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ABSTRACT

Haemophilia is an X-linked genetically transmittedsorder that is characterised by a
deficiency in a circulating blood clotting factofglk et al 2000) and presents with intra-
articular and intramuscular bleeding. HaemophilizsAhe most common and results from a
deficiency of clotting factor VIII (Barlow et al 27). Haemophilia B results from a
deficiency of clotting factor IX. Haemophilia A amlare described as having an incidence of
approximately 1:10 000 and 1:60 000 people resgdygti(Engelbert et al 2007). Both
haemophilia A and B are rare disorders, but arenthst common, severe inherited bleeding
disorder (Price et al 2007).

The haemostatic defects of haemophilia lead to tsp@ous and post-traumatic internal
bleeding events (Von Mackensen et al 2004). Hilketrgl (2001) and Ghosh et al (2004)
reported on the consequences of repeated bleedsmandbilization resulting in muscle

atrophy, chronic synovitis, chronic haemophilichaopathy, contractures, unequal leg lengths
and loss of proprioception. Considering the musskétetal implications of haemophilia,

Bradley et al (2006) reported that haemophilia mmaye a significant impact on the quality of
life (QoL). Varni et al (2006) stated that childreith chronic health conditions were reported
to not only experience lower physical functionibgt also manifested lower emotional, social

and school functioning in comparison with healthyidren.

The main aim of this study is to compare the mustriength, endurance and QoL of a group
of children with haemophilia to a group of aged chatl healthy peers. Children between the
ages of five and sixteen years were included irsthdy.

The MicroFET 2 dynamometer has been used to afisegauscle strength of each subject
and the Six Minute Walk Test has been used tosistmaximal endurance levels of each
group. The PedsQL is one of the quality of lifeegssnent tools used to compare both groups,
where the HAEMO-QOL has been used specificallyest the subjects with haemophilia. The
first group of participants consisted of childreavimg a diagnosis of haemophilia (n=15), and

the second comparative group consisted of nornaaxeloping children (n=18).

The results were analysed and compared using tkderst t-test and the Pearson’s correlation
coefficient. The two groups were well matched fthramthropometric data. With regards to

muscle strength, the haemophilia group showed fiigni weakness with regards to their left



(L) elbow extensors and right (R) knee extensorgdmparison to control group, with p
values as p <0.01 and p< 0.05 respectively. Inrashtthe haemophiliac group showed
significantly greater strength in the (L) and (R)kle dorsiflexors, in comparison to the
control group with p values as p<0.02 and p<0.@peetively. No statistical significance was

demonstrated in the 6BMWT and QoL measures usecekeatiihe two groups.

The children with haemophilia in comparison to altiey sample of age matched peers
demonstrated almost equal abilities in measuredccimstrength and submaximal endurance
levels, and almost equal scores in the PedsQL &%%%and 77.7 % questionnaire indicating
high perceived quality of life in both groups. Téexas a positive correlation between the
Haemo-QoL questionnaire and the PedsQL questiannair the haemophilia group,

indicating, again, high perceived quality of lifeithv no discrepancies between the two

guestionnaires used.

The findings of this study demonstrate a need diathér research on haemophilic subjects in
a South African context. However, the results hstvawn that both the groups in this present
study have reduced muscle strength and poor enckirarcomparison to international trends.
With regards to perceived QoL, the boys with haemil@phad scores which were similar to

those obtained in other studies.
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Chapter 1: INTRODUCTION

Haemophilia is an X-linked genetically transmitidorder that is characterised by a deficiency
in a circulating blood clotting factor (Falk et &000) and presents with intra-articular and
intramuscular bleeding. Approximately 80% of thedus occur within joints (Hilberg et al,
2001). The severity of haemophilia is classifiedlemthree recognised levels: mild, moderate
and severe. They are defined by the level of mehteiplasma coagulation factor activity in the
circulation; >5% is mild, 1-5% moderate and <1% esev (Bradley et al, 2006). This
classification system serves as a guide to theategdrequency of bleeding (Price et al, 2007).
Price et al (2007) reports that even patients witld haemophilia who develop trauma-related
musculoskeletal bleeds can acquire permanent dataagparticular muscle group or joint if not

treated promptly or properly.

Haemophilia A is the most common and results frodefeciency of clotting factor VIl (Barlow
et al, 2007). Haemophilia B results from a deficienf clotting factor 1X. Haemophilia A and B
are described as having an incidence of approxIgnat&0 000 and 1:60 000 people respectively
(Engelbert et al, 2008). Both haemophilia A andr& r@are disorders, but are the most common,

severe inherited bleeding disorder (Price et &,720

The haemostatic defects of haemophilia lead totsp@ous and post-traumatic internal bleeding
events (Von Mackensen et al, 2004). Price et ad{2@escribe examples of bleeding, such as
intracranial haemorrhage, deep muscle and jointmbatage, hematomas, retroperitoneal
haemorrhage, post surgical bleeding, easy bruigimymucosal bleeding. Hilberg et al (2001)
and Ghosh et al (2004) reported on the consequesfcespeated bleeds and immobilization
resulting in muscle atrophy, chronic synovitis, aitic haemophilic arthropathy, contractures
(caused by repeated bleeds and abnormal posturesjyal leg lengths caused by repeated joint
bleeds resulting in varus or valgus deformity, daods of proprioception. Considering the
musculoskeletal implications of haemophilia, Brgdi al (2006) reported that haemophilia may
have a significant impact on the quality of lifedlQ, including: life style issues such as
restrictions in physical activities, parental camse development of high-titre inhibitors, and now
much less frequent, therapy related infectious dmamons such as hepatitis, and HIV. Varni et

al (2006) stated that children with chronic healbimditions were reported to not only experience

1



lower physical functioning, but also manifested ésvemotional, social and school functioning in
comparison with healthy children. The treatmenhaémophilia as well as related complications
might influence the QoL of children and their faiesl (Von Mackensen et al, 2004).

Health Related QoL can be seen as a subjectiveseptation of health, including the physical,
mental, social, emotional and everyday life dimensiin terms of wellbeing and function from

the patient’s perspective (Bullinger et al, 20040n Mackensen et al (2004) reports that 13% of
approximately 20 000 publications in QoL focusedchitdren, and Bullinger at al (2004) agreed

that QOL research in children is still rare.

The Haemo-QoL was one of the first attempts to gerea targeted instrument for QoL
assessment in children with Haemophilia (Bullingeal, 2004). Pollak et al (2006) describe the
Haemo-QoL as a set of disease-specific and agéedelguestionnaires to measure QoL in

children and adolescents with haemophilia.

The Pediatric Quality of Life Inventory, PedsQL wedssigned as a modular approach to
measuring pediatric health-related QoL in childiem the ages of two to 18, with generic core
scales and disease-specific modules (Varni e0aRR Varni et al (2001) report that the PedsQL,
with its generic core scales, includes the abiiityconduct comparisons across pediatric acute
and chronic health conditions, as well as to enbblech marking with healthy population norms.

It further states that it reflects those items tirat of universal concern across age groups.

According to van der Net et al (2006), when childvwdth haemophilia participate on the same
level of physical activities as their healthy petrday, it is relevant to know if this coincides
with a good level of health-related QoL. Falk et(2000) mention that despite the agreement
regarding the benefits of preservation of well-deped musculature in haemophilia patients; it
is still evident that there are no quantitativeort® of muscle strength and endurance in such
patients compared with healthy individuals.

