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Background: The aim of replacement therapy in haemophilia is to improve Health-Related Quality of Life
(HRQoL) by preventing bleeding and arthropathy. However, the association of arthropathy with HRQoL is
unknown. Aim: To explore the association of haemophilic arthropathy with HRQoL. Methods: A post hoc
analysis on patients with severe/moderate haemophilia with SF36 questionnaire (SF36) and X-rays of ankles,
knees and elbows made within 2.5-years. The SF36 scores of ‘physical functioning’ (SF36-PF, range 0–100,
optimum 100) and Utility (SF6D-Utility, range 0–1, optimum 1) and radiological Pettersson scores (PS, range 0–
78, optimum 0) were calculated. The association of PS with reduced SF6D-Utility and SF36-PF (<age-specific
normal values) was analysed using ROC analyses and multivariable logistic regression. Results: Overall, 176
assessments were analysed: 130 from the Van Creveldkliniek and 46 from a French multicentre study. Most
patients had severe haemophilia (89.9%), evaluated at 26.6 years, and with a range 15.7–65.8. Overall PS
median (interquartile range) was 16 (7–34), SF6D-Utility was 0.76 (0.64–0.86) and SF36-PF was 85 (60–95).
Receiver operating curve analysis identified a threshold PS of 21 points for both SF6D-Utility (AUC 0.65) and
SF36-PF (AUC 0.76). In patients with PS > 21 points, the risk of reduced SF6D-Utility was stable (OR 4.16;
95% CI: 2.03–8.51) but SF36-PF continued to decrease: compared to lowest PS, OR for reduced SF36-PF was
5.69 (95% CI: 1.62–20.06) for PS 22–39 and 25.15 (95% CI: 6.53–96.81) for PS 40–78. Conclusion: Health-
Related Quality of Life only showed a significant deterioration in patients with a Pettersson score of >21 points.
This suggests that HRQoL is relatively insensitive to early joint changes.
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Introduction

Repeated spontaneous or traumatic bleeding is the
hallmark of haemophilia. In the absence of prophy-
laxis, patients with severe haemophilia (FVIII/
IX < 0.01 IU mL�1) experience repeated joint bleeds,
most frequently in the ankle, knee and elbow joints
[1]. Repeated joint bleeding ultimately results in
chronic pain, functional limitations and crippling
deformities causing loss of quality of life. Prophylactic
replacement therapy is very effective in preventing
bleeds and reduces or even prevents subsequent hae-
mophilic arthropathy [2,3]. Due to the high costs of

concentrates, prophylaxis is associated with annual
costs ranging from 180 9 103 to 298 9 103 USD in
adult patients [4]. High costs have limited the
widespread introduction of prophylactic replacement
therapy, and have induced queries into the cost-effec-
tiveness of prophylactic replacement therapy in
countries where prophylaxis is widely used [3,5].
Health-economic evaluation of prophylactic treatment
in severe haemophilia is notoriously difficult due to
the low number of patients, variability in treatment
regimens and the lifelong perspective [6,7]. For health-
economic evaluation from the societal perspective, the
method of choice is a cost-utility analysis calculating
the cost per Quality Adjusted Life Year (QALY)
gained [8]. To obtain QALYs, Health-Related Quality
of Life (HRQoL) is expressed as a utility value
between zero (death) and one (perfect health). Utilities
can be measured using several questionnaires, of
which the Euroqol has been most widely used [9,10].
Alternatively, utilities can be calculated from the
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widely used generic Short Form 36 (SF36) question-
naire [11,12]. In patients with haemophilia, utilities
have been associated with age, diagnosis, bleeding fre-
quency and treatment, but not yet with other parame-
ters of long-term outcome, such as radiologic
arthropathy [13–15]. Establishing the association of
HRQoL, including utility, with a measure of arthropa-
thy would provide important information for the
interpretation of reported treatment results as well as
provide input for health-economic models [16–19].
The aim of the present project is to study the associ-

ation of HRQoL, specifically utility, with haemophilic
arthropathy on conventional radiology.

