
met fysiotherapeuten die verbonden waren aan de World Federation of 
Hemophilia (WFH). Op basis van hun commentaren op de inhoud, 
duidelijkheid en stijl, werden enkele aanpassingen aan de HAL gedaan; 
enkele items verdwenen, werden opgesplitst of werden toegevoegd. Hierna 
bestond de HAL uit 57 items, verdeeld over 8 domeinen: “Liggen / Zitten / 
Knielen / Staan”, “Beenfuncties”, “Armfuncties”, “Gebruik van vervoers-

middelen”, Zelfverzorging”, “Huishoudelijke activiteiten”, “Vrije tijd en 
sport” en “Overig”. Van deze versie werden in een pilot onderzoek de 
interne consistentie en de validiteit bepaald. Vijftig patiënten (43 met 
ernstige hemofilie, 2 matig/ernstig en 5 mild; 45 ± 14 jaar, range 18-70) 
vulden de HAL en twee andere vragenlijsten in: de Dutch Arthritis Impact 
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Measurement Scales 2 (Dutch-AIMS2) en de Impact op Participatie en 
Autonomie (IPA) vragenlijst. De convergent validiteit van de HAL was goed 
(Pearson correlatie r=0.80-0.91; p<0.01), evenals de interne consistentie van 
zes van de acht domeinen (Cronbach’s α=0.83-0.95). Volgens de patiënten 
sloot de inhoud van de HAL, in vergelijking met de andere twee lijsten, het 
best bij hun situatie aan (p<0.01). Een exploratieve factoranalyse wees drie 
onderliggende factoren binnen de vragenlijst aan, die betrekking hadden tot 
de bovenste extremiteiten, de onderste extremiteiten en zogenaamde 
sleutelactiviteiten (activiteiten waarmee patiënten met hemofilie de meeste 
problemen hebben). De HAL leek een bruikbaar instrument om Functionele 
Beperkingen bij patiënten met hemofilie in kaart te brengen. 

 
Het DP werd tot op heden niet gebruikt als onderzoeksmodel bij 

hemofilie. In hoofdstuk 4 wordt daarom een pilot studie gepresenteerd 
waarin onderzocht wordt of het gebruik van het DP interessante resultaten 
kan opleveren. Om associaties tussen de verschillende domeinen van het DP 
te beproeven, werden gegevens gebruikt die bij 43 patiënten met ernstige 
hemofilie (45 ± 14 jaar; range 18-68) zijn verzameld. Voor elk domein van het 
DP werden meetinstrumenten ingezet: pijn (volgens de Symptom schaal van 
de Dutch-AIMS2) en hemofilie artropathie (op basis van de Pettersson score 
op recente röntgenfoto’s) dienden als “Impairments” uitkomsten, de HAL 
kwantificeerde het “Functional Limitations” domein en de IPA vragenlijst 
werd gebruikt om “Disability” in kaart te brengen. Leeftijd diende als “Risk 
Factor” en psychologische gezondheidstoestand (volgens de Affect schaal 
van de Dutch-AIMS2) werd gebruikt als een “Intra-individual Factor”. Op 
basis van lineaire regressie analyses bleek dat artropathie 48% van de 
variantie in “Functional Limitations” verklaarde en bijna 25% van de 
variantie in “Disability”. “Functional Limitations” verklaarde meer dan de 
helft (54%) van de variantie in “Disability”. Patiënten gaven aan dat pijn een 
belangrijk aspect van hun gezondheid was; pijn verklaarde 22% en 13% van 
de totale variantie in respectievelijk "Functional Limitations” en “Disability”. 
Leeftijd correleerde met artropathie (r=0.85; p<0.001), terwijl de 
psychologische gezondheidstoestand geassocieerd was met pijn (r=0.67; 
p<0.001). Beide variabelen waren tevens gerelateerd aan “Functional 
Limitations” en “Disability”. Om meer inzicht te krijgen in het DP werd 
daarom in vervolganalyses gecorrigeerd voor leeftijd en psychologische 
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gezondheidstoestand. Dit onderzoek toonde aan dat de domeinen van het 
DP onderling gerelateerd waren. Meer inzicht in deze associaties kan 
gevolgen hebben voor nieuwe diagnostische mogelijke en vervolgens andere 
behandelingsmethoden. Daarom lijkt het gebruik van het DP als 
onderzoeksmodel binnen de hemofilie verantwoord. 

