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Outcome of a combined physiotherapy
and podiatry haemophilia clinic: patient
perceptions and the effect on ankle
bleeds and joint health
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Background: The ankle joint is the most common
site of bleeding for people with haemophilia (PWH)
in the developed world. Recent surveys suggest
that PWH do not always have access to non-
surgical musculoskeletal interventions and that
when provided; there is considerable heterogeneity
in clinical practice. Aims: To determine patient
perceptions and the potential benefits of a new
combined multidisciplinary physiotherapy-podiatry
haemophilia clinic, and to observe the effect on
frequency of bleeds and ankle joint Haemophilia
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People with haemophilia with a history of ankle bleeds, pain, and
foot and/or ankle deformities value the introduction of a combined
clinic providing access to a physiotherapist and a podiatrist.

Joint Health Scores (HJHS). Materials and methods:
PWH with a history of ankle bleeds, pain, foot and/
or ankle deformities from a single UK haemophilia
centre were referred to the clinic from December
2017 to December 2018. Pre- and post-intervention
ankle joint HIHS data and ankle annualised joint
bleed rate (AJBR) were collected together with a
satisfaction questionnaire asking patients their views
on the clinic’s value, usefulness and their satisfaction
after the initial appointment. Results: Twenty-seven
PWH (16 children and 11 adults) attended the clinic.
All patients agreed or strongly agreed that they
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were satisfied with the new clinic. The combined
multidisciplinary nature of the clinic meant that
patients only needed to attend one appointment
with the expertise of two professionals, rather than
attending two separate appointments. All patients
reported it “more useful to see the physiotherapist
and podiatrist together”. There were no statistically
significant differences in ankle AJBR or HIHS scores
post-intervention compared to pre-intervention.
Establishing a multidisciplinary
physiotherapy-podiatry clinic for PWH with a history
of ankle bleeds, pain, foot and/or ankle deformities
appears to increase patient satisfaction. We did
not observe a significant change in ankle AJBR or
ankle HJHS scores, suggesting they might not be
sufficient to evaluate potential benefits to patients.
A larger study incorporating validated tools, focusing
on patient-reported foot function, pain, activity
and quality of life is needed to confirm if there is
any effect of a combined physiotherapy-podiatry
intervention on ankle joint AJBR and function.

Keywords: Haemophilia A, Haemophilia B, Physical
therapy specialty, Podiatry, Interdisciplinary study,
Foot orthoses

he ankle is the most common site of bleeding
in adults and children with haemophilia where
there is access to prophylaxis with coagulation
factors ™. The long-term consequence of
bleeding into joints is arthropathy 2, leading to pain,
muscle weakness, atrophy, stiffness, contractures and
deformities as well as reduced mobility, balance and
proprioception®l. The pathogenesis of haemophilic
arthropathy is multifactorial. When a joint bleed occurs,
the synovium is responsible for clearing blood from
the joint space. However, in the case of ongoing or
repeated bleeding the capacity of the synovium is
exceeded, leading to iron deposition in the synovium.
This induces synovial changes, such as inflammation,
hyperplasia and angiogenesis, making the joint more
susceptible to renewed bleeding and persistent synovial
inflammation (chronic synouvitis). Irreversible damage
to the articular cartilage occurs due to the direct
effect of blood exposure and the secondary effects
of inflammatory synovial changes. Blood exposure
also has a detrimental impact on the subchondral
bone, inducing changes such as cyst formation,
epiphyseal enlargement and osteophyte formation. The
pathogenic mechanisms resulting in bone changes in
haemophilic arthropathy are poorly understood 2.
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Ankle arthropathy can involve the tibiotalar and
subtalar joints, and the most common associated foot
and ankle deformities for people with haemophilia
(PWH) include fixed plantarflexion, rearfoot valgus
and pes planus foot deformity . Brunel et al. (2018)
reported that the subtalar joint is less affected
than the tibiotalar joint in a small study of adults
with haemophilia, and that rearfoot abduction and
adduction range of motion during walking was reduced
in the presence of subtalar joint arthropathy®. In a
recent study of 163 haemophilia patients, 94 had ankle
arthropathy affecting at least one ankle, 56 (59.5%) of
whom presented with a rearfoot malalignment, the
most common being a valgus deformity 1.