Methods and scope of the analysis

The present analysis is a post hoc analysis of five com-
pleted studies including X-rays, and SF36 question-
naires administered to patients with severe [4,20–23]
or moderate [24] haemophilia. Data on patients trea-
ted at the Van Creveldkliniek in the University Medi-
cal Center Utrecht, the Netherlands, were combined
with data from a French cross-sectional multicentre
study [22,23]. Ethical approval was obtained for all
individual studies, as well as separate approval of the
ethics committee of the University Medical Center
Utrecht for this post hoc analysis. Inclusion criteria
for this study were: severe or moderate haemophilia A
or B, minimum age of 16 years at the time of com-
pleting the SF36, and X-rays of all six main joints
taken within 2.5 years of completing the SF36. All X-
rays were scored according to Pettersson [25]. This is
a validated radiological scoring system assessing osteo-
chondral changes in knees, elbows and ankles [26].
Pettersson scores at patient level represent the sum of
the six joints (range 0–78; higher scores indicate more
joint damage). Joints with arthrodesis or arthroplasty
were given the maximum score of 13 points. All
Dutch X-rays were scored by one radiologist, and
French X-rays were scored centrally by two French
radiologists [22]. The SF36 questionnaire assesses
HRQoL over eight domains: physical functioning
(SF36-PF), physical role limitations, bodily pain, gen-
eral health, social functioning, emotional role limita-
tions, mental health and vitality [11,27]. Each domain
is determined by 1–10 questions and is scored from 0
to the optimum of 100 points. The SF36-PF measures
physical activities: i.e. walking stairs, walking dis-
tances and carrying groceries. An algorithm for con-
version SF36 scores into utility values (SF6D, range
0.0–1.0) has been developed by Brazier et al. [12].
Patient and treatment characteristics were extracted
from the databases [4,20,21,24]. All patient character-
istics were collected to reflect the time point of assess-
ment of the SF36. Hepatitis C (HCV) infection and
human immunodeficiency virus (HIV) infection were
considered present in case of current positive viral

antigen. Current prophylaxis was defined as regular
infusions with FVIII, with a minimum of twice weekly
infusions for haemophilia A, and once weekly for hae-
mophilia B, for a minimum of 46 weeks year�1. Dis-
ability allowances (i.e. compensation for the inability
to perform paid work) were considered positive if any
allowance was received at the time of completing the
SF36.

Statistical analysis

For descriptive analyses, medians and interquartile
ranges (IQR: P25–P75) or proportions were calcu-
lated. In addition, means and standard deviations
were calculated for the SF6D-Utility and SF36-PF
scores.
First, SF6D-Utility scores were classified as ‘lower

than normal’ (below the lower limit of the 95% confi-
dence interval (CI) of the reference value according to
age [28]) or ‘normal’ (higher or equal to the lower
limit of this 95% CI). Thresholds used were: <0.852
for age 16–19; <0.830 for age 20–24; <0.825 for age
25–29; <0.819 for age 30–34; <0.818 for age 35–39;
<0.812 for age 40–44; <0.802 for age 45–49; <0.783
for age 50–54; <0.793 for age 55–59; <0.771 for age
60–64; <0.784 for age 65–69 [28]. Second, SF36-PF
scores were classified as ‘lower than normal’ (below
age-specific mean values minus one standard deviation
for Dutch men [29]) or ‘normal’ (for all values equal
or higher than the age-specific mean-1SD). Threshold
used were <76.8 for age 16–40; <62.4 for age 41–60;
<27.1 for age 61–70 [29]. The association of total Pet-
tersson scores (i.e. the sum score for all six joints)
with SF36-derived utility (SF6D-Utility) was studied.
Graphical exploration suggested the presence of a
‘threshold’ in Pettersson scores associated with lower
SF6D-Utility. Subsequently, this threshold was studied
using receiver operating curve (ROC) analysis. This
was performed for both SF6D-Utility ‘below normal’
and the SF36-PF ‘below normal’. The threshold value
of the Pettersson score was identified as the score with
the maximum sum of sensitivity and specificity for
both curves combined, when considering this score as
the threshold. For descriptive analyses, the Pettersson
scores were divided into five groups of approximately
equal size, around the threshold value. Subsequently,
univariable and multivariable logistical regression
analysis was performed to assess the association of a
Pettersson score (in two or five categories) with SF6D-
Utility, independent of age at SF36 assessment, current
use of prophylaxis, presence of inhibitory antibodies,
presence of chronic HCV infection, HIV status, hae-
mophilia type, haemophilia severity, and country of
origin. All multivariable regression analyses were per-
formed in a stepwise backwards manner (entry crite-
rion P < 0.016; exit criterion P > 0.10). To provide
more detailed information on the association of
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Pettersson scores with SF6D-Utility, multivariable lin-
ear regression was performed using SF6D-Utility as
dependent (Tables S4, S5).
To assess the association of Pettersson scores with