Muscle strength can be estimated and measured ufiifgyent methods, ranging from
observation without equipment to laboratory exarmes with isokinetic instruments. In clinical

practice, the most common method is manual mussting. Eek et al (2006) and Li et al (2005)



both state that manual muscle testing is subjecmn is not sensitive enough to distinguish
subtle differences and changes in strength. Itieas recognised that traditional manual muscle
testing using a 5-point grading scale has pooditgland reliability (Li et al, 2005). A portable,
hand-held dynamometer (HHD) has been shown to beliable and easy-to-use method to
measure muscle strength in clinical practice (Eeletval, 2006). Ghosh (2004) identified that
acute bleeding into major joints such as elbow,eknand ankles is common presentation of

severe haemophilia.

Li et al (2005) and Li et al (2007) stated in diffiet studies conducted that an individual's
response to exercise is an important clinical assest tool, as it provides a combined
assessment of their respiratory, cardiac and mktabgstems. They describe the six-minute
walk test (6BMWT) as a quick, easy and inexpensiag o assess the physical function of an
individual. The 6MWT is easier to administer, ibetter indication of daily activities, is a useful
measure of functional capacity and better toler#tatl any other walk test (Li et al, 2005). Both
Li et al (2007) and Enright (2003) found the (6MW®)be an important component of perceived

QOL as it demonstrates the ability to perform daityivities.

PROBLEM STATEMENT:

It is not known what impairments in terms of mussteength, endurance and perceived QoL

South African children with haemophilia have in qmarison to their healthy peers.

AIM OF THE STUDY:

The aim of this study is to compare the musclengtie endurance and QoL of a group of

children with haemophilia to a group of aged matichealthy peers



STUDY OBJECTIVES:

The objectives of this study are as follows:
1. To establish the muscle strength of elbow flexord extensors, knee flexor and extensors
and ankle plantarflexors and dorsiflexors in haenil@e patients compared to their
healthy peers.

2. To establish the endurance of haemophiliac patimtiscompare this to the endurance of

healthy peers.

3. To ascertain the perceived QoL of haemophiliacepddi in comparison to the perceived
QoL of healthy peers.

4. To determine whether there is a correlation betwberPedsQL and Haemo-QoL scores

in boys with haemophilia

SIGNIFICANCE OF THE STUDY

Despite there being large amounts of literaturehaemophilia worldwide, there are limited
studies done in South Africa. There is a need westigate children with haemophilia within
South Africa in order to understand how the conditis impacting on the health and well being

of these children so that appropriate managemegrammes can be developed.

The haemophiliac clinic at Chris Hani Baragwanatspital (CHBH), which is run on a monthly
basis represents a typically run clinic found irtigey hospitals in South Africa. Good quality
rehabilitation is an integral part of effective ¢pterm treatment of the disease (Milhalova, 2007).
Results obtained from this study will contribute tee advancement of more extensive
rehabilitation programs for children with haemoghilA comprehensive approach provides
ongoing assessments and continuity of care, thedebseasing the amount of complications for
individuals with haemophilia (Price et al, 2007).



Chapter 2: LITERATURE REVIEW

Despite there being large amounts of literaturehaemophilia worldwide, there are limited
studies done in South Africa. This literature reviserves to discuss haemophilia in a South
African context, with regards to strength, endueaand perceived quality of life. The literature
was obtained through comprehensive searches onr maja bases (Pubmed, Medline, MD
Consult). Keywords used in the searches were: hpeitiey quality of life, muscle strength

testing, endurance training, Six-Minute Walk Test.

2.1 Introduction

Haemophilia is an x-linked genetically transmittehgulation disorder that is characterised by a
deficiency in a circulating blood clotting factodlV(haemophilia A) or factor IX (haemophilia
B) (Falk et al, 2000, Douma-van Riet et al, 2008gemophilia A and B are clinically
indistinguishable (Brown, 2005). Due to the heiagi pattern of haemophilia, patients are
almost invariably male, while women can be carr@rthe disease (Plug et al, 2005). Males with
haemophilia predominantly inherit the haemophileng from their carrier mothers (Brown,
2005). Although haemophilia is an x-linked inhetitelisorder, 30% of cases occur as a
spontaneous mutation, and therefore, there is mdyfdnistory of the disease in such cases (Price
et al, 2007; Mahlangu et al, 2008). Haemophilia bas of the highest mutation rates among

genetic disorders (Luck et al, 2004).

2.1.1 Incidence

The true incidence of haemophilia is unknown, Isuestimated to occur in approximately 1 in
every 50 000 male births (Carlos Rodriguez-Merchi&@9,7; Peerlinck et al, 2010). With regards
to haemophilia A and B, the frequency is approxetyatl:10 000 and 1:60 000 respectively
(Douma-van Riet et al, 2009). Haemophilia A andrB #ound in populations throughout the
world and do not appear to have any ethnic or racedisposition (Brown, 2005). However, the
reported prevalence of the disease shows majaerdiftes worldwide depending on economic

status and reporting procedures (Peerlinck etGOR The number of people with haemophilia



worldwide is estimated to increase from approxinyag0, 000 in 1990, to 440,000 by 2020
(Barlow et al, 2007).

2.1.2 Severity

The clinical manifestation of bleeding in haemojhilepends on the severity of the disease
(Mahlangu et al, 2008). The severity of haemopldha vary from mild to severe according to
the functional plasma levels of the clotting fackod the severity of bleeding. This classification
system serves as a guide to the expected frequehdjeeding (Price et al, 2007). Mild
haemophilia is characterised by functional plasevels above 5% of normal factor VIl levels.
Bleed rarely occur, and are most common followimgnificant trauma or surgery (Carlos
Rodriguez-Merchan, 1997). In the moderate formmbkagevels are between 2 and 5% of normal
levels and bleeding characteristically occurs saviimes a year, usually after some trauma. In
the severe form of haemophilia, plasma levels atevh 1% of normal, and patients suffer from
spontaneous bleeding even in the absence of tréGaréos Rodriguez-Merchan, 1997; Falk et
al, 2000; Tiktinsky et al, 2009). The clinical setye of haemophilia is inversely related to
circulating clotting factor (Mahlangu et al, 2008 severe and moderate haemophilia, the
bleeding tendency appears early in childhood (Latidet al, 2006). In severe haemophilia
patients, 15%-20% develop antibodies to therapeatid prophylactic factor replacement
(Santavirta et al, 2001; Ghosh, 2004). The critieakel of factor necessary for hemostasis to
occur is recorded to be 30% (Carlos Rodriguez-Manch997).

2.1.3 Life Expectancy

The mean life expectancy of patients with haemagphias less than 30 years prior to the
introduction of clotting factor preparations (Rodeal et al, 1990; Plug et al, 2005). Overall
patients with severe hemophilia had a 5-fold highsk of death than men in the general
population (Plug et al, 2005). Life expectancy aeimophiliacs has increased with advances in
haemophiliac treatment, such as clotting factorparations over the past few decades.
(Oldenburg et al, 2009).



2.2 Pathophysiology

The term bleeding disorder refers to a conditiothefblood clotting system, in which bleeding is
prolonged and excessive (Barlow et al, 2007). Faged activation of partial thromoplastin time
(APTT) is generally found in haemophilia (Peerliretkal, 2010).

2.2.1 Haemarthrosis

Haemarthrosis frequently starts early in life whegkildren with haemophilia generally
experience their first joint bleed before the aféwm years (Sherry, 2008). Due to this early
onset, unless haemarthrosis is successfully managpdrtrophy of the epiphyseal growth plates
may occur, resulting in the development of sigaificstructural deformities (Sherry, 2008).

The pathogenesis of haemophilic arthropathy is ¢mnes extent misunderstood (Carlos
Rodriguez-Merchan, 1997; Sherry, 2008). However,atwlis known is that persistent
haemarthrosis results in a vicious cycle of chrayicovitis leading to chronic joint destruction
(Sherry, 2008). The pathogenesis is multifactonmadluding general and local physical, chemical

and inflammatory factors (Carlos Rodriguez-MercHe997).