 
Nu blijkt dat het DP bruikbaar is binnen het hemofilieonderzoek, dient 

de HAL afgerond te worden om vervolgens de validiteit van de vragenlijst 
in een grote groep patiënten te kunnen bepalen. In hoofdstuk 5 wordt de 
HAL afgerond en worden de interne consistentie, alsmede de convergente 
en construct validiteit van de definitieve versie van de vragenlijst 
onderzocht. Een groep van 127 patiënten met ernstige hemofilie (42 ± 13 jaar; 
range 18-72) vulde drie vragenlijsten (HAL, Dutch-AIMS2 en IPA) in. 
Tevens voerden zij 4 “performance-based” functionele testen uit waarvan 
experts in het veld van de hemofilie ze van belang achtten (button test, 50 
meter looptest, Timed-Up-and-Go test, and Figure-8 looptest). Eerst werden 
niet-informatieve items uit de HAL verwijderd. Negenentwintig items 
vertoonden een vloereffect, wat wil zeggen dat meer dan 50% van de 
respondenten aangaf geen problemen te ondervinden bij het uitvoeren van 
die specifieke activiteiten. Om er zeker van te zijn dat geen klinisch relevante 
informatie verloren zou gaan wanneer een item werd verwijderd, werden de 
oorspronkelijke MACTAR gegevens, waarop de items gebaseerd waren 
(beschreven in hoofdstuk 2), geraadpleegd. Daarnaast werd twee experts op 
het gebied van hemofiliezorg gevraagd de niet-informatieve items te 
beoordelen op hun klinische relevantie. Zij bereikten consensus over het 
verwijderen van 15 items. Alle verdere analyses van de HAL beperkten zich 
dientengevolge tot de 42 overgebleven activiteiten. Een exploratieve 
factoranalyse identificeerde drie componenten in de HAL (activiteiten met 
de bovenste extremiteiten, basis activiteiten met de onderste extremiteiten 
en “moeilijke” activiteiten met de onderste extremiteiten). De interne 
consistentie van deze drie componenten was hoog (Cronbach’s α=0.93-0.95), 
evenals de interne consistentie van de zeven domeinen (Cronbach’s α=0.61-
0.96). De convergente validiteit van de HAL op basis van de andere twee 
vragenlijsten was goed (r=0.47-0.84). De construct validiteit op basis van de 
vier “performance-based” functionele testen was over het algemeen lager 
(r=0.23-0.77). Op basis van deze resultaten kunnen we concluderen dat de 
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HAL een goede interne consistentie en convergente validiteit heeft. De 
vragenlijst kan de clinicus inzicht verschaffen in de percepties die patiënten 
met hemofilie hebben over hoe zij activiteiten uit het dagelijks leven kunnen 
uitvoeren. Echter, het lijkt waarschijnlijk dat “self-reported” instrumenten 
(vragenlijsten) en “perfomance-based” instrumenten (functionele testen) 
verschillende constructen binnen de functionele gezondheidstoestand 
meten. Het is daarom aan te raden beide typen instrumenten te gebruiken 
om de functionele mogelijkheden van een patiënt te onderzoeken. 

