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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 process 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, func-
tional limitations and disability) and two additional
factors (intra-individual and risk factors) were
addressed. Three questionnaires (HAL, Dutch-
AIMS2 and IPA) were incorporated, and Pettersson
scores for 21 patients were retrieved. Step-wise and
hierarchical regression analysis was used to assess
relationship between the various domains. Arthro-

pathy 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 ¼ 0.85; P < 0.001), whereas psycho-
logical health correlated with pain (r ¼ 0.67;
P < 0.001). Both variables were also correlated with
functional limitations and disability. Analyses ad-
justing 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 DP in haemophilia research proved to be
useful.

Keywords: disablement process, Dutch-AIMS2, hae-
mophilia, HAL, questionnaire

Introduction

Patients with severe haemophilia (clotting factor
activity <1% of normal) often experience haemor-
rhagic 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 hae-
mophilia is therefore focused on the use and 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 conse-
quence 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 environ-
mental 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 Nagi [3] and
further elaborated by Verbrugge and Jette [4,5]. The
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DP is a conceptual scheme for disability that is used
to describe how acute and chronic conditions may
affect functioning in specific body systems, funda-
mental 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 dis-
ease), �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 process. 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� (envi-
ronment, predisposition).

The DP has been successfully used in other patient
populations, such as in those with rheumatoid
arthritis [6–8], osteoarthritis [9], elderly [10], cervi-
cal spine disorders [11], pulmonary disease [12] and
children with haemophilia [13]. These studies yielded
interesting results that allow for a change of scope of
therapy by describing the consequences of disease
that are of great interest for rehabilitation; for
example, children with moderate and severe haemo-
philia were comparable with their healthy peers
regarding motor performance and activities of daily
living. A majority of these children (79%) however
perceived a significant impact of their disease, which
was associated with pain and restriction 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 pre-
vent and/or reduce the long-term consequences of
haemophilic arthropathy in adult patients with
haemophilia. Therefore, the aim of this pilot study
was to introduce the concept of the DP 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 assessment.
The Medical Ethics Committee of the University
Medical Centre Utrecht approved the study. Three
questionnaires were administered: [1] the Haemo-
philia Activities List (HAL [14]), [2] the Dutch

Arthritis Impact Measurement Scales-2 (Dutch-
AIMS2 [15,16]) 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 envelope. 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 HAL were established, as well
as the internal consistency and convergent validity
[14]. This self-administered questionnaire encompas-
ses 57 items, distributed over eight 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 asses-
sing 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 arthritis [22], evaluates
physical, psychological and social aspects of patients;
its application in haemophilia was recently validated
[15,16]. This self-administered questionnaire encom-
passed 81 items, distributed over 12 health status
scales and five components: physical (AIMS2physical),
affect (AIMS2affect), symptoms (AIMS2symptom), so-
cial/interaction (AIMS2social) and role (AIMS2role).
Moreover, a sum scores 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), auton-
omy outdoors (IPAauto-out), social relations
(IPAsocrel), and work and educational opportunities
(IPAworkedu). A higher score represented increased
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restrictions in participation or worse problems [20].
Because the IPA has not yet been validated haemo-
philia, the internal consistency of the questionnaire
was assessed. Cardol et al. [17] obtained the follow-
ing reliability coefficients (Cronbach’s a 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 oppor-
tunities (0.91). In our sample, we obtained similar
coefficients (0.93, 0.93, 0.90, 0.90 and 0.92 respect-
ively), which led us to consider the IPA as an
instrument with satisfactory reliability indices in
patients with haemophilia. The internal consistency
for the summarized IPA score (IPAsum) was 0.97.

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 performed with SPSS 11.5, using a
significance level of a ¼ 0.05. First, all data were
assessed for normal distribution using the Kolmog-
orov–Smirnov test for normality. Descriptive statis-
tics for all three questionnaires were calculated in
order to give a detailed description of the population
studied. 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 five
components of the Dutch-AIMS2) were used in all

other statistical analyses. Subgroup analysis was per-
formed using one-way analysis of variance (anova)
or a paired samples t-test, where appropriate.

Using the DP data were assessed in four consecu-
tive steps. As a first step, correlation coefficients
(Pearson’s r or Spearman’s q) were calculated to
allow for linear regression analyses (r ¼ 0.4–0.9).
Secondly, (multiple) linear regression analyses (step-
wise 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 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.

Results

Forty-three patients [average age 45 years (SD 14;
range 18–68)] participated in this study. All patients

Table 1. Variables used in the analysis of the disablement process

(DP).