European and UK guidelines on the care of
haemophilia recommend that those with the disorder
should have ready access to a range of services
provided by a multidisciplinary team of specialists,
including availability of a physiotherapy service 8.,
However, a 2015 survey of 37 European countries by
the European Haemophilia Consortium found that
30% of countries reported access to physiotherapy
for people with haemophilia was only sometimes
available . More recently, a pan-European survey
exploring the scope of practice of physiotherapists
involved in haemophilia care found considerable
heterogeneity in clinical practice '9. The most common
physiotherapy interventions reported were muscle
strengthening, education, joint range of motion
techniques, soft tissue techniques, taping and manual
therapy. Use of splinting or orthoses was reported by
approximately 25% of clinicians, although the frequency
of application of functional foot orthoses (FFO) is not
clear from this survey.

Recent systematic reviews indicate that FFO may
be beneficial in reducing pain and forefoot pressures in
people with rheumatoid arthritis by redistributing load
from painful metatarsal phalangeal joints and controlling
subtalar and midtarsal joint forces "%l However, there
is insufficient evidence to indicate long-term pain
relief and reduced disability **. Several conservative
treatments have been described in the management of
ankle arthropathy for PWH, including FFO #4181 Podiatric
FFO may be described as functional or accommodative.
Functional orthoses apply mechanical forces on joints,
creating moments that reduce pressure, shearing or
rate of translational forces that would normally be
exerted in their absence . Accommodative orthoses
are primarily used to accommodate or protect an ‘at
risk’ limb, as it is the case with patients suffering from
diabetes or osteoarthritis and may also have a secondary
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function of providing mechanical support**-2%. In

the vast majority of cases, whether functional or
accommodative orthoses are required, there is evidence
that prefabricated FFO will be as effective as a bespoke
device. Bespoke devices are only prescribed in case

of asymmetries between feet or a deformity which a
generic orthotic would not be able to accommodate 29

A small number of studies have reported
improvements in pain- and function-related scores
for PWH following the provision of FFO 61821 Existing
evidence around ankle bleeds is less clear, with one
study reporting a decrease in ankle bleeds®?¥, and
one study reporting a decrease in spontaneous ankle
bleeds but an increase in traumatic ankle bleeds
following provision of FFO 2, Patients in the latter
study reported that they felt safer when wearing the
FFO and so increased their participation in sports and
activities that could cause sprains and bleeds, which
may have accounted for the increase in traumatic
bleeding episodes??. Interestingly, Lobet et al. (2012)
described self-reported improvements in pain only in
those who reported being satisfied with the FFO 18],
There are several limitations to the methodological
rigour of these interventional studies including: lack of
randomisation or blinding ©182122; |ack of a comparator
group 182022 not all clinically important outcomes were
considered ©222: small sample size *824; and limited
duration of follow-up 24,

The World Confederation for Physical Therapy
defines physical therapy as “services provided by
physical therapists to individuals and populations to
develop, maintain and restore maximum movement
and functional ability throughout the lifespan [...]
identifying and maximising quality of life and
movement potential within the spheres of promotion,
prevention, treatment/intervention, habilitation and
rehabilitation.”? The International Federation of
Podiatrists defines podiatry as the “profession of health
sciences concerned with the research, prevention,
diagnosis and treatment of deformities, pathologies
and injuries of the foot and associated structures — in
relation with the body as well as the manifestations
of systemic diseases — by all appropriate systems
and technologies using scientific and professional
specialised knowledge."?4

In 2008, South et al. reported high patient satisfaction
of a combined physiotherapy and podiatry clinic for
people with haemophilia?®. The rationale for establishing
a multidisciplinary physiotherapy-podiatry haemophilia
clinic was to combine physiotherapeutic haemophilia
musculoskeletal expertise with podiatric foot and ankle
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musculoskeletal expertise to conservatively manage
adults and children with haemophilia with a history of
ankle bleeds, pain, foot and/or ankle deformities. The
aim of this service evaluation was to establish patient
perceptions and the potential benefits of a combined
multidisciplinary physiotherapy-podiatry clinic on ankle
joint health and ankle annualised bleed rates for people
with haemophilia.