 
Op basis van de pilot studie (hoofdstuk 4) leek pijn een belangrijke rol 

binnen het DP te spelen. Daarom wordt in hoofdstuk 6 de relatie tussen pijn 
en Functionele Beperkingen onderzocht. Achtenzeventig patiënten met 
ernstige hemofilie (42 ± 13 jaar; range 18-70) vulden een pijnvragenlijst (de 
McGill Pain Questionnaire - Dutch Language Version (MPQ-DLV)) en een 
vragenlijst over Functionele Beperkingen (de HAL) in. Tweederde van de 
respondenten gaf aan minimaal één pijnlijk gewricht te hebben; de enkel 
werd het meest genoemd (n=43), gevolgd door de knie (n=34) en de elleboog 
(n=32). Echter, de pijn intensiteit was laag (mediaan VASnow = 1.0 cm) Van 
deze patiënten gebruikte slecht 30% pijnstillers. Genoemde pijn-
beschrijvingen waren over het algemeen van evaluatieve aard, wat er op 
wees dat de patiënten hun pijn accepteerden of een manier hadden 
gevonden om er mee om te gaan. De affectieve eigenschappen van pijn, die 
een indicatie zijn van de manier waarop pijn een emotionele respons bij een 
patiënt losmaakt, werden nauwelijks gescoord. Dit onderbouwde de 
voornoemde “acceptatie”-hypothese. Na correctie voor leeftijd en het al dan 
niet ontvangen van profylaxe, bleken pijnuitkomsten 3%-22% van de totale 
variantie in gerapporteerde Functionele Beperkingen te verklaren. Gegevens 
over gewrichtsschade (op basis van de Pettersson score) waren beschikbaar 
voor een subgroep van de studiepopulatie; de 28 patiënten in deze subgroep 
waren significant jonger en ontvingen significant vaker profylaxe. In deze 
subgroep werd geen relatie aangetoond tussen gewrichtsschade en 
pijnintensiteit. De resultaten van dit onderzoek toonden aan dat pijn een 
kleine, doch significante rol had bij de ervaren Functionele Beperkingen en 
dat tweederde van de patiënten pijn ervoer. In een subgroep van jongere 
patiënten kon geen relatie aangetoond worden tussen gewrichtsschade en 
pijn. Wanneer redenen bekend zijn voor het onthouden van pijnmedicatie, 
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kan er mogelijk meer aandacht aan het gebruik van pijnstillers geschonken 
worden; dit heeft dan mogelijk een positief effect op de ervaren Functionele 
Beperkingen.  

 
Het laatste onderzoek naar associaties binnen het DP is beschreven in 

hoofdstuk 7. Uit de voorgaande onderzoeken bleek de rol van leeftijd, pijn 
en psychologische gezondheidstoestand en in dit onderzoek worden deze 
rollen gestaafd bij een grotere groep patiënten. Hierbij wordt eveneens 
gebruik gemaakt van een meer uitgebreide set aan meetinstrumenten. Aan 
dit onderzoek namen 124 patiënten met ernstige hemofilie (42 ± 14 jaar; 
range 18-72) deel. Zij vulden vier vragenlijsten in waarmee pijn (MPQ-DLV 
en de Symptom component van de Dutch-AIMS2), psychologische 
gezondheidstoestand (de Affect component van de Dutch-AIMS2), 
Functionele Beperkingen (de HAL) en “Disability” (de IPA) in kaart 
gebracht konden worden. Tevens voerden zij 4 “performance-based” 
functionele testen uit (button test, 50 meter looptest, Timed-Up-and-Go test, 
and Figure-8 looptest). Daarnaast werden ook de actieve range of motion 
(AROM) en de maximale isometrische spierkracht van de ellebogen, knieën 
en enkels gemeten. Pettersson scores (als een maat voor hemofilie 
artropathie) waren beschikbaar voor 39 patiënten. Deze subgroep was 
significant jonger en kreeg significant vaker profylaxe. Onafhankelijk van de 
leeftijd bleek gewrichtsmobiliteit een belangrijke ‘voorspeller’ te zijn voor 
Functionele Beperkingen, of die nu “self-reported” of “performance-based” 
waren. Spierkracht speelde hierbij geen significante rol. Een opmerkelijk 
verschil kwam aan het licht voor wat betreft de relatie tussen “Disability” en 
Functionele Beperkingen wanneer de laatste uitgedrukt werd op basis van 
“self-reported” of “performance-based” instrumenten: terwijl “self-
reported” Functionele Beperkingen meer dan de helft van de gerapporteerde 
“Disability” verklaarden, bleken “performance-based” Functionele 
Beperkingen slechts 8% van de totale variantie te verklaren. Een relatie 
tussen pijn en artropathie werd niet gevonden in de subgroep van jongere 
patiënten, maar artropathie correleerde wel zeer hoog (r=0.91; p<0.001) met 
gewrichtsmobiliteit. Na correctie voor de effecten van leeftijd en 
psychologische gezondheidstoestand bleef pijn een significante ‘voorspeller’ 
van Functionele Beperkingen. Ook “self-reported” Functionele Beperkingen 
bleven significant bijdragen aan de ervaren “Disability”, terwijl 
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“performance-based” Functionele Beperkingen geen significante rol meer 
speelden voor ondervonden “Disability”. De resultaten van dit onderzoek 
onderschrijven de resultaten die in eerdere studies gevonden werden en 
dragen bij aan de kennis over het DP bij patiënten met ernstige hemofilie.  