DP Domains Variable Instrument/outcome

Pathology* Haemophilia type n/a

Haemophilia severity 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 partici-

pated. 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.

474 F. R. VAN GENDEREN et al.

Haemophilia (2005), 11, 472–480 � 2005 Blackwell Publishing Ltd



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 17 knee joints and 15
ankle joints; arthroplasty was performed on six knees
and arthrodesis on five ankles.

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, Petters-
sonelbow, 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) compo-
nent of the Dutch-AIMS2 is the �symptom�-compo-
nent, which is directly related to pain due to
haemophilia. Moreover, when asked to identify three
areas of health in which they would most like to see
improvement (item 60 of the Dutch-AIMS2), 63% of
the patients (n ¼ 27) indicated �haemophilic pain� as
the most important.

Patients reported problems with activities invol-
ving 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
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 rela-
tions (IPAsocrel) and autonomy indoors (IPAauton-in).

Sixteen patients indicated using a walking aid
(37.2%). Most frequently, one or two crutches were
used (n ¼ 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 vs.
41 years; P ¼ 0.017).

Relationships within the DP

Analysis of the correlation coefficients revealed no
multicollinearity (r ¼ 0.90 or above; correlation
coefficients are not published).

Pain was not dependent on haemophilic arthro-
pathy, even when adjusting for age (P ¼ 0.899) or

Table 2. Pettersson scores (n ¼ 21).

Median IQR

Petterssonsum 40 16–69

Petterssonelbow* 10 5–25

Petterssonknee* 13 0–26

Petterssonankle* 17 8–26

IQR, interquartile range.

*Data are not distributed normally.

Table 3. Results of the three questionnaires (n ¼ 43).

Normalized scores

(0 ¼ good,

100 ¼ 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

SUM score (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 activity component (HALkey)* 86.7 53.3–100.0

Dutch-AIMS2

SUM score (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

SUM score (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

IQR, interquartile range.

*Data are not distributed normally.
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whether or not the patient received orthopaedic
surgery (P ¼ 0.303). Arthropathy in the knee ex-
plained nearly half of the total variance in �functional
limitations�, and 24.2% of the total variance in the
�disability� domain (see Fig. 1). For pain, these
associations were 22.5% and 13% respectively.
When combining pain and arthropathy in the knee,
over half of the total variance of �functional limita-
tions� could be explained. Of all variance in the
�disability� domain, over 38% could be explained by
the combination of pain and haemophilic arthro-
pathy. The sum score HAL 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 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 �func-
tional limitations� and nearly a quarter in �disability�.
The contribution of arthropathy (i.e. Petterssonknee)
in these models was 15.1% and 4.1% respectively
(see Fig. 2). Pain, when adjusted for psychological
health, accounted for 5.1% of the total variance in
�functional limitations� and 0.1% of the total vari-
ance in �disability�. Combining both haemophilic
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 respect-
ively. The association between �functional limita-
tions� 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%.

Impairments

Haemophilic arthropathy
(Pettersson score)

Impairments

Pain
(Dutch-AIMS2

symptom
)

Functional
limitations

Self-perceived
Functional health status

(HAL)

Disability

Self-perceived
Participation and autonomy

(IPA)

54.3%
(P < 0.001)

Psychological health
(Dutch-AIMS2

affect
)

Intra-individual
factors

NS

48.5%
(P < 0.001)

24.2%
(P = 0.014)

22.5%
(P =0.001)

12.9%
(P =0.010)

44.0%
(P < 0.001)

69.6%
(P < 0.001)

25.9%
(P < 0.001)

20.9%
(P = 0.001)

21.8%
(P =0.001)

34.6%
(P < 0.001)

55.5%
(P < 0.001)

AgeRisk factors

38.6%
(P = 0.005)

55.5%
(P<0.001)

= Variance explained by the model
 = P-value associated with the model

Fig. 1. Results of the linear regression analyses within the �disablement process�. The domain of �body structures� and �functions� is divided

into �pain� and �haemophilic arthropathy�. Interpretation (box starting with 55.5%): Analysis of the effect of the independent Impairments

[represented by ‘Pain’ (Dutch-AIMS2symptom) and ‘Haemophilic Arthropathy’ (Pettersson scores)] on the dependent ‘Self-perceived

Functional Health Status’ (represented by HALsum) resulted in a model explaining a total of 55.5% (Adjusted R2 · 100) of the total

variance in HALsum with a significance of P < 0.001.
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Discussion

The aim of this study was to introduce the DP as a
model for disability research in haemophilia. We
found significant associations within the main path-
way of the DP. Risk and intra-individual factors had
an important influence on these associations, and
therefore on the (final) outcome.