Our aim was to observe the effect of a new
combined multidisciplinary physiotherapy-podiatry
haemophilia clinic on patient perceptions, frequency
of ankle joint bleeds and ankle joint Haemophilia Joint
Health Scores (HJHS) 26!,

MATERIALS AND METHODS

Prior to December 2017, patients registered at

Kent Haemophilia and Thrombosis Centre with

a history of ankle bleeds, pain, rearfoot valgus or
varus, pes planus or equinus were referred to local
community-based podiatry services not linked to
the haemophilia treatment centre. However, there
was a high non-attendance rate to this clinic. Links
were established with the local podiatry service and
a combined multidisciplinary physiotherapy-podiatry
haemophilia clinic was established within Kent
Haemophilia and Thrombosis Centre. At this clinic,
patients are assessed concurrently by the clinical
specialist physiotherapist in haemophilia (CD) and

a musculoskeletal specialist podiatrist (AT), and a
treatment plan is discussed and agreed. The clinics
are held every two months.

Table 1. General patient characteristics (n=27)

Type of haemophilia

Haemophilia A 25 (92.6%)
Haemophilia B 2 (74%)
Severity of haemophilia

Severe 17 (63.0%)
Moderate 3(11.1%)
Mild 7 (25.9%)
Severity of haemophilia

No 26 (96.3%)
Yes 1(3.7%)
Severity of haemophilia

Prophylaxis 17 (63.0%)
On-demand 10 (37.0%)
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Adults and children with haemophilia registered at
Kent Haemophilia and Thrombosis Centre with a history
of ankle bleeds, pain, rearfoot valgus or varus, pes
planus or equinus who were referred to the combined
clinic between December 2017 and December 2018
were provided with a satisfaction questionnaire after
the initial appointment. Adults with haemophilia or
parents of children with haemophilia who attended
the clinic were asked to rate their experience and
satisfaction by answering nine questions on a six-point
Likert scale, from strongly agree to strongly disagree.
Questions focused on communication, care, outcome,
convenience, future attendance and recommendation
of the service. Pre- and post-intervention ankle joint
annualised bleed rate (AJBR) and HJHS data were also
collected. This did not include muscle or soft tissue
bleeds in the lower leg or foot. Post-intervention data
was collected at the patients’ subsequent haemophilia
clinic review appointments.

Ankle AJBR was collected for six months pre- and
post-intervention. For patients on prophylaxis, this was
collected retrospectively from Haemtrack, the national
system used in the UK for recording haemophilia
therapies, accessible by patients and clinicians ?”. For
patients on on-demand therapy, this data was taken
from clinical notes. The HJHS is a clinical outcome
measure designed to be carried out by physiotherapists
to monitor long-term joint health in people with
haemophilia ?®. The ankle, knee and elbow joints are
assessed, and each joint receives a numeric score
out of 20, where O represents no clinical signs of
arthropathy and 20 represents severe arthropathy. The
score can be compared to itself over time to determine
if a joint is showing degeneration. Pre- and post-
intervention HJHS scores for the left and right ankles
were combined to give a score out of 40.

Satisfaction questionnaire data is reported using
descriptive statistics. Changes in pre- and post-
intervention ankle ABR and HJHS were evaluated with
the Wilcoxon signed-rank test in SPSS (version 24) and
reported as mean, median and interquartile range. Level
of significance was set at p < 0.05. As data was routinely
collected as part of usual care and anonymised, our
institution did not require review by an ethical committee.
Patients were informed that their anonymised data would
be reported and gave their consent for this.