 
Het gebruik van het DP als onderzoeksmodel bij patiënten met ernstige 

hemofilie lijkt gerechtvaardigd. Het gebruik van ICF terminologie is aan te 
raden bij toekomstige DP studies. Dergelijk onderzoek zal meer inzicht 
geven in de functionele capaciteiten van deze patiëntengroep.  
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Dankwoord 

Het “Dankwoord” is misschien wel het meest gelezen hoofdstuk van een 
proefschrift. Het is dan ook van belang een weloverwogen beslissing te 
nemen over wie op welke manier voor welke bijdrage wordt bedankt. Ik 
hoop dat ik daar in geslaagd ben… 

 
Ten eerste wil ik mijn promotor, Prof. Dr. P.J.M. Helders bedanken. Beste 

Paul, dank voor de snelle reacties op mijn e-mails, het bewaken van de grote 
lijnen en vooral ook dat laatste mailtje: “KLAAR!”. Dr. H.M. van den Berg, 
beste Marijke, als co-promotor lette jij met name op de klinische vertaalslag 
van mijn onderzoeksresultaten. Vooral jouw insteek dat de patiëntenzorg er 
uiteindelijk beter van moest worden heeft mij ook de klinische kant van het 
onderzoek laten zien. Dr. N.L.U. van Meeteren, beste Nico, tijdens mijn stage 
was je mijn begeleider en nu mijn co-promotor. Op de donderdagochtend, 
met een vers kopje thee (al moest ik daar soms zelf voor zorgen), hadden wij 
de meest interessante discussies die vaak veel verder gingen dan het 
hoofdstuk dat we moesten bespreken. Ik bewonder je bevlogenheid en 
betrokkenheid, maar Outlook kan soms best een uurtje zonder je hoor! 

 
Piet de Kleijn, zonder jou was dit proefschrift er wellicht nooit geweest. 

Jij zorgde er voor dat ik kilo’s formulieren en vragenlijsten in Excel kon 
invoeren, maar ook het feit dat je me in Sevilla wegwijs maakte in de wereld 
die hemofilie heet heb ik zeer gewaardeerd. Ook hartelijk dank voor je 
kamerjas in Bonn, de lol in Bangkok en de glazen Johnny Walker waarmee 
we in Istanbul onze “overwinning” hebben gevierd. Dr. Kathelijn Fischer, 
hoewel je pas laat betrokken raakte bij mijn promotie heb je me veel dingen 
geleerd, onder andere over “hakken & zagen”. Ik hoop dat we samen nog 
wat meer stukken kunnen gaan schrijven. Dr. Lily Heijnen, het feit dat jij 
altijd de patiënt met zijn functionele beperkingen centraal stelde heeft mij er 
volledig van overtuigd dat het pad dat we ingeslagen zijn het goede is. 
Vooral ook patiënten in ontwikkelingslanden, waar jij en Piet je hard voor 
inzetten, zullen hopelijk veel profijt van onze nieuwe kijk gaan hebben. Dr. 
Goris Roosendaal, bedankt voor het herhaaldelijk vragen naar hoe ik “al die 
verre reizen” toch kon combineren met het harde leven van een 
promovendus en nogmaals excuses voor de nachtelijke scheerbeurt die mijn 
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mobieltje tot gevolg had. Dr. Eveline Mauser-Bunschoten voor de 
gezelligheid en je interesse in de vorderingen. Goris en jij waren onmisbaar 
als het ging om het uitnodigen van de patiënten om mee te doen aan het 
onderzoek. Sylvia Bliekendaal, als ik de maandag- of dinsdagochtend 
binnen kwam wist je al hoe laat het was: ik had weer polilijsten nodig! Dank 
voor al het geprint en het (slappe) geouwehoer aan de balie. Daarnaast ook 
natuurlijk dank aan alle andere medewerkers van de Van Creveldkliniek 
voor het feit dat ik me altijd welkom voelde als ik weer eens bij jullie binnen 
kwam waaien: Ruud, Samantha (je hebt nog even de tijd), Els, Mineke, 
Nanda, Hannie, Patricia (bedankt voor je inzet om Piet en mij een voetreis 
Turkije te besparen), Dirk (succes met de laatste loodjes) , Gerda (wat was 
Bangkok leuk hè!) en Bep. Dankjulliewel! 

 
Zonder alle patiënten had ik geen data gehad om te analyseren, dus 

zonder hun inzet was dit proefschrift nooit tot stand gekomen. Ik wil jullie 
dan ook hartelijk danken voor het invullen van een haast oneindige stroom 
aan vragenlijsten, het uitvoeren van de verschillende functionele testen en 
het laten meten van de beweeglijkheid en de spierkracht; de tijd die jullie 
hebben geïnvesteerd heeft ons meer inzicht gegeven in de gevolgen van 
hemofilie op het lichamelijk bewegen.  