Under normal circumstances, the healthy synoviambrane is thin (being made up of two
layers of cells), white and avascular. After repdableeds, the synovial membrane undergoes
hypertrophy which is one of the first changes tounalue to the reabsorption of blood and the
absorption of the iron pigment. This causes thsuéisto swell and become filled with blood
vessels, thus the membrane becomes villous wigngst neovascularization. It also becomes
thicker, with an irregular surface. Furthermorerich capillary network develops beneath the
synovial membrane so as to increase the blood #od remove the breakdown products of
blood. Further bleeding generally occurs due tohyyyertorphic tissue which occupies the space
within the joint, which is more likely to be damageéDue to recurrent bleeding, the synovium
begins to produce enzymes which cause furthernmfiation in the joint. In addition to this,
inflammatory cytokines are released causing inee@gserfusion and weakness of the intra-
articular vessels. The chemical reactions relatetthé breakdown of blood in the joint damages

the articular cartilage, and causes bone erosidrbane remodelling, which eventually begins to



peel off, leaving exposed bone (Buzzard et al, 188®ert, 2000; McGee, 2006; Sherry, 2008).
Eventually the bleeding causes destruction of §rwum and is replaced with scar tissue
(Gilbert, 2000).

In due course, chronic synovitis is establishedhwannus thinning of the cartilage bony
changes, and eventually joint dysfunction sucledsiced range of movement, stiff, painful joints
or chronic swelling. In children, synovitis caudegpertrophy of the epiphyseal growth plates,
potentially leading to bony hypertrophy, leg lengibcrepancy, and angular deformities (Sherry,
2008).

2.2.2 Muscle Bleeds

Bleeding into muscles can occur in both skeletdl smooth muscles (Beeton et al, 1998). Acute
muscular bleeding episodes are generally relatedlitect trauma, and may be related to
underlying biomechanical factors at the whole liorbto muscle length/strength imbalances in
combination with abnormal biomechanics. This preoses the muscle to abnormal shear torsion
forces, causing microtrauma and intramuscular lihgedD Young, 2009). Bleeding into the
muscles induces a local inflammatory response, wimay cause fibrosis or muscle contractures.
This may result in mechanical dysfunction, thusuridg further muscle bleeds (Ashrani et al,
2003).

The main complication of muscular bleeds is thenftron of cysts or pseudotumours (De Kleijn
et al, 2004). The local pathophysiology that resuitthe encapsulation of a haematoma remains
unclear, but most authors agree that the lesiaotsstath bleeding into the soft tissue with failure
of complete resorption (De Kleijn et al, 2004). Tteem haemophilic pseudotumour describes a
localised haemorrhage with the development of aigmeapsule around the haematoma. If left
untreated, it may ossify, with calcific changesuard its well defined borders. As pseudotumour
has the potential to erode soft tissue and adjabene, leading to pathological fractures
(D’Young, 2009).
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2.2.3 Incidence of Inhibitors

One of the major complications of haemophilia is tievelopment of inhibitors; the neutralising

alloantibodies against the deficient clotting fadto some patients (van der Bom et al, 2009).



Approximately 15% of factor VIlI-deficient patientsd even fewer factor IX-deficient patients

develop antibodies to their factor replacement KLet al, 2004). These alloantibodies act as
inhibitors and prevent haemostasis even after faegglacement is given, thus requiring use of
bypassing agents (Luck et al, 2004). However, pttievho develop inhibitors tend to have

bleeding episodes that are difficult to controleewith the use of bypassing agents (van der
Bom et al, 2009).

The incidence of inhibitors may depend on genditidrs such as gene mutation, or due to
factors such as frequency and dose of clottingpfaofusions (van de Bom et al, 2009). For the
most part, inhibitors develop early in a patieritsatment life. In haemophilia A, it has been
reported that early exposure to FVIII therapy maylibked to subsequent inhibitor development
(Santagostino et al, 2009). Inhibitor developmarttaemophiliacs has been linked to race, nature
of mutation and the type of factor used (Ghosh4208antagostino et al (2009) included other
factors such as genetics, challenges to the immystem and environmental influences to be

linked to the development of inhibitors.

2.3 Diagnosis

An accurate diagnosis of haemophilia is importantriake as this will dictate the nature of
therapeutic intervention. The essential fundamerital making a diagnosis include:

» A comprehensive bleeding history

» A complete physical examination

» Performing screening tests for bleeding diathesis

* Performing confirmatory tests.

These screening tests include measurement of gla@lint, international normalised ratio (INR)
and activated partial thromboplastin time (aPTTeeling time should also be determined if

bleeding is suspected to be due to platelet dysfumor blood vessel abnormality.

The screening tests are followed by confirmatoststewhich include specific factor assays,
inhibitor assays, platelet function tests and voiletand factor assays, where indicated. Since

haemophilia A and B are indistinguishable clinigalhd on screening tests, their diagnosis must
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be confirmed by specific factor assays. Factor yassdlow classification of haemophilia as
severe, moderate or mild depending on the plasmeectration of FVIII or FIX(Kitchen et al,
2000; Hemophilia of Georgia U.S.A, 2000; Simonle2808).

2.4 Presentation

The presentation of patients with haemophilia w#él described according to the International

Classification of Functioning (ICF) model.

2.4.1 Impairments:

According to the ICF model, impairments can be dbed as the problems in body functions and
structure (McGee, 2006).

Patients with haemophilia experience a varietyleéthng manifestations, which usually, but not
always, are in keep with their baseline level afttohg factors. Haemarthrosis, synovitis and
bruising are the most frequent complications fotiguais with haemophilia and are frequently
accompanied by marked muscle atrophy around timé, jpossible due to the poor use of that
muscle (Gomis et al, 2009). Examples of bleedimtuinte intracranial haemorrhage, deep muscle
and joint bleeds, hematomas, postsurgical blee@asgy bruising and mucosal bleeds (Price et al,
2007). Up to 80% of bleeding episodes occur injtinats, but in infants under 2.5, soft tissue

haematomas are more common (Bladen et al, 2007).

2.4.1.1 Intracranial Haemorrhage (ICH)

Intracranial haemorrhage (ICH) is a relatively umooon, but very serious complication of
haemophilia that may impair the life expectancy angact the long term prognosis of patients

with haemophilia (Revel-Vilk et al, 2004; Ljungat 2008).

ICH occur in 2 to 14% of haemophilia patients imgd in survey data, with an incidence
between 54 and 200 per 10,000 person’s with haeiipler year, and is associated with 18%
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mortality. It is more common in severe haemoplphdients, but is not excluded in patients with
mild haemophilia (Revel-Vilk et al, 2004; Brown,%).

ICH is a significant cause of mortality, and moityidn patients with haemophilia (Ljung et al,
2008; Bladen et al, 2009). The prevalence and catid€H in children with haemophilia in
unclear and varies from 3.58% to 12% in the litemtwith mortality varying between 0.6% and
21.9%.

The majority of ICH'’s in person’s with haemophib&cur in the pediatric age group, in which
the most common cause if ICH in children is birdutna (Revel-Vilk et al, 2004; Bladen et al,
2009). The origin of the ICH may be subdural, sabanoid, intracerebral, or intraventricular
(Bladen et al, 2009). Symptoms include severe heeta vomiting, seizures, mental status

changes, blurry vision, and can progress to contteath (Brown, 2005).

The general outcome from an ICH in childhood cangeafrom no apparent neurological
impairment to death, with a range of neurologicapairments between those extremities,

including psycho-intellectual consequences (Ljungle2008; Bladen et al, 2009).

2.4.1.2 Joints Affected

The musculoskeletal system is the most commonos$itdeeding among haemophiliac patients
and the major source of disease-related morbidifyatients who are incorrectly treated (Brown,
2005).