physical functioning, multivariable logistic regression
was repeated using the SF36 domain score for ‘physi-
cal functioning’ (SF36-PF) ‘below normal’ as depen-
dent variable, and Pettersson scores in two and five
categories.
To assess the potential effect of repeated observa-

tions within patients, regression analyses were
repeated using only the most recent observation for
each patient. To address the potential effects of
including data from two different countries using dif-
ferent primary treatment strategies [23], the ROC
analyses were repeated for Dutch and French patients
only, and multivariable regression analyses included
adjustment for ‘French origin’.

Results

Data sources and patient characteristics

In total, data on 176 Pettersson scores were extracted
from five databases. For 130 assessments in Dutch
patients, Pettersson scores originated from routine
assessments, questionnaires were administered between
1997 and 2006 for a large European study (n = 60)
[20], during a nationwide survey (n = 24) [21], for a
Dutch-Swedish comparative study (n = 37) [4] and
during a study on moderate haemophilia (n = 14) [24].
All studies included either consecutive patients
recruited during clinic visits [20,22] or aimed to
include full birth cohorts [4,21,24], patient selection
was based on availability of SF36 and routinely per-
formed X-rays of the six main joints. In total, 116
patients with severe haemophilia (median age
30.1 years), and 14 patients with moderate haemophi-
lia (median age 38.1 years) from the Van Creveldklin-
iek and 46 French patients (41 severe, median age
21.7 years) [22] were studied. The eventual dataset
included 176 assessments in 159 patients; 9 patients
had two assessments, 4 patients had three.
Patient- and treatment characteristics, as well as

outcome according to country and severity are pre-
sented in Table 1. The median age at the time of
assessment was 26.6 years, ranging from 15.7 to
65.8 years. The majority of assessments were in
patients with severe haemophilia (n = 158, 89.9%),
and 84.7% with haemophilia A. The median year of
birth was 1973, (range 1941–97); only 25% of
patients were born before 1965, when clotting factor
replacement became available. A slight majority of
56.3% was receiving prophylactic replacement therapy
at the time of evaluation. Prophylaxis was only used
in 14% of Dutch patients with moderate haemophilia
and 15% of French patients, compared to 78% of

Dutch severe patients. Data included 10 assessments
in Dutch severe patients who discontinued prophy-
laxis, and only three in patients with a current inhibi-
tor.
The majority of patients (68.8%) had chronic HCV,

and 19.3% were HIV positive. About one-third of
patients (37.5%) had a history of any joint surgery,
and 19.9% currently received a disability allowance.
Radiological joint outcome in the patients studied

included the full range of haemophilic arthropathy
(range 0–78), but the majority had limited arthropa-
thy, with a median Pettersson score of 16 points. The
interval between completing the SF36 questionnaire
and X-ray evaluation was 0.1 years (IQR 0.0–1.0).
HRQoL measurement with the SF36 showed a median
Utility of 0.76 (range 0.47–1.00) with 61% of patients
reporting SF6D-Utility values below the age-specific
reference value, especially in French patients (87%,
vs. 53% and 43% in Dutch patients). Reduction in
‘physical functioning’ (SF36-PF) scores was more lim-
ited with a median score of 85 points, and 37% below
the age-specific reference value and similar propor-
tions between Dutch and French patients. Details of
other SF36 domain scores are provided in Supplemen-
tal material (Table S1).
Receiver operating curve analysis showed that the