 
Mijn vaste kamergenoten Erik en Nine wil ik danken voor de 

gezelligheid, de Italiaans bollen en het uitwisselen c.q. afreageren van 
ervaringen c.q. frustraties. Erik, “met de vlam in de pijp” is er nu niet meer 
bij, dus je kan je volledig toeleggen op het schrijven van jouw boekje; zullen 
we weer eens een biertje gaan drinken en naar Ben kijken?. Nine, succes met 
afstuderen en dank voor alle thee, choco en liters water. De collega’s van de 
afdeling Fysiotherapie, waar ik de eerste paar jaar van mijn promotie 
“gestationeerd” was, wil ik danken voor het “tolereren” van een 
onderzoeker op hun afdeling. In het bijzonder mijn oud kamergenoot Wytze 
- samen met Erik konden we voor aardig wat luchtvervuiling in ons hok 
zorgen - en natuurlijk Sylvia, Atie, Hans, Gerrit, Ad, en Jasper voor de 
gezelligheid op de donderdagochtend of tijdens de lunch. De collega’s van 
de kamer Fysiotherapie van de Academie Gezondheidswetenschappen 
Utrecht heb ik diverse malen mijn onderzoeksvoorstellen en -resultaten 
gepresenteerd: Miranda, Carin, Harriët, Janke, Jaap, Jan, Roland, en Rob, 
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dank voor jullie kritische opmerkingen. En natuurlijk Inge, zonder jou was 
het een stuk minder gezellig geweest! Dr. Janjaap van der Net en Dr. Raoul 
Engelbert, dank voor jullie interesse en de tijd die jullie altijd vrij wisten te 
maken om naar theoretische verhalen te kijken en dat stukje klinisch denken 
er in te brengen. Dr. Paul Westers, bedankt voor je hulp in barre statistische 
tijden. De studenten Wilma en Lisette, Jasper en Roel en Evelien en Ellen: 
bedankt voor jullie inzet en de waardevolle data die jullie hebben 
verzameld, het was erg leuk om jullie te mogen begeleiden. 

 
De leden van de lees- en promotiecommissie Prof. Dr. E. Lindeman, Prof. 

Dr. Y. van der Graaf, Prof. Dr. J.R.E. Haalboom, Prof. Dr. R.A. de Bie,  
Dr. J. van der Net, bedankt dat jullie naast alle overige werkzaamheden tijd 
hebben kunnen maken voor mijn proefschrift. 

 
Mijn paranimfen, Anthony Bos en Hans Klijnsma, dank dat jullie op deze 

grote dag aan mijn zijde willen staan. Anthony, had jij ooit in rok naast mij 
gestaan als ik je die ene zomermiddag niet in defensie-outfit op de Burg. de 
Withstraat was tegengekomen?! Sinds de kleuterschool hebben we de 
grootste lol gehad en dat hoop ik nog lang te mogen hebben! Hans, bedankt 
voor alle wijze woorden, de onvergetelijke dagen in Verbier (moeten we 
gauw weer eens doen), de etentjes met Marike en de kids, de avonden BoB 
en alle andere onzin!  

 
Mijn ouders en grootouders wil ik danken voor hun onaflatende interesse 

in de vorderingen en de (ongegronde) twijfels of het ooit wel op tijd af zou 
komen. Mam, kijk, hier is ie dan hoor… ik kreeg dus toch weer gelijk toen ik 
zei “Komt goed”! Pa, dank voor al het mailverkeer dat een saaie analysedag 
weer wat jeu gaf. Mijn broer en schoonzus voor de interesse en de e-cards 
om me een hart onder de riem te steken. En last but not least, Wendy: vooral 
in de afrondingsfase heb je me alle ruimte gegeven om de eetkamertafel om 
te toveren tot een stapel papier met in het midden een laptop; dank dat ik 
die zooi mocht maken! Nu zijn er rustiger tijden aangebroken waarin we 
weer tijd hebben voor elkaar, de wereld en - wie weet - misschien wel de 
zoldertrap… dank voor het lezen van de teksten, het op orde houden van 
het huis en… ach, dat weet je zelf het best! 
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Haemophilia Activities List 
 

 
Introduction 
This is the Hemophilia Activities List, or HAL. In this questionnaire several activities 
are listed that could be difficult for people with hemophilia. The aim of this 
questionnaire is to see how easy it is for you to do these activities  
 
General comments 
When answering the questions, it is only your own experience that counts. You 
should tick the box behind the question that best reflects your own situation. 
For every activity, you are asked whether you had any difficulty in performing that 
activity due to hemophilia. There are six different response options. Answer each 
question by ticking the box that describes your situation. 
 