Today prevention of joint damage is one of the mogiortant goals in haemophilia therapy
(Oldenburg et al, 2009).

In order for a joint to be ‘stable’ as such, ilependant on three factors:
(1) Relevant joint congruence
(2) The integrity of noncontractile peri-articulennective tissue, and
(3) Muscular function across a joint that produseprevents motion
(Buzzard, 1998)
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Haemarthrosis is the most common musculoskeletdirfg in haemophilia, usually involving the
joints of the lower limbs (Battistella, 1998; Fadkal, 2000). The most common complication is
synovitis of the joints leading to more frequergdals and development of target joints (Falk et
al, 2000; Price et al, 2007). The definition obaget joint, as described by Price et al (2003) is
minimum of three bleeds into a single joint withen consecutive three month period. The
frequent bleeds again cause recurrent synovitiglingato joint degeneration, reactive
degenerative bone formation, articular distortiowl at times severe disability (Falk et al, 2000;
Santavirta et al, 2001). Literature has shown &safew as three joint bleeds over 18 months can

cause chronic joint damage (Bladen et al, 2007).

Approximately 80% of recurrent haemarthrosis ocaurthe elbows, knees and ankles (Buzzard,
1997; Engelbert et al, 2008). Haemarthrosis predately occur in these diarthrodial joints,
most often in the lower limbs (Santavirta et alp20Brown, 2005; Gomis et al, 2009), with the
median age at first joint bleed being 2.2 yearoWBr, 2005). These joints are more susceptible
to haemarthrosis due to the large amount of symowiithin the joint. These joints also lack the
protection of muscle coverage and are unable tiostahd rotatory and angular stresses (Buzzard,
1997). Today, the ankle joint is the most commae ®r bleeding in both children and adults
with haemophilia (Stephensen et al, 2009). Furtbeendue to chronic joint bleeds, ROM
limitations begin at an early age which can ultiehataffect participation in physical activities
(Soucie et al, 2004)

Due to episodes of bleeding, periods of decreas#dity that follow and restrictions on
participation in physical activity, people with Imaephilia are predisposed to impaired strength,
balance and proprioception (Wittmeier et al, 200T)pairments of the musculoskeletal system
will in turn limit activities of daily living and estrict participation in social activities (Heijnen
2008), and will account for major long-term comptions of severe haemophilia (Manco-
Johnson et al, 2002).

2.4.1.3 Muscles Affected

Bleeding into the muscles is said to account fatwben 10%-30% of all musculoskeletal

bleeding episodes in patients with haemophilia {@eet al, 2001)Compared to spontaneous
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joint haemarthrosis, muscle bleeds are mostly @ssac with trauma (Beyer et al, 2010).

Bleeding can occur in either skeletal or smooth ctass with the most common sites including
illiopsoas, gastrocnemius and the forearm flexossctas (Beeton et al, 1998). Muscle bleeds
generally need more time for healing than jointedie and can equally impact negatively on
range of movement (ROM) (Blamey et al, 2010). Begtmal (2010) conducted a survey to
investigate the current practise in the managemtntuscle bleeds with participation from 22

haemophiliac patients. It was interesting to nbtg from this survey it was found that llliopsoas
(55%), calf (18%) and thigh (18%) were scored as riost serious bleeds. Bleeds into the
illiopsoas muscle is considered potentially liferetitening with significant morbidity, with

further complications such as anaemia/hypovolaentfiegnic back pain, groin and thigh pain,

femoral nerve compression, as well as contractirése hip joint (Ashrani et al, 2003).

Muscle bleeds lead to spasms of the affected mubdefficiently treated muscle bleeds may
result in several complications such as irreveesddmage to the muscle including compartment
syndrome, reduced range of motion, loss of functexcessive blood loss, infection, peripheral
nerve complications, bruising, swelling and pairy8r et al, 2010; Battistella, 1998; Beeton et
al, 2001). Pain and muscle spasm can put the adjgm@t articulation in a painful position
(Battistella, 1998).

Type Il muscle fibre loss is the major componenhaemophilic muscle atrophy (Battistella,
1998). Muscle strength recovers before muscle vel(@attistella, 1998). A sufficient muscular
strength is necessary not only for range of moventen also for the control of the joint and the

absorption of energy (Hilberg et al, 2003).

As reported by the literature the quadriceps musctmnsequently weak as a result of recurrent
bleeds into the knee joint, resting of that jointlanadequate rehabilitation following the bleed
(Manigandan et al, 2004; Hart et al, 2010). Thedgeaps muscle is the shock absorber for the
weight bearing forces that occur on a daily basistrong quadriceps muscle is also associated
with sufficient strength necessary to reduce st@inthe collateral ligaments (Hilberg et al,
2001).
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In a study conducted by Falk et al (2000), the deusttength and anaerobic power was tested in
thirteen boys with severe haemophilia in comparigmrlé age matched peers. The Biodex
System Il dynamometer and the Wingate Anaerobid Wese used during the study. It was
found that children and adolescents with haemaphiere characterised by lower muscle

strength and anaerobic power when compared to atghed control.

2.4.1.4 Pain

Chronic or recurrent pain is a common incidence ragnchildren and adolescents, affecting as
much as 25% of the pediatric population. Childreithwchronic pain have reported on
disturbances in sleeping and eating habits, ppéimn in social and schooling events as well as

overall a decreased sense of well being (Gold, &0419).

Pain is subjective, and many presume that childrerunable to reliably report on pain (Sherry,
2008). Thus pain in children is characteristicalipderrecognised and undertreated. The
dictionary definition of pain is any unpleasant s@y or emotional experience associated with

actual or potential tissue damage, or describatigh ways (Sherry, 2008).

‘Pain is of particular relevance on the daily ld€a haemophiliac’ (Wallny et al, 2001). It has
been shown that pain in haemophilia acts as an riamopredictor of disability over a longer

period of time (Van Genderen et al, 2006). Haeml@pban cause arthritic pain when joints are
damaged by repeated joint bleeds, as well as qqasute pain during joint bleeds (Elander et al,
2009). Although pain is often the direct result afbleed in those with haemophilia, the

musculoskeletal system in itself can contributeotdje the origin of pain (Dalzell, 2005).

Haemophilic patents generally report that pain oagatively impact on everyday physical
function, moods and well-being, as well as perakigaality of life (Sherry, 2008) Elander and
colleagues (2009) conducted a study to assess &hettgative thoughts and pain coping
strategies could influence pain intensity and peecke quality of life in 209 men with

haemophilia A and B. Although many studies havenshthat quality of life can be improved

with on-demand treatment and prophylaxis, this ystisd suggesting that quality of life can

15



potentially be improved by interventions to promdietter acceptance of pain, and reduce

negative thoughts about pain.

Van Genderen et al (2006) conducted a study irgegstig the role of pain in functional
limitations in haemophiliac patients as well as thepiction of pain experienced by these
patients. Seventy-eight adult haemophiliac patieotapleted one questionnaire on pain and one
on self perceived functional abilities. Two thirofsthe patients reported that pain was present in
their daily life. It was also shown that pain plagssmall but significant role in functional

limitations.

Railton et al (1987) studied the clinical featuoéd58 bleeds in muscle of the upper limb of 44
boys with severe haemophilia over a two year pe@dhe 158 bleeds, the authors reported that
99% of the bleeds were treated within two hoursmdet. Pain was the presenting symptom in

80% of each bleeding episode, whether on movenreaitrest.

Proper pain management is essential in patients aemophilia to allow for active exercise,

proprioception and co-ordination (Buzzard, 2007).

2.4.1.5 Obesity

Obesity has become a global health problem andbbas declared an epidemic and ‘public
health’ crisis among children worldwide due to aerease in its occurrence (Whitlock et al,
2005; Armstrong et al, 2006).