predictive value of Pettersson scores on SF6D-Utility
(AUC 0.653; 95% confidence interval (CI) 0.570–
0.736) was lower than the predictive value of SF36-PF
(AUC 0.759; CI: 0.683–0.835). A Pettersson score of
21.5 points had the highest sensitivity and specificity
and was therefore used as threshold value in the anal-
yses. Analyses performed separately in Dutch and
French data yielded the same threshold value.
Several patient characteristics were associated with

increasing Pettersson scores (Table 2). Especially in
the categories with Pettersson scores over 21 points,
patients were older and had more disability allowan-
ces. Use of prophylaxis, HCV- and HIV serology
showed less association with arthropathy. SF6D-Uti-
lity showed a steady but limited deterioration with
increasing Pettersson scores, from a median of 0.83 to
a median of 0.72 (i.e. �0.11/0.83, a reduction of
13%). The association of the SF36 domain scores for
‘physical functioning’, however, showed a much stron-
ger deterioration from a median of 100 in the group
with lowest Pettersson scores to 50 points in the
group with highest Pettersson scores (a reduction of
50%). For the other SF36 domain scores, only the
domain of physical role limitations showed a consider-
able change from median scores of 100 to 63 points.

The association of Pettersson scores with SF6D-Utility

Figure 1 shows that SF6D-Utility only showed limited
reduction with increasing Pettersson scores with the
strongest reduction in patient with Pettersson scores
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over 21 points. To study the association Pettersson
scores with SF6D-Utility in more detail, the Pettersson
scores were analysed in the same five categories
(Table 3, Model 1). The proportion of patients with
an SF6D-Utility below the age-specific reference value
was significantly increased in patients with Pettersson
scores over 21 points (appr 78% vs. appr 50%,
P < 0.001). Multivariable regression showed that Pet-
tersson scores of over 21 points were associated with
a significant decrease in SF6D-Utility compared to the
lowest category of 0–4 points, with similar Odds
Ratios of 3.05 (95% CI: 1.02–9.18) and 4.50 (95%
CI: 1.53–13.28) for Pettersson scores of 22–39 and
40–78 points respectively. Although all patient charac-
teristics were included in the multivariable model,
besides Pettersson scores only French origin showed
an independent statistically significant association with
SF6D-Utility. Details of the univariable and multivari-
able regression analyses as well as analyses of the

Pettersson scores in two categories are provided in the
Supplemental data (Table S2–S5).

The association of Pettersson scores with the SF36
domain of ‘physical functioning’

The SF36 domain of Physical functioning (SF36-PF)
represents the ability to perform activities such as
walking distances, walking stairs and carrying objects.
Figure 2 shows SF36-PF scores according to Pettersson
scores. Again, the SF36-PF appeared to decrease more
steeply in patients with a Pettersson score of over 21
points, and continued to decrease in patients with Pet-
tersson scores over 39 points. This was also reflected
in the steady increase of the proportion of patients
with SF36-PF below the age-specific reference value
(Table 2). Multivariate regression analysis of the asso-
ciation of arthropathy with SF36-PF score according
to categories of the Pettersson score, showed a

Table 1. Patient characteristics and outcome according to country and severity.

All patients Dutch-severe Dutch-moderate French

No. of patients 176 116 14 46

Hem A (%) 149 (84.7%) 84% 78% 89%

Severe haemophilia 159 (90.3%) 100% 0% 42 (91%)

Age (yrs) 26.6 (20.7–36.0) 30.1 (23.4–39.5) 38.1 (26.4–53.4) 21.7 (18.7–25.3)
Born < 1965 44 (25%) 33% 43% 0%

Current prophylaxis 99 (56.3%) 78% 14% 15%

Chronic HCV 121 (68.8%) 67% 36% 83%

HIV positive 34 (19.3%) 10% 0% 50%

Disability allowance 37 (21.0%) 10% 0% 11%

Pettersson score. 16 (7–34) 19 (8–44) 5 (1–13) 17 (8–28)
SF6D-Utility (max 1.00) 0.76 (0.64–0.86)

0.76 (0.13)*

0.80 (0.68–0.88)
0.78 (0.12)*

0.83 (0.74–0.93)
0.81 (0.12)*

0.69 (0.59–0.79)
0.69 (0.12)*

SF6D-Utility < reference 108 (61.4%) 53% 43% 87%

SF36-physical

functioning (SF36-PF)

85 (60–95)
75 (24)*

85 (50–95)
74 (26)*

83 (64–100)
79 (18)*

80 (65–90)
75 (21)*

SF36-PF < reference 65 (36.9%) 37% 21% 43%

Numbers (%) or medians (P25–P75) and *means (standard deviation).