 
Example: 
 
In the past month, did you have any difficulty due to hemophilia with:  
 

  
n/a Impossible

 
Always 

 
Mostly

 
Sometimes 

 
Rarely 

 
Never 

         

Using public transportation (bus,
train, subway)  8    1

    2    3    4    5    6

 
 

For every question you are required to tick one box. The “n/a” response option 
(“not applicable”) can be used if you never (have to) perform that specific activity. 
The “n/a” option is only available for some activities. The difference between the 
“Impossible” and “Always” response option, is that with “Always” you are in fact 
able to perform that activity, but with problems and with “Impossible” you are 
unable to perform that activity. It is very important that you answer all questions. 
Even when a question seems irrelevant to you, or when you have no opinion 
relating to the question, please tick the box that describes your situation most 
closely.  
 
It will take 5-10 minutes to finish this questionnaire. 
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Lying down/ sitting / kneeling / standing 
 

In the previous month, did you have any difficulty, due to hemophilia, with: 
 

 
 Impossible

 
Always 

 
Mostly

 
Sometimes

 
Rarely 

 
Never 

         

Sitting down  
(e.g. on a chair or couch)    1

    2    3    4    5    6

       
Rising from a chair with armrests    1     2    3    4    5    6

       
Rising from a chair without armrests    1     2    3    4    5    6

       
Kneeling / squatting    1     2    3    4    5    6

       
Bending forward    1     2    3    4    5    6

       
Kneeling for a longer period of time    1     2    3    4    5    6

       
Squatting for a longer period of time    1     2    3    4    5    6

       
Standing for a longer period of time    1     2    3    4    5    6

 
 

September 2005  
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Functions of the legs 
 

In the previous month, did you have any difficulty, due to hemophilia, with:  
 

 
 Impossible

 
Always 

 
Mostly

 
Sometimes 

 
Rarely 

 
Never 

         

Walking short distances 
(less than 1 kilometer / 15 minutes)    1

    2    3    4    5    6

       

Walking long distances 
(more than 1 kilometer / 15 minutes)    1

    2    3    4    5    6

       

Walking on a soft surface (e.g. on the 
beach or through the woods)    1

    2    3    4    5    6

       

Walking on an uneven surface  
(e.g. cobblestones, high sidewalks)    1

    2    3    4    5    6

       

Strolling / (window-)shopping    1     2    3    4    5    6

       

Climbing up the stairs    1     2    3    4    5    6

       

Climbing down the stairs    1     2    3    4    5    6

       

Running  
(e.g. in order to catch the bus)    1

    2    3    4    5    6

        

Jumping 
   1

    2    3    4    5    6
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Functions of the arms 
 

In the previous month, did you have any difficulty, due to hemophilia, with:  
 

 
 Impossible

 
Always 

 
Mostly

 
Sometimes

 
Rarely 

 
Never 

         

Lifting heavy objects    1     2    3    4    5    6

       

Carrying heavy objects in the arms    1     2    3    4    5    6

       

Fine hand movements  
(e.g. closing buttons)    1

    2    3    4    5    6

       

Reaching above your head (to pick 
something up from a high shelf)    1

    2    3    4    5    6

 
 
 
 
 

Use of transportation 
 

In the previous month, did you have any difficulty due to hemophilia with: 
 

  
n/a Impossible

 
Always 

 
Mostly

 
Sometimes

 
Rarely 

 
Never 

         

Riding a bicycle  8    1     2    3    4    5    6

       

Getting in and out of a car  8    1     2    3    4    5    6

       

Using public transportation  
(bus, train, subway)  8    1

    2    3    4    5    6
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Self care 
 

In the previous month, did you have any difficulty, due to hemophilia, with:  
 

 
 Impossible

 
Always 

 
Mostly

 
Sometimes 

 
Rarely 

 
Never 

         

Drying your whole body    1     2    3    4    5    6

       

Putting on a shirt, sweater etc.    1     2    3    4    5    6

       