RESULTS

Twenty-seven (n=27) PWH (16 children and 11 adults)
attended the combined multidisciplinary physiotherapy-
podiatry haemophilia clinic between December 2017
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and December 2018. Table 1 provides an overview

of the patients’ characteristics. Twenty-six patients
(96.3%) were provided with FFO following their initial
appointment which ranged from prefabricated insoles to
custom FFO made to particular specifications, including
rearfoot and forefoot posting, and heel raises (see Figure
1 for examples). Two patients were lost to follow-up;
one patient died, and one patient moved out of area.

Satisfaction questionnaire

The first 16 patients or carers attending the clinic
completed the satisfaction questionnaire. This
included ten children, completed by parents/carers,
and six adults. All (n=16) agreed or strongly agreed
that they were satisfied with the new clinic (see Table
2). All (h=16) agreed or strongly agreed that “it was
more useful to see the physiotherapist and podiatrist
together”, that they "would attend the combined clinic
again’, and that they “would recommend this service to
other people with haemophilia”.

Ankle Annualised Joint Bleed Rate (AJBR)
Ankle AJBR data was available for 24 patients. There was
no statistically significant difference in post-intervention
ankle AJBR when compared to pre-intervention
(Z=-1.413, p=0.158). Mean ankle AJBR was 0.54 pre-
intervention, and 0.25 post-intervention (Table 3).
Fourteen patients (58.33%) had an ankle AJBR of
zero pre- and post-FFO provision. Seven patients
(29.17%) had a positive AJBR pre-FFO provision
(median 2; IQR 1.5-2.0), which decreased post-FFO
provision (median 0; IQR 0.0-0.5). Three patients
(12.50%) had an AJBR of zero pre-FFO provision
(median 0.0, IQR 0.0-0.0) but experienced a single
traumatic ankle bleed (2 patients) or two traumatic
ankle bleeds (1 patient) post-FFO provision (median
1.0, IQR 0.0-1.5).

Ankle Haemophilia Joint Health Score (HJHS)
Full pre- and post-intervention HJHS data was available
for 22 patients. There was no statistically significant
difference in the post-intervention ankle joint HIHS
when compared to the pre-intervention score (Z=-
0.121, p=0.904). Median ankle joint HJHS was 1.0 (IQR
0.0-4.0) pre-intervention, and 0.0 (IQR 0.0-2.25) post-
intervention (Table 3).

Thirteen patients (59.09%) had the same HJHS ankle
scores pre- and post-FFO provision, of which ten had
a score of zero. Four patients (18.18%) had a decrease
in their HIJHS ankle scores post-FFO provision: two
patients had a decrease of one point; one had a
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Table 2. Satisfaction questionnaire results

Total responses to questionnaire
QUESTIONS

NUMBER OF PATIENTS (PERCENTAGE)

16 (57.1%)

The physiotherapist explained the reason for the 15 (93.75%) 1 (6.25%)
appointment to me prior to my/my child’'s appointment
The physiotherapist and podiatrist explained things in a 15 (93.75%) 1 (6.25%)
way that was easy to understand during the appointment
The physiotherapist and podiatrist listened to me 16 (100%)
carefully during the appointment
| am satisfied with the care I/my child received during the 14 (87.5%) 2 (12.5%)
appointment
| am satisfied with the outcome of the appointment for 12 (75%) 4 (25%)
me/my child
| found it more useful to see the podiatrist and 12 (75%) 4 (25%)
physiotherapist together
Attending a podiatry appointment at the Haemophilia 14 (87.5%) 2 (12.5%)
Centre is more convenient for me than attending my
local podiatry clinic
| would attend the combined physiotherapy/ podiatry 14 (87.5%) 2 (12.5%)
clinic again in the future
| would recommend this service to other people with 16 (100%)
haemophilia
SA: Strongly agree D: Disagree
A: Agree SD: Strongly disagree
U: Undecided N/A: Not applicable
Table 3. Ankle HIHS scores and AJBR results
MEAN (+SD) MEDIAN (IQR) MINIMUM MAXIMUM
HJHS pre-intervention 2.86 (+5.51) 1.0 (0.0-4.0) 0.0 20.0
HJHS post-intervention 2.86 (+6.15) 0.0 (0.0-2.25) 0.0 21.0
AJBR pre-intervention 0.54 (+0.93) 0.0 (0.0-1.0) 0.0 3.0
AJBR post-intervention 0.25 (+0.53) 0.0 (0.0-0.0) 0.0 2.0