Children who are overweight are generally less hjly active and/or exercise at lower
intensities than children who are not overweighvMa- Van Riet et al, 2009). Literature has
shown that obesity is 50% more common among bageaally those who do not meet the
recommended amount of physical activity (Blademle®007). Children with haemophilia may
be at an increased risk for becoming overweighh assult of inactivity due to joint bleeds or
overprotection (Douma-van Riet et al, 2009). Olyelsids to overloading of the joints, which

may in itself cause further bleeds and joint dam@sdek et al, 2010). Further consequences of
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obesity include pulmonary, orthopaedic, neuroldgicandocrine and gastroenterological
conditions as well as cardiovascular risk factovéiglock et al, 2005).
One of the most significant short-term morbidittdobesity is the psychosocial problems which

include reduced self-esteem, and decreased qoélifg (Whitlock et al, 2005).

2.4.2 Activity

The ICF model describes activity as the performari@etask or action by an individual (McGee,
2006).

2.4.1.2 Endurance

Physical fithess has been described by the Amergaademy of Physical Education as ‘the

ability to carry out daily tasks with vigour anceghess, without undue fatigue and with ample
energy to engage in leisure time pursuits and t@tntee above-average physical stresses
encountered in emergency situations’ (Vanhees, 204l5). Exercise has a direct influence on
fitness levels, such as endurance, strength, fléyjlco-ordination and other health parameters

such as blood pressure and body composition (Vanétes, 2005).

In adults and children, exercise brings about miggical changes in the cardiovascular,
pulmonary and metabolic systems. However, in caidiifferences in physiological changes are

seen as growth and development occur (McGee, 2006).

Koch et al (1984) assessed the physical fithesshiddiren with haemophilia between 8.3 and
15.5 years and reported a significant reductiorexercise capacity possible due to insufficient

intensity during daily physical activities.

Engelbert et al (2008) evaluated aerobic capacitychildren between 8.2-17.4 years with
haemophilia compared to their healthy peers, awgvet that aerobic capacity of children with
haemophilia is lower than the normal population,evdas their overall muscle strength is

comparable with healthy peers.
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2.4.2.2 Gait

Walking involves the repetitive interaction of mlescand joints to propel the body forward at
different speeds, over different surfaces whilepgupng the weight of the body (Stephensen et
al, 2009). Literature has shown differences in dpsevalking, step length, stride length and step

time have been reported in haemophiliac childreapi$ensen et al, 2009).

Gait deviations are commonly seen in patients Wwabmophilia due to frequent immobilisation

causing subsequent muscle weakness, shorteningiahdhanges (McGee, 2006).

Comparisons of biomechanical gait parameters ifdi@n with haemophilia compared to their
age matched peers were investigated in a studyucted by Stephensen et al, 2009. Fourteen
children were used in each group, ranging from ##@8&8rs of age. Sagittal plane kinematics,
kinetic and temporal-spatial data was capturedaviaotion capturing system and two force
platforms. The results suggest that there are dadynechanical changes present in young
haemophiliac patients due to recurrent ankle jbieeds, thus implying that lower limb joint

function is more impaired than previous literatundicated.

2.4.2.3 Balance and Proprioception

Proprioception can be defined as the sense of osthovement and changes in equilibrium, and
the knowledge of position, weight and resistancelpécts in relation to the body (Hilberg et al,
2003). Proprioceptive deficits have been descriyedhe literature as both a consequence and
cause of injury (Buzzard et al, 1998; Hilberg et24l01). Proprioception plays a significant role
in the afferent and efferent neuromuscular cordros. These arcs are disrupted by joint and soft
tissue injury, which may contribute to micro-traunaad re-injury (Hilberg et al, 2001).
Therefore, specialized training for global propapton would be necessary to compensate for
proprioceptive deficits, thus preventing furthelsaand bleeds. Impaired proprioception may
have a negative impact in daily living particulaimyconditions where unimpaired proprioception
is required (Hilberg et al, 2001).
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Hilberg et al (2001) conducted study to investigdite proprioception and maximal isometric
strength in the lower limbs of haemophiliac patecdmpared with anthropometrically matched
controls. Proprioception was measured by the ogestand test, with eyes opened or closed,
posturomed, angle-reproduction and the tuning fdiwer limb strength was measured by
performing a leg press and knee extension. It wag/s that global proprioception was impaired

as well as a unique isolated weakness to the kiteasor, the quadriceps muscle.

Balance performance is complex and multi-dimengjanaolving not only the skill to maintain
a static stance, but the ability to maintain etulim under a series of dynamic conditions,
which classically reflect circumstances when faiésur (Fearn et al, 2010). All motor abilities

require a stable control of posture and balancestglet al, 2007).

In a study conducted by Fearn et al (2010) balamckerelated performance was evaluated in 20
adult haemophiliac patients compared to their hgadtige matched peers. Static and dynamic
balance, mobility, strength, physical activity gatl efficacy was evaluated via a comprehensive
suite of clinical and laboratory measures. It wagntd that the patients with haemophilia have
moderate impairments in balance, mobility and eslameasures, compared to their healthy

peers.

Subsequent to the above mentioned study, Austaal €2007) investigated postural control
during the transitional stage between standingvealing by measuring the abilities of healthy
children in three different age groups, namely tawohrees years, four to five years and seven to
eight years of age, and compared the results &ethban adult group. The results indicated that
the youngest children had the least control oveir thovements in dynamic standing. Literature
has shown that children with haemophilia experigheg first joint bleed at a median age of 2.2
years (Brown, 2005). As mentioned previously, bilegdnto a joint can affect proprioception
(Hilberg et al, 2001), which could further hindexdnce in this age group.

2.4.3 Participation

Participation, as described by the ICF, is the Ivement in a life situation (McGee, 2006).
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2.4.3.1 Quality of Life (QOL)

“Quality of life can be broadly defined as the dsgrof satisfaction with life in general”
(Rosendaal et al, 1990). Health-related qualityifef(HRQoL) is an important outcome for the
evaluation of haemophilia care, and is defined amudtidimensional construct regarding the
physical, emotional, mental, social and behavios@hponents of wellbeing and function as
perceived by the patients and/or observers (Retraly 2004).

The debilitating problems of haemophilia often f&sin restrictions of the patient’s activity and
reduction in productivity, thus impacting negativeh the patient’s QOL (Siddiqi et al, 2010).

The disease—related challenges faced by paremtithioare providers and the adolescent patients
themselves are made more complex due to the sinedtess physical, social and sexual changes
experienced by teenage boys (Petrini et al, 2008)nagers tend to focus on the present and may
not perceive the prevention of potential futurenjalisease as a high priority. Thought processes
during puberty may include denial of the diseaskilavemotional reactions may include fear
(Petrini et al, 2009).

A physiological approach to the management of ptgiewith haemophilia is becoming
increasingly important. In previous studies it lh@en shown that key factors that influence the
quality of life from the physiological perspectiveglude family, health, education and leisure
time (Salek et al, 2010). Functioning and health aot only associated with the underlying
disease, but are also influenced by personal andoamental factors (Van Genderen et al,
2005).

2.4.3.2 Academic Achievement

The consequences of haemophilia affect both s@gidl academic activities in children with

haemophilia including restriction of activities farevent trauma, absenteeism from school
following a bleed and general inability to parti&ip fully in normal happenings of childhood

(Usner et al, 1998). Children who experience mdeeding episodes are more likely to attain
lower academic standards than those with feweidslésherry, 2008).
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In a study conducted by Usner et al (1998) 307dolail with haemophilia were assessed for
abnormalities in coordination and gait, intellettakility and academic achievement using data
from the Haemophilia Growth and Development Sttidhe findings of this study suggested that
lowered academic achievement is associated withfuhetional severity of haemophilia. The

authors proposed that firstly, frequent and proémhgleeding episodes could lead to diminished
abilities to take advantage of environmental oppaties, and secondly the pain and discomfort
associated with bleeds can cause a lack of atterdiomotivation in academic tasks, thus

affecting their academic achievements.