Putting on sock and shoes    1     2    3    4    5    6

       

Putting on a tie or closing the top 
button of a shirt    1

    2    3    4    5    6

       

Going to the toilet    1     2    3    4    5    6

 
 
 

Household tasks 
 

In the previous month, did you have any difficulty, due to hemophilia, with:  
 

  
n/a Impossible

 
Always 

 
Mostly

 
Sometimes 

 
Rarely 

 
Never 

         

Going out shopping (for food, drink 
etc.)  8    1

    2    3    4    5    6

       

Washing the dishes, cleaning the sink  8    1     2    3    4    5    6

       

Cleaning the house  8    1     2    3    4    5    6

       

Other household tasks (ironing, 
making the beds)  8    1

    2    3    4    5    6

       

Doing odd jobs (both in and around 
the house)  8    1

    2    3    4    5    6

       

Gardening  8    1     2    3    4    5    6
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Leisure activities and sports 
 

In the previous month, did you have any difficulty, due to hemophilia, with:  
 

  
n/a Impossible

 
Always 

 
Mostly

 
Sometimes

 
Rarely 

 
Never 

         

Playing games (outdoors, e.g. with 
your children)  8    1

    2    3    4    5    6

       

Sports  8    1     2    3    4    5    6

       

Going out (theatre / museum / 
movie theatre / bar)  8    1

    2    3    4    5    6

       

Hobbies  8    1     2    3    4    5    6

       

Dancing  8    1     2    3    4    5    6

       

Going on a holiday (active)  8    1     2    3    4    5    6

      
Going on a holiday (“passive”; beach-
/hotel holiday)  8    1

    2    3    4    5    6
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Adaptations and using an aid 
 

To do some activities, you might need some adaptations or an aid. This does 
not apply to acute bleeding episodes, when you or more or less forced to 
use crutches to be able to walk. In the following questions we ask you some 
things regarding those adaptations or aids. 
 

Do you own a car with adaptations? 

 No, I don’t have a car 

 No, I don’t have adaptations in my car 

Yes, I own a car with (multiple responses are allowed): 

 Electronic windows 

 Power steering 

 Automatic gearbox 

 The ability to sit in a wheelchair inside your car 

 Brake and/or accelerator on the steering column 

 Other, namely: ………………………………………………………... 

 Other, namely: ………………………………………………………... 

 Other, namely: ………………………………………………………... 
 
 

Do you use aids when performing certain activities? 

 No, I don’t use any aids 

Yes, I use (multiple responses are allowed): 

 A crutch (1 crutch / cane) 

 Crutches (two) 

 Wheelchair 

 Rollator 

 Other, namely: ………………………………………………………... 

 Other, namely: ………………………………………………………... 

 Other, namely: ………………………………………………………... 
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Thank you for completing the questions on activities. To finish this 
questionnaire, please provide us with some personal information in the box 
below. The information you provide will be handled strictly confidentially. 
 
 
 
 
 
 
 
 
Today’s date  : .................................................................... 
 
 
 
Your date of birth : .................................................................... 
 
 
 
What type of haemophilia do you have? 
 
Haemophilia type*  1 Haemophilia A 
 

 2 Haemophilia B 
 
 
Severity*   1 Mild 
 

   2 Moderate 
 
    3 Severe 
 

* Please tick the appropriate box 
 

 
 
Thank you very much for your cooperation 

September 2005  
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Scoring system 
 
Scores can be calculated for each of the seven domains of the HAL. Additionally, 
three component scores can be calculated (Activities involving the Upper Extremities, 
Basic activities involving the Lower Extremities and Complex activities involving the 
Lower Extremities) as well as an overall score. Before summarizing the individual 
item scores, recoding is required (see Table 1); a higher raw score represents more 
functional limitations; possible scoring ranges are given (Table 2).  
 
Normalized scores for the domains, components, and the full questionnaire can also 
be obtained. Missing values are controlled for and the possible scores range from 0 
to 100, where 0 represents the worst possible functional status and 100 the best 
possible functional status (Table 3). 
 