SD: Standard deviation
IQR: Interquartile range

decrease of two points; one had a decrease of four
points. Five patients (22.73%) had an increase in their
HJHS ankle scores post-FFO provision: three patients
had an increase of one point; one had an increase of
two points; and one had an increase of three points.
ltems of the HIHS that increased were loss of range

of motion (n=3), strength (n=2), pain (n=2), and
persistence of swelling (n=1). Items of the HIHS that
decreased were loss of range of motion (n=2), swelling
(n=1), and crepitus (n=1).

DISCUSSION

We hypothesised that the introduction of a combined
multidisciplinary physiotherapy-podiatry clinic would
be acceptable to patients, might reduce the frequency
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of ankle joint bleeds, and might prevent deterioration
in ankle joint HIHS. We found high patient satisfaction
with the combined clinic approach and no significant

effect on ankle AJBR or HJHS.

Patient satisfaction
Patients reported high levels of satisfaction with a
combined multidisciplinary physiotherapy-podiatry
haemophilia clinic. The combined multidisciplinary
nature of the clinic meant that patients only needed
to attend one appointment with the expertise of two
professionals together at the same time, rather than
attending two separate appointments. All patients
reported it “more useful to see the physiotherapist
and podiatrist together”. As the clinic took place in the
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Haemophilia and Thrombosis Centre, it was also held in
a familiar setting for the patients. All patients said they
“would attend the clinic again” and “would recommend
the service to other people with haemophilia“. No
further questionnaires were distributed after the first 16
patients as no new information was being found from
the questionnaire results.

Rome et al. (2013) also reported high levels of
satisfaction with a new podiatric rheumatology
service 28 Although this was not a combined clinic,
84% of patients reported they were very satisfied with
the service and 63% reported they found the podiatry
service very useful.

Patient satisfaction may be positively associated
with adherence to care. This has been demonstrated in
other long-term health conditions. In a questionnaire-
based study of patients with psoriatic arthritis, Leung et
al. (2009) reported a positive correlation between level
of involvement in healthcare and satisfaction (p<0.001)
and those with high levels of involvement reported
better physical and mental health . In a survey-based
study of patients with diabetes, Albright et al. (2001)
reported that patient satisfaction was significantly
associated with self-care behaviours including: taking
medication (p=0.003); following a diabetic diet
(p=0.000); and glucose self-monitoring (p=0.016) 139,
In a cross-sectional study of adults receiving HIV
care, Dang et al. (2013) found patients who reported
“excellent” adherence to their antiretroviral therapy
were significantly more satisfied with their HIV
care than those patients who were not adherent
(p<0.0001) B4,

Impact of functional foot orthoses on ankle AJBR

We did not observe a significant change in ankle

AJBR following provision of an in-shoe FFO. It was
interesting, however, that at six months’ follow-up,
87.5% of patients maintained an AJBR of zero or had a
lower AJBR post-FFO intervention, suggesting that the
combined clinic is a safe and acceptable option.

Figure 1. Examples of functional foot orthoses provided to patients
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Previous studies have reported a decrease in ankle
bleeds following the provision of FFO. Slattery and
Tinley (2001) reported a decrease in ankle bleeds
for all 16 subjects supplied with FFO at six-week
follow-up 2. Filho et al. (2006) reported a significant
decrease in spontaneous ankle bleeding episodes for
43 haemophilia patients in the six months following
provision of insoles +/- Air Stirrup brace compared
to the six months before provision ??; however, they
also reported a significant increase in traumatic ankle
bleeding episodes. Patients in this study reported that
they felt safer when wearing the insoles +/- Air Stirrup
brace, and so increased their participation in sports and
activities that could cause sprains and bleeds, which
may have accounted for the increase in traumatic
bleeding episodes 122,

Impact of functional foot orthoses on ankle HJHS
To date, no previous studies have examined the effect
of FFO on HJHS scores in people with haemophilia.
We did not observe a significant change in ankle
HJHS following provision of an in-shoe FFO. For
most patients (77.27%) there was no change in ankle
HJHS scores post-FFO intervention. This suggests
that the summed joint HIJHS might not be sufficient to
evaluate the potential benefits to patients of this type
of intervention. Tools focusing on patient-reported
foot function, including pain, activity and quality of
life, together with quantitative evaluation of physical
function might be more appropriate.