2.5 Management of Haemophilia

2.5.1 Medical Management

Different treatment modalities and dosage of facimncentrate is different worldwide and is

dependant on the economic situation of a speciiantty and their treatment guidelines

(Bullinger et al, 2008). Eighty per cent of sevéaemophiliacs live in developing countries,

where appropriate health resources are severeljetinfSrivastava et al, 1998; Ghosh, 2004).
The World Federation of Haemophilia has estimaled 75% of the global population of people

with bleeding disorders receives either inadeqtrasment or no treatment whatsoever (Blamey
et al, 2010).

2.5.1.2 Prophylaxis in People with Haemophilia

Children with haemophilia in the western world hawvgimited access to factor concentrates and
early prophylaxis, which enables a nearly normiaistyle (Petrini et al, 2009). Prophylaxis in
haemophiliac care is defined as the infusion ofdiaconcentrate replacement treatment before

the occurrence and in order to prevent furtherdhege(Coppola et al, 2009).

Haemophilia is a potentially disabling conditi@amd can be associated with high financial costs
(Beeton, 2002). Financial constraints are the fastmeason for inadequate haemophilia care
and prophylaxis in the developing world (Srivastataal, 1998). The World Federation of
Haemophilia (WFH) and the Medical and Scientificvfstry Council of the U.S. National
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Haemophilia Foundation recommended prophylaxis tasdsard therapy for children with
haemophilia (Manco-Johnosn et al, 2002). Childrémo \start prophylaxis early in life have less
bleeding episodes, thus reducing joint damage, lwhitay even lead to reduced factor
consumption (Bladen et al, 2007). Those in develpmiountries without ready access to factor
replacement will demonstrate greater joint damage more restrictions on involvement in
physical activities (Wittmeier et al, 2007). The adability of coagulation products for
haemophilia, use of home therapy and prophylaxige he positive influence on the disease
course in terms of bleeding control, pain intensityl functional ability (Santavirta et al, 2001).
The literature shows that there is a reductionleeding incidence in children in prophylaxis

compared to those on demand therapy (Mercan 20&0).

Haemophilia caregivers in developing countries séé many disabilities of haemophilia that are
no longer seen in developed countries (Ghosh, 2087%outh Africa, patients in the smaller
centres only receive treatment for acute bleedsa fiew days or until pain disappears. Follow up

is generally inadequate and no-interval assessmaeatsade (Srivastava et al, 1998).

In a study conducted by Schoenmaker et al (200Wa# investigated whether children with

haemophilia on prophylactic therapy differ from liea aged matched peers in terms of motor
performance and disability. It was shown that theas no significant difference with regards to
motor performance and ADL between patients with enatk and severe haemophiliacs when

compared with their healthy peers.

By using prophylaxis or on-demand therapy, dependin the severity of haemophilia, it is
possible for children to be physically active amditigipate in nearly all sporting activities (Kaite
et al, 2009).

Yee et al (2002) conducted a retrospective study@bhylaxis practice in a Haemophilia centre
in the United Kingdom (UK). Records from 41 childreith severe haemophilia were reviewed.
The results showed benefits of the use of prophylaxterms of marked reduction in the number
of joint bleeds, low clinical joint scores, lessspdalisation, a reduction in school absenteeism
and improved participation in physical activity agsgort. Parent’s reported on less anxiety and

overall improvement in their family’s quality ofdi.
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2.5.2 Treatment

Since the development of clotting factor conceatiat 1966, haemophilia patients have been
treated more effectively, where home infusions,ppsdactic factor replacement and elective

reconstructive surgery have become possible (Ltuek 2004; De Kleijn et al, 2006).

Haemophilia care should be monitored by specialssmiires with comprehensive care teams,

which implies the involvement of professionals frdifferent fields (Rosendall et al, 1990).

The aim in haemophilia care has shifted from theattnent of severe bleeds alone to the

prevention of further bleeds (Rosendaal et al, 1990

A comprehensive approach provides ongoing assessandrcontinuity of care, thus decreasing

the amount of complications for individuals withelnaophilia (Price et al, 2007).

In the treatment of haemophilia, the most importahponent is replacement therapy (Lindvall
et al, 2006). Treatment consists of i.v. adminigiraof the deficient clotting factor to either
prevent or stop bleeding (van der Bom et al, 200%e World Federation of Haemophilia
(WFH) guidelines for the management of haemophikgommend early assessment and
treatment (within two hourly, if possible) of acuikeds (Salek et al, 2010). By controlling the
bleeding rapidly, will also limit the degree of pbidestruction by preventing increased exposure

to blood in the joint, as well as to the amounblafod deposited (Salek et al, 2010).

Traditional therapies include arthroscopic and opairgical synovectomies to remove
hyperplastic synovium and limited joint haemorrha8ergical approaches are not really suitable
for children for many reasons. Firstly, surgicatamme depends on optimal co-operation with
postoperative physiotherapy and activity restricsiowhich may prove difficult for many young
children. Small joints are less accessible in adbopic procedures. Joints of children with

haemophilia commonly lose range of motion aftegery (Manco-Johnson et al, 2002).
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2.6 Effects of Exercise

With an increase in age expectancy, the aging hpbitio population will be affected with age-
related musculoskeletal disease, cardiovascular camdger (Oldenburg et al, 2009). Regular
participation in physical activity is an importacdmponent of the management of haemophilia
(Wittmeier et al, 2007; Heijen, 2008). Children vitaemophilia are encouraged to be physically
active, and should have fitness levels comparablthdse of their healthy peers (Koch et al,
1984). Chronic joint damage and functional impammedistinctive of haemophilia, can be
largely prevented through the benefits derived froanticipation in exercise (Wittmeier et al,
2007). For those with haemophilia, better physomaddition and good coordination may prevent
musculoskeletal problems and may accelerate reg@fezr muscle and joint bleeds (Tiktinsky
et al, 2009).

Exercise contributes to better coordination, batarendurance, flexibility, proprioception and
strength which in effect can reduce the occurren€einjuries or prevent intra-articular
haemorrhages, maintain healthier joints, improvesctaito-fat ratio and enhance quality of life
and self esteem (Lindvall et al, 2006; Wittmeieakt2007; Heijnen, 2008; Petrini et al, 2009).
Research has also shown that exercise can improwe blensity and reduce the risk of
osteoporosis later on in life. There is also docut@e evidence of changes in the levels of blood-
clotting factors during exercise, which may be Ivita the survival of haemophilic individuals
who live in countries with limited supply of factogplacement therapy (Buzzard 2007). Finally,
it may also provide a sense of achievement and anmpship, providing a healthier lifestyle

with long term benefits (Koiter et al, 2009).

Proprioceptive deficits has been described byditee as both a cause and a consequence of an
injury by either being a cause of injury, and tfiere causing a bleed, or the result of repeated
joint bleeding (Buzzard, 1998; Hilberg et al, 200Iherefore, specialized training for global
proprioception would be necessary to compensateroprioceptive deficits, thus preventing
further falls and bleeds.

Restriction of physical activity to reduce the rigk trauma and bleeding is common among

children with haemophilia. This restriction accales muscle atrophy, which ultimately leads to
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lower stability and greater vulnerability of theints, as well as repeated haemarthroses
(Tiktinsky et al, 2002; Tiktinsky et al, 2009). Rention of injury can be achieved with regular
training, as the benefits of physical activity, atiinclude increased self-esteem, social contacts
and a normal way of life, generally outweigh theksi with persons with haemophilia (Petrini et
al, 2009).