Table 2. Patient characteristics and outcome, overall and according to Pettersson scores.

All assessments

According to Pettersson scores

0–4 5–12 13–21 22–39 40–78

No. of assessments 176 33 35 36 37 35

Hem A (%) 149 (84.7%) 82% 86% 81% 89% 86%

Severe haemophilia 158 (89.8%) 76% 86% 89% 97% 100%

Age (yrs) 26.6 (20.7–36.0) 20.9 (18.2–26.5) 20.6 (18.5–27.3) 26.1 (22.8–30.1) 29.1 (24.4–35.0) 43.1 (37.7–47.4)
Born < 1965 44 (25%) 6% 0% 14% 27% 77%

Current prophylaxis 99 (56.3%) 49% 60% 56% 51% 66%

Chronic HCV 121 (68.8%) 52% 57% 67% 89% 77%

HIV positive 34 (19.3%) 3% 23% 25% 30% 14%

Disability allowance 37 (21.0%) 3% 3% 14% 30% 54%

Pettersson score 16 (7–34) 2 (1–3) 8 (7–11) 16 (14–18) 31 (26–34) 56 (45–67)
SF6D-Utility 0.76 (0.64–0.86)

0.76 (0.13)*

0.83 (0.68–0.90)
0.80 (0.13)*

0.83 (0.74–0.89)
0.80 (0.12)*

0.79 (0.70–0.83)
0.77 (0.13)*

0.73 (0.60–0.82)
0.70 (0.12)*

0.72 (0.60–0.81)
0.71 (0.11)*

SF6D-Utility < reference 108 (61.4%) 48% 49% 53% 78% 77%

SF36-physical functioning

(SF36-PF)

85 (60–95)
75 (24)*

95 (85–100)
90 (14)*

90 (74–100)
84 (19)*

90 (80–95)
83 (20)*

75 (43–85)
67 (22)*

50 (39–66)
51 (22)*

SF36-PF < reference 65 (36.9%) 12% 26% 19% 50% 79%

Numbers (%) or medians (IQR = P25–P75); Values marked with *represent mean (standard deviation).
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progressive and statistically significant decrease in
SF36-PF scores with odds ratios of 5.69 (95% CI:
1.62–20.06) for PS 22–39 and 25.15 (95% CI: 6.53–
96.81) for PS 40–78 (Table 3, Model 2). Although all
patient characteristics were included in the multivari-
able model, we observed that besides Pettersson
scores, only current HCV infection showed an inde-
pendent statistically significant association with SF36-
PF; details on the regression analysis are provided in
the supplemental data (Table S3).
Sensitivity analyses consisting of repeating the anal-

yses of both models after exclusion of repeated assess-
ments (159 unique patients) yielded similar findings
(data on request).

Discussion

This post hoc analysis of 176 assessments in adults
with severe and moderate haemophilia reports on the

association of HRQoL with haemophilic arthropathy.
SF6D-Utility showed a limited deterioration with
increasing Pettersson scores, from a median of 0.83 to
a median of 0.72 (�0.11, i.e. �13%), while the SF36
domain score for ‘physical functioning’ showed a
much stronger deterioration from a median of 100 to
50 points (�50%). Multivariable regression analyses
showed that Health-Related Quality of Life (SF6D-
Utility and SF36-PF) was significantly lower in
patients with Pettersson scores over 21 points only.

Study design

The present analysis is a post hoc analysis, which is
associated with an increased risk of measurement
errors and/or selection bias. Dutch X-rays scores were
scored by a single radiologist, while French X-rays
were scored by two radiologists. This may have added
some inter-rater discrepancies to the analysis. As more

Table 3. Multivariate logistic regression models describing the association of arthropathy with HRQoL.