This pilot study was designed to see whether the
introduction of the DP reveals 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 future.

Over half of the total variance in the consecutive
DP domains can be explained by the preceding
domain (Fig. 1). The explanatory value of each
domain becomes even more apparent when adjusting
for both age and psychological health (Fig. 2). This
phenomenon was also seen in immune-mediated
polyneuropathies [23] 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 into the causality of the relations found.

A dichotomy appears to exist within the �impair-
ments� domain: on the one hand, haemophilic
arthropathy and on the other, 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
worthwhile to reassess this dichotomy in another set
of data and, if it persists, to address both concepts
separately, as is shown in Figs 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
also a majority of the patients addressed pain
resulting from haemophilia as an area of health in
which they would most like to see improvement. Pain
also plays a significant role when relating this

Impairments

Haemophilic arthropathy
(Pettersson score)

Impairments

Pain
(Dutch-AIMS2

symptom
)

Functional
limitations

Self-perceived
Functional health status

(HAL)

Disability

Self-perceived
Participation and autonomy

(IPA)46.7%
(15.1%)
(P = 0.001)

23.7%
(4.1%)
(P = 0.034)

25.1%
(5.1%)
(P = 0.001)

Adjusted for age

Adjusted for psychological health

52.3%
(16.8%)
(P = 0.003)

= Variance explained by the complete model (adjusting variable(s) + antecedent)
= Contribution of the antecedent in the variance explained by the complete model
 = P-value associated with the complete model

Adjusted
for both

A
d

ju
st

ed
fo

r 
b

o
th 52.3%

(16.8%)
(P = 0.003)

61.5%
(15.4%)
(P <0.001)

33.0%
(0.1%)
(P < 0.001)

47.9%
(2.6%)
(P = 0.005)

Fig. 2. Results of the regression analyses adjusting for age and/or psychological health. The domain of �body structures� and �functions� is

divided into �pain� and �haemophilic arthropathy�. Interpretation (box starting with 52.3%): Hierarchical regression analysis of the

independent Impairments [represented by ‘Pain’ (Dutch-AIMS2symptom) and ‘Haemophilic Arthropathy’ (Pettersson scores)] on the

dependent ‘Self-perceived Functional Health Status’ (represented by HALsum), adjusting for Psychological Health and Age, resulted in a

model explaining a total of 52.3% (Adjusted R2 · 100) of the total variance in HALsum with a significance of P < 0.001. The contribution

of Pain and Haemophilic Arthropathy in the total amount of variance explained by the complete model was 16.8%.
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�impairment� variable with both the �functional lim-
itations� and the �disability� domain. The finding that
pain does not relate to age corresponds with previous
research [25], but there is discord about the rela-
tionship between pain and arthropathy: Aznar et al.
[26] found no relationship between the Bodily Pain
dimension of the SF-36 questionnaire and the clinical
GiIbert score, which corresponds to our data. Wallny
et al. [27] and Triemstra et al. [28] however, found a
significant relationship 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, ortho-
paedic surgery is primarily performed to alleviate
pain. Therefore, it can be hypothesized that patients
who received orthopaedic surgery (and therefore 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 relationship
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
(Fig. 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
�disability�, psychological health might even be ad-
dressed 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
therapy [32] 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 confid-

ent to summarize the different scales of the IPA to
obtain such an outcome. The high Cronbach a
statistic as a measure for internal consistency (0.97)
supports the use of this score.

In this study, only self-rating instruments (i.e.
questionnaires) were used. It is known from the
literature that a discrepancy exists between self-
rating instruments and performance-based instru-
ments [34]. Therefore both types of instruments
should be 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, Disabil-
ity and Handicaps [36]. Furthermore, the successor
of the ICIDH, the International Classification of
Functioning, Disability and Health (ICF [37]) 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 Organization 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
similar [5] and the domains also share many com-
munalities. 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 �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 above-mentioned ICF domains are
identified will be helpful to find suitable measure-
ments.

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 persons
health status. When using the DP or a similar model
in haemophilia research, one has to account for the
dichotomy between pain and haemophilic arthro-
pathy that seems to exist within the �impairment�
domain. Moreover, the role of pain and psychologi-
cal 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
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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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