In a study conducted by Tiktinsky et al (2002) theeding profile of two severe haemophilia
patients who began progressive resistance traimaggreviewed prospectively. Furthermore, data
was collected from three patients who had beemitrgifor 11-21 years retrospectively. The
results not only supported the importance of rasis# training for increasing muscle strength,
but it was shown that both the frequency of bleadswell as pain associated with bleeds
decreased by the end of the training programmeadt also found that cessation of training over

a period of two weeks was associated with an ise@érequency as well as severity of bleeds.

Children who are strong and active have improvéfiesteem and confidence, which prevents

secondary impediments caused by the feeling ofgdlifferent” (Koch et al, 1984).

Exercise has also been shown to provisionally as@ethe circulating levels of factor VIII in
patients with haemophilia, but does not elimindte heeds for factor replacement if a bleed
occurs (Wind et al, 2004).

2.6.1 Socioeconomic Status on Physical Activity Lels

In a study conducted by McVeigh et al (2004) theoamtions between socio-economic status
(SES), physical activity (PA), anthropometric anodi» composition variables, as well as the
influence of maternal characteristics on PA in 8oéfrican children were investigated. Three
hundred and eighty-one children living in Johannegbwvere assessed via an interview. The
sample consisted of 43 white males, 157 black m&8&svhite females, and 143 black females.
The results showed that white children were motieethan black children, and boys were more
active than girls. The authors hypothesised thiat ey be due to lack of physical education
offered at schools. All the white children in thetudy were in a higher SES than the black

children.
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A number of studies conducted in developed countigse shown that children and adolescents
are inactive Thus in recent years Westernised @murftave placed huge emphasis on the
promotion of physical activity. However, in devellogp countries, such as South Africa, not

much attention is paid to this problem (McVeiglakt2004).

2.7 Education

It is imperative to begin education and traininghafemophiliac boys prior to puberty when

patients are more socially engaged and open-mi(Rietini et al, 2009).

Previously, children with haemophilia were disc@a@ from participating in physical activity
due to a concern that this would increase the oiskaemarthrosis and intramuscular bleeds
(Broderick et al, 2010). Patient education is aepotlyreat challenge, needing careful
implementation in countries where literacy ratesstill low (Ghosh, 2004).

Family members should be educated and activelylvedoin the management of bleeds so that
they can assist the haemophiliac patient with riditetion and home exercise programmes
(Buzzard, 2007).

Achieving adequate education for both the patiemd their family members is imperative,

especially when working with families in developioguntries (Buzzard, 2007).

2.8. Physiotherapy

It is evident that physiotherapy is an imperativiel anportant component of care for patients
with haemophilia (Mihalova, 2007).

2.8.1. Examination

A comprehensive multidisciplinary team approach orporating routine musculoskeletal
assessment by a physiotherapist is essential @m@pipropriate diagnosis and management of

patients with haemophilia (Dalzell, 2005).
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Following an acute bleed, a thorough assessmeusneeie done to ensure that comprehensive
and complete rehabilitation is being pursued, dagispa key role in the ongoing evaluation and

monitoring of any consequences following previayaries (Blamey et al, 2010).

2.8.1.1 Subjective data:

The subjective data should include historical infation about the location, severity and
frequency of bleeding episodes (McGee, 2088).indepth subjective assessment is imperative

in order to achieve tailored haemostatic managefBamey et al, 2010).

2.8.1.2 Objective data:

A thorough evaluation of the musculoskeletal ofremdividual must be carried out on a regular
basis (Blamey et al, 2010), and must include:

» Active and passive ROM assessment with goniometeasurements

» Assessment of any joint deformities such as geiigusa

* Muscle strength

» Leg length discrepancies

» Girth measurements of joints and muscles

* Gait and posture evaluations

» Balance, co-ordination and proprioception training

» Assessment and management of pain

» Assess overall function and fitness levels

(Mulder et aQ@%; Mcgee, 2006).

2.8.2 Evaluation

Physiotherapy management of neuromusculoskeletsfudgtion involves the assessment and
treatment of the articular system, neural systethranscle system, all of which are affected in
haemophilia (Beeton et al, 200Nlusculoskeletal assessment in patients with haeiti@ps
essential to measure the extent of articular daraadeassess therapeutic interventions needed in
each particular patient’s treatment (Lobet et @lL®.
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2.8.3 Intervention

Depending on the location and severity of the hleegeriod of rest and immobilisation is
essential (Pelletier et al, 1987; Buzzard, 2000)lowing a bleed, after the infusion of factor
replacement, the use of immediate ‘first aid’ madded such as protection, rest, ice, compression
and elevation (PRICE) will aid in resolving the ddewithin a relatively short period of time
(D’Young, 2009). Immobilisation should be brief,tdong enough to provide a sufficient time
for healing to occur (Pelletier et al, 1987). Ané&s during acute bleeding episodes Plaster of

Paris cast may be used for immobilization purp@d@eeerol et al, 2002).

2.8.3.1 Cryotherapy

Cryotherapy is described by Lobet et al (2008)tlas focal or general use of low temperature in
medical therapy.” Cryotherapy is an important comgrd of the management of bleeds in
haemophilia as it helps reduce pain, muscle spasatabolism and inflammation, as well as
improve circulation to the affected area (Pellegeal, 1987; Buzzard, 2007). Many devices are
available to administer Cryotherapy such as genashi/ice packs, ice massage, vapocoolant

sprays and compression devices such as the cry@aliiét et al, 2008).

Rehabilitation of haemophiliac patients includesamees aimed at reducing the impact of the
disabling and handicapping conditions and enabdigabled and handicapped patients with
haemophilia to achieve social integration (Heijn2@08). Rehabilitation of a joint or muscle by

retraining strength, flexibility, balance and pnoeeption to assist an individual’s return to full

function after an injury or bleed is an essent@inponent of physiotherapy (Wittmeier et al,

2007).

2.8.3.2 Range of Movement (ROM)

If full ROM and strength is not achieved followimgcurrent haemarthoses, a joint contracture
will develop (McGee, 2006)Exercise alone won’t overcome the muscle shorterand
intracapsular adhesions that may have formed. Blaeteal (2010) identified individual

components of exercise such as flexibility, strangroprioception and balance in the treatment
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of haemophilia. The authors discussed the use retching exercises to improve ROM in
haemophiliac patients. Stretching techniques irelgtiatic stretching, ballistic or dynamic
stretching, or proprioceptive neuromuscular feafidn (PNF) stretching. In the case of
haemophiliac patients the authors recommended #® ai static and PNF contract-relax
techniques as the best for increasing ROM.

2.8.3.3 Strengthening

The aims of physiotherapy following an acute mubtded, besides the relief of pain, is to return
to maximal function with full ROM of adjacent jogand to regain maximal strength and length
of the affected muscle (Beeton et al, 2001). Sttezrgng can be achieved through isometric,
isokinetic or isotonic exercise, depending on theiviidual’s ability to move the joint without
eliciting pain. Progressive resistive exercisest@isic or isokinetic) in the open chain provides
both eccentric and concentric strengthening, aedeeferred initially to closed-chain exercises
which could cause joint tissue damage from compressrces (McGee, 2006). High repetition,
low-load progressive resistance programmes have BBewn to be effective in increasing
strength and decreasing bleeding frequency (Tikyires al, 2002). Similarly Falk et al (2000)
and Blamey et al (2010) discuss the benefits ofstasce training exercises, which include
increasing joint stability, increase of musculaesgth, endurance and power, decrease in pain
and the reduction in the risk of injuries. The pbyserapist can decide according to the
musculoskeletal health status of the child withrhaghilia, as well as that individual's response
to strengthening exercises, on how to progressattifjnthe training programme (Blamey et al,
2010).