Parameter

Univariable regression Multivariable regression

Odds ratio 95% confidence interval P-value Odds ratio 95% confidence interval P-value

Model 1:

Pettersson scores and SF6D-Utility below age-specific reference value

Pettersson score

5–12 points vs. 0–4 points 1.00 0.39–2.60 0.99 0.66 0.23–1.91 0.44

13–21 points vs. 0–4 points 0.72 0.46–3.06 0.72 1.06 0.39–2.93 0.91

22–39 points vs. 0–4 points 3.85 1.36–10.88 0.01 3.05 1.02–9.18 0.05

40–78 points vs. 0–4 points 3.59 1.26–10.18 0.02 4.50 1.53–13.28 <0.01
Model 2:

Pettersson scores and SF36 domain ‘physical functioning’ below age-specific reference value

Pettersson score

5–12 points vs. 0–4 points 2.61 0.76–9.51 0.15 2.52 0.68–9.30 0.17

13–21 points vs. 0–4 points 1.75 0.46–6.63 0.41 1.58 0.41–6.06 0.51

22–39 points vs. 0–4 points 7.25 2.11–24.87 0.002 5.69 1.62–20.06 <0.01
40–78 points vs. 0–4 points 27.96 7.35–106.33 <0.001 25.15 6.53–96.81 <0.001

Multivariable regression adjusted for age, HCV, HIV prophylaxis, inhibitor status, haemophilia, severity and country of origin.

Fig. 1. SF6D-Utility according to Pettersson scores. Subscript to Figure 1:

Multivariable regression showed a significantly lower SF6D-Utility in

patients with Pettersson scores > 21 points, but no additional decrease in

Utility in patients with Pettersson scores of 40–78 points.

Fig. 2. SF36 Physical Functioning according to Pettersson scores. Sub-

script to Figure 2: Multivariable regression showed a significantly lower

SF36-PF in patients with Pettersson scores > 21 points and a progressive

reduction of SF36-PF scores with increasing Pettersson scores.
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SF36 than Euroqol (EQ5D) questionnaires were avail-
able in our cohort, SF6D-Utility values were used in
this analysis. In general, the SF6D-Utility is better at
discriminating between people with relatively mild
health impairment, and the EQ5D is better at discrim-
inating between those with more severe morbidity
[30]. In this population with limited joint disease, the
SF6D-Utility may be therefore the most appropriate
tool for Utility assessment.
Selection bias was avoided by the use of SF36 data

from several cohort studies aiming at including either
full cohorts or consecutive patients visiting the clinic.
The selection of patients for the present analysis was
dependent on the availability of X-rays within
2.5 years from SF36 assessment. This was random, as
the present analysis was not planned at the time and
X-rays are performed at 5-year intervals in all Dutch
patients with severe haemophilia and 7-year intervals
in those with moderate haemophilia at the Van Crev-
eldkliniek. The cohorts included both haemophilia A
and B, but (ex-) inhibitors were under-represented as
they were excluded for the majority of the original
studies. The cohort of patients with severe haemophi-
lia born between 1965 and 94 participated in two
studies, resulting in repeated assessments in 13/159
patients (8.2%) and 17/176 assessments (9.7%). How-
ever, additional analyses excluding the repeated assess-
ments showed similar results.
In the multivariable analysis, the association of

HRQoL with arthropathy was independent of haemo-
philia severity and age. The effect of age was excluded
by the use of age-specific reference values for both
logistic regression analyses. Although the full range of
Pettersson scores was included in this study, the
patients with extensive arthropathy were under-repre-
sented. However, for the present population, the num-
ber of observations above the threshold value of 21
points was sufficient to perform multivariable regres-
sion analyses and to pick up the deterioration with
higher Pettersson scores. Another striking characteris-
tic of the population studied is the low proportion of
patients on prophylaxis. Especially in the younger
patient group this was unexpected, as early prophy-
laxis is the standard of care at the Van Creveldkliniek.
This can be explained by the inclusion of patients with
moderate haemophilia, French patients who were
mostly treated on demand, and some patients who
stopped prophylaxis in adulthood. Again, multivari-
able regression showed that the association of HRQoL
with arthropathy was independent of prophylactic
treatment.