Tabel 1: Recoding 
Score Recode Meaning 
8 0 N/A 
1 6 Impossible 
2 5 Always problems 
3 4 Mostly problems 
4 3 Sometimes problems 
5 2 Rarely problems 
6 1 Never problems 

 
Table 2: Scores    
Score  Items Score range 
Lying / sitting / kneeling / standing LSKS 1-8 (8) 8 - 48 
Functions of the legs LEGS 9-17 (9) 9 - 54 
Functions of the arms ARMS 18-21 (4) 4 - 24 
Use of transportation TRANS 22-24 (3) 3 - 18 
Self care SELFC 25-29 (5) 5 - 30 
Household tasks HOUSEH 30-35 (6) 6 - 36 
Leisure activities and sports LEISPO 36-42 (7) 7 - 42 
Upper Extremity Activities UPPER * (9) 9 - 54 
Basic Lower Extremity Activities LOWBAS ** (6) 6 -36 
Complex Lower Extremity Activities LOWCOM *** (9) 9 - 54 
Sum score SUM 1-42 (42) 42 - 252 

* Items for UPPER-component: 18, 19, 20, 21, 25, 26, 27, 28, 29. (9 items) 
** Items for LOWBAS-component: 8, 9, 10, 11, 12, 13. (6 items) 
*** Items for LOWCOM-component: 3, 4, 6, 7, 14, 15, 16, 17, 22. (9 items) 
 

Table 3: Normalization 
Score Normalisatie 

LSKS 100 - ((Σ1−8 - valid) * (100/(5 * valid))) 
LEGS 100 - ((Σ9−17 - valid) * (100/(5 * valid))) 
ARMS 100 - ((Σ18−21 - valid) * (100/(5 * valid))) 
TRANS 100 - ((Σ22−24 - valid) * (100/(5 * valid))) 
SELFC 100 - ((Σ25−29 - valid) * (100/(5 * valid))) 
HOUSEH 100 - ((Σ30−35 - valid) * (100/(5 * valid))) 
LEISPO 100 - ((Σ36−42 - valid) * (100/(5 * valid))) 
UPPER 100 - ((Σ18−21;25−29 - valid) * (100/(5 * valid))) 
LOWBAS 100 - ((Σ8−13 - valid) * (100/(5 * valid))) 
LOWCOM 100 - ((Σ3−7;14−17;22 - valid) * (100/(5 * valid))) 
SUM 100 - ((Σ1−42 - valid) * (100/(5 * valid))) 
“valid” = number of items scored within the specific domain/component.  
Items with “n/a”-response are to be considered NOT valid 
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Example: 
 
A patient completed the domain of Leg Functions as follows: 

 
 

 Impossible
 

Always
 

Mostly 
 

Sometimes
 

Rarely 
 

Never 
         

Walking short distances 
(less than 1 kilometer / 15 minutes)    1

    2    3  4    5    6

       

Walking long distances 
(more than 1 kilometer / 15 minutes)    1

    2    3    4    5    6

       

Walking on a soft surface (e.g. on the 
beach or through the woods)    1

    2    3    4    5    6

       

Walking on an uneven surface  
(e.g. cobblestones, high sidewalks)    1

    2    3    4    5    6

       

Strolling / (window-)shopping    1     2    3    4    5    6

       

Climbing up the stairs    1     2    3    4    5    6
       

Climbing down the stairs    1     2    3    4    5    6

       

Running  
(e.g. in order to catch the bus)    1

    2    3    4    5    6

        

Jumping 
   1

    2    3    4    5    6

 
Based on the recoded scores, the raw domain 
score for the LEGS domain is 30 points.  
 
The LOWBAS component encompasses the items 
8-13. Item 8 scored 6 points (i.e. “Impossible”), 
which results in a raw component score of 
6+3+4+2+3+3 = 21 points. 
 
To normalize the scores (both domain and 
component scores), the formulas presented in 

Table 3 are used. This results in the following: 

Item Score Recode 
Item 9 4 3 
Item 10 3 4 
Item 11 5 2 
Item 12 4 3 
Item 13 4 3 
Item 14 Invalid Invalid 
Item 15 4 3 
Item 16 1 6 
Item 17 1 6 

 
LEGS Normalized: Within the domain, 1 item is invalid, resulting in 8 valid responses 
out of a possible 9. This results in the following formula: 
 

100-((Σ9−17-valid)*(100/(5*valid))) = 100-((30-8)*(100/(5*8))) = 100-55 = 45 points 
 
LOWBAS Normalized: Within the component, no items are invalid, resulting in 6 valid 
responses out of a possible 6. This results in the following formula: 
 

100-((Σ8−13-valid)*(100/(5*valid))) = 100-((21-6)*(100/(5*6))) = 100 - 50 = 50 points 
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