When considering individual items of the HIHS,
there was considerable inter-patient variability when
comparing pre- and post-intervention scores. This may
be due to the fact that changes in individual items of
the HJHS are challenging to interpret due to the nature
of unequal categories in the ordinal scoring criteria and
the ceiling effects of the loss of range of motion item.

HJHS items that increased included loss of
range of motion, strength, pain, and persistence
of swelling. Two patients had activity-related ankle
bleeds, which may account for an increase in pain,
loss of range of motion and a decrease in strength.
One patient developed chronic synovitis in the left
ankle, which resulted in persistent swelling, despite a
decrease in ankle AJBR post-intervention (one bleed)
compared to pre-intervention (three bleeds). Two
patients had no bleeds but had an increase in loss of
range of motion. Both patients had established ankle
arthropathy in one or both ankles and had shown a
trend for decreasing range of motion over several
HJHS scores prior to the intervention.
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HJHS items that decreased included swelling, loss
of range of motion, and crepitus. One patient had a
decrease in swelling, which could be attributed to
having no bleeds post- intervention compared to two
bleeds pre-intervention. Two patients had an increase
in range of motion and one patient had a decrease in
crepitus post-intervention. All three patients had no
bleeds or injuries pre- or post-intervention and it is
therefore unclear why these items changed.

Study limitations

There are several limitations to our study. Ankle AJBR
data were only collected for six months pre- and
post-intervention. In addition, it is difficult to use AJBR
as an outcome measure in a mixed cohort of adults
and children.

The satisfaction questionnaire used was not
validated and we did not include a patient-reported
functional outcome measure, a pain-specific outcome
measure, or outcomes such as delayed requirements
for surgery, changes in analgesia use, walking distance,
recovery time following activity, and early morning
stiffness. It may have also been useful to include gait
analysis and abnormalities among the clinic referral
criteria alongside structural abnormalities.

A large number of ankle HJHS scores for our
patients were low, with 45.45% patients having a score
of zero pre- and post-intervention. The HIHS may
therefore not have been the most appropriate outcome
measure to use. In addition, use of the HIJHS over a
12-month period may not be sensitive enough on its
own to show change, improvements or deterioration.

The clinic physiotherapist was not blinded to
patients’ participation in the clinic, introducing potential
assessor bias in the HJHS examination and scoring.

In addition, although we have not addressed the
limitations of the other studies in the current paper, we
have found that currently recommended outcomes
(AJBR and HJHS) may not be sufficient to evaluate
potential patient benefits.

CONCLUSION
This service evaluation highlights the potential benefits
of a combined physiotherapy-podiatry multidisciplinary
clinic approach rather than attendance at separate
clinics for PWH with a history of ankle bleeding, pain,
foot and/or ankle deformities. Patient satisfaction with
our clinic was high, and the clinic’s success has led to
an increase in clinic frequency.

We did not observe a significant change in ankle
AJBR; however, most patients (87.5%) continued to
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have an ankle AJBR of zero or a lower AJBR post-FFO
intervention. We did not observe a significant change
in ankle HJHS scores; however, scores did not show
deterioration for most patients (77.27%), indicating
that this type of intervention is safe for PWH. Given
the small sample size, we are unable to draw firm
conclusions about ankle AJBR and HJHS scores
post-FFO intervention. A larger study incorporating
validated tools focusing on patient-reported foot
function, pain, activity and quality of life, together with
quantitative evaluation of physical function, is needed
to confirm whether there is any effect of a combined
physiotherapy-podiatry intervention on ankle AJBR
and function.
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