Comparison with others

The data of this study partly overlap with those from
a previous report on the association of Pettersson
scores with SF36 in 96 patients from the Van

Creveldkliniek. That study showed that a Pettersson
score of ≥28 points was associated with decreased
SF36 scores and loss of labour force participation
[31]. This study includes 80 additional assessments
(total 176), presents Utility values, and provides more
extensive analyses including adjustment for other
parameters than age only. The current results suggest
that the ‘threshold’ Pettersson score associated with a
steep decrease in HRQoL is >21 points. We could
identify no other reports on the association of radio-
logical arthropathy with Utility, but the association of
clinical joint scores with the SF36-PF has been
reported in 70 Spanish patients [32]. Although a dete-
rioration of SF36-PF with increasing joint scores was
reported, a threshold was not explored. A Dutch
nationwide study (n = 603) reported univariate associ-
ations of SF36-PF with self-reported joint health, HIV,
HCV and age, but objective parameters of joint health
were not included [33].
So far, only two studies have presented SF6D-Utility

in haemophilia; both showed lower Utilities than the
overall value of 0.76 reported in this study. In a large
European study (n = 500, age 14–83), Lippert et al.
[13] reported a Utility of 0.73–0.76 for patients
<30 years, and 0.66–0.68 for patients aged 30 years
and over. In Belgium, Carvalhosa et al. [34] reported
SF6D-Utility of 0.63 in patients with severe haemophi-
lia (mean age 47 years), which showed a strong asso-
ciation with arthropathy.
The association of HRQoL scores with age, HIV,

HCV, haemophilia type, prophylaxis and haemophilia
severity is well established [13,14,20,30], and was cor-
roborated by this study.

Clinical relevance and future research

Although the direct clinical relevance of radiological
joint changes is limited, its association with HRQoL is
highly relevant, especially in the context of choosing
the intensity of prophylactic treatment; should the aim
be to prevent all bleeding or can a limited number of
joint bleeds be accepted [35]. In addition, it corrobo-
rates the observation that HRQoL is impacted by joint
disease, rather than treatment received [36]. Both
regression analyses showed that HRQoL was only sig-
nificantly decreased in patients with a Pettersson score
over 21 points. Repeating the present analysis in a lar-
ger number of patients will not only allow the evalua-
tion of smaller increments in Pettersson score, but also
enable detection of smaller reductions in HRQoL.
However, the mean SF6D-Utility reduction of 0.03 for
patients with Pettersson scores of 13–21 points was
still below the minimally important difference of
0.041 established for the SF6D [37], while the reduc-
tion for patients with higher Pettersson scores was
twice as high. The reduction of SF36-PF scores was
more pronounced, and although not statistically
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significant, patients with Pettersson scores of 5–21
points showed a SF36-PF reduction of 6–7 points,
which is over the minimally important difference of 5
points for the SF36 [27]. However, in the current
analysis, a very pronounced and statistically significant
deterioration was observed for those with Pettersson
scores >21 points only. This is very interesting from a
clinical point of view: it reflects that although patients
were limited in some of their physical activities (mea-
sured by SF36-PF), this does not immediately affect
activities of daily living and/or role limitations, which
are included in the SF6D-Utility.
The limited ability of Utility measures to pick up

changes in health; in this case, radiological joint health
or physical limitations (SF36-PF) has been observed in
other conditions like cancer. It can be explained by the
fact that SF6D-Utility includes domains that can reflect
adaptation to physical limitations as well as response
shift [38]. Even though utility values will always
underestimate the effect of certain interventions, these
data are used in cost-effectiveness analyses across all
areas of healthcare [6,39]. The present data emphasize
the potential pitfalls of economic models for haemo-
philia treatment, which are usually based on estima-
tions of Utility values [16–19]. To better appreciate
differences between treatment regimens, however, we
recommend including assessment of joint structure and
function, using objective tools such as X-rays or

standardized physical examination, combined with
self-reported assessment in the SF36-PF. For multicen-
tre studies, however, standardization of X-ray scoring
as well as physical examination is mandatory [40,41].
In conclusion, in adults with severe and moderate

haemophilia, only quite advanced haemophilic
arthropathy (Pettersson scores > 21 points) was signifi-
cantly and independently associated with SF6D-Utility
and SF36 domain scores for ‘physical functioning’.
Overall, HRQoL, especially SF6D-Utility was not
affected by early joint disease.
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