2.8.3.4 Proprioceptive and gait re-education

Proprioception as described by Lobet et al (2088&hée ‘unconscious perception of movement
and spatial orientation arising from stimuli withihe body itself.” Proprioceptive training is
generally regarded as an essential part of rekatimin of musculoskeletal trauma (Buzzard,
1998). Hilberg et al (2003) demonstrated that aléhative programme including core stability
and lower limb proprioceptive training can impraseerall balance in patients with haemophilia.

Buzzard (1998) listed exercises such as unilateaince, balance on a wobble board, hopping
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side to side, lunging as bouncing on a minitramEofor training of proprioception. Assessment
of lower limb functioning is highly relevant in haephilia care. Gait analysis has been shown to
be an important tool in determining biomechani@adtérs that may influence the outcomes of

degenerative joint diseases (Lobet et al, 2008).

2.8.3.5 Postsurgical Rehabilitation

Physiotherapists will usually be involved in postgcal rehabilitation following synovectomies
in children with haemophilia (McGee, 200@hysiotherapy management is of major importance
in any pre and postoperative orthopaedic procedegardless of which joint is involved, and is
the only way patients with haemophilia can returthieir highest possible level of function (De
Kleijn et al, 2006).

2.8.3.6 Orthoses in Haemophilia

Orthoses in haemophilia are used for the preverdaimh management of bleeds and their effect
on the musculoskeletal system. Each device varmesrding to the joint to which they are
applied, although two basis types are notablejcsttd functional. The principle aim of
orthotics is to immobilise and unburden affectedijpgegments, and to provide stability and
assistance for ambulation and other functionalvaigs (Querol et al, 2002). Orthotics can also
serve as protection for target joints and can &ksaused in patients undergoing prophylactic
treatment. Crutches and walking frames may relixger limb bleeds of weight-bearing
following a bleed; however this may overburdenupger limb joints. Thus special consideration
and circumstances should be adhered to when reggesthotics as part of the management of
haemophiliac patients (Querol et al, 2002).

As stated by the literature, physiotherapy showdb integral part of comprehensive treatment
as therapy can be effective in maintaining functéod mobility in patients likely to become
handicapped by the musculoskeletal complicationshaémophilia (Santavirta et al, 2001;
Mihalova, 2007). The ability to identify, treat anelcover from bleeds is the ability to manage

haemophilia successfully (Wittmeier et al, 2007).
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2.9 Home Therapy

Home therapy should be part of the holistic managenof haemophilia as it ensures early
treatment, improvement in quality of life, reducpdin and disability, fewer hospitalisations,
increases independence and maximises opportufotieschooling and employment (Rosendall
et al, 1990; Salek et al, 2010). In addition, tlglothome therapy patients also become more

empowered to take charge of their own care (Salek 010).

Previous research has shown the home based thleagphed to significant improvement in the
quality of life for children with bleeding disorder(Shaw et al, 2008). Shaw et al (2008)
conducted a study to evaluate the impact of theeased use of home-based therapy on parents
of children with bleeding disorders. Twenty-sevemgnts of children between eight and twelve
were asked to participate in the study. Of the2ZZ7agreed to be interviewed. Twenty-one of the
24 families interviewed had haemophilia. Interegiym the study showed conflicting results.
Some parents felt that home-based therapy wasdisasptive, and helped to ‘normalise’ the
impact of the disease, whereas other parents s¢digg administer the treatment, and felt they
may do something wrong, and bring pain and harrihéa child. Although the majority of the
parents interviewed felt that home-based therapymhajor advantages, some felt that there were

even greater parental responsibilities and chaflegcompanying this.

2.10. Quality of life in paediatric patients

The World Health Organisation defines quality dél{QoL) as the ‘net consequence of life
characteristics on a person’s perception of thesitpn in life, in the context of the culture and
value system in which they live, and in relation tteeir goals, expectation standards and

concerns’ (Bradley et al, 2006).
Other definitions of QoL have acknowledged thas ia multidimensional framework pertaining

to the physical, emotional, mental, social and bihaal components of wellbeing and function

as perceived by the patients and/or observersi(Bell et al, 2004).

31



Health-related QoL (HR-Qol) is considered one @f ost relevant health outcome measures in
medicine (Mercan et al, 2010), and can be infludnca only by disease and treatment, but also
by personal characteristics (Bullinger et al, 2004fR-QoL considerations should also play an
essential role in medical decision making (Minetsak 1999). The QoL of children with
haemophilia is expected to vary (Bradley et al,0rlhe treatment of haemophilia as well as
related complications might influence the QoL ofidten and their families (Von Mackensen et
al, 2004). Studies have shown that several faateay influence the QoL in patients with
haemophilia. These include being HIV positive, hgvimpairments due to arthropathy or

repeated bleeds and also a history of orthopaestiaria (Beeton, 2002).

General HRQoL measurement instruments allow corspasi across pediatric populations and
facilitate benchmarking with healthy population msr while disease-specific measures improve
measurement sensitivity for health domains relevant particular chronic health condition

(lannaccone et al, 2009). Although generic HRQdtriiments have been developed for use in

pediatric populations, there are few disease-spaoiéasures available (lannaccone et al, 2009).

The advantage of disease-specific measures for li@sLin the fact that the content of these
instruments are more appropriate for haemophilieepts, because they address relevant issues
related to haemophilia (Remor et al, 2004). Literathas indicated an increasing use of HRQoL

measures as outcomes in haemophilia treatment (Retmag 2004).

2.10.1 Pediatric Quality of Life Inventory (PedsQL)

The PedsQL integrates generic core scales andsdisgeecific modules into one measurement
system, and were designed to measure the corecphysnental, school and social health

measures (Varni et al 2002; lannaccone et al, 2009)

The PedsQL 4.0 Generic Core Scales was specifidakbygned for application in both healthy
and patient populations. However, it is not a digespecific instrument and cannot be used to
provide detailed information on the specific fasttihat influence HRQOL in pediatric patients

with haemophilia (lannaccone et al, 2009).
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Three age group versions have been developed:
1. 5to 7 years
2. 8to 12 years
3. 131to 16 years

The 23 item PedsQL 4.0 Generic Core Scales corufists
* Physical Functioning (8items)
» Emotional Functioning (5 items)
» Social Functioning (5 items)

» School Functioning (5 items)

A study was conducted by Varni et al (2006) to detee the feasibility, reliability and validity

of the 23 item PedsQL 4.0, of which the resultsex@nclusive.

To assess the feasibility of administration, theceetage of missing values were calculated, and
a percentage of < 0.00lpercent was reported. biteransistency reliability exceeded the
minimum reliability standard of 0.70 required faogp comparisons, while the total scale scores
across the ages approached or exceeded the tgliaiterion of 0.09. The construct validity

was measured using the analysis of covariance (AN&@t p<0.001.

2.10.2 Haemo-QoL

The Haemo-QOL is a recently developed disease fagpacid age-related HRQoL questionnaire
designed to measure quality of life children andlescents with haemophilia (Pollak et al, 2006;
Van der Net et al, 2006). The questionnaire wadd-tiested in six European countries involving

339 children from 20 centres. It is a self-reparéstionnaire for children (Remor et al, 2004).

Three age group versions have been developed:
I. 4 to 7 years — this consists of 21 items assesgbthv@ domains. The domains included
physical health, feelings, view of yourself, famifyiends, others, preschool/school and
treatment.
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[I. 8 to 12 years — this consists of 64 items asses#tbth 10 domains. Two dimensions;
dealing with haemophilia and perceived supportaaiced.
[ll. 13-16 years - consists of 77 items assessed withidomains. A further two dimensions
are added; future and relationships.
(Remor et al, 2004; Pollak et al 2006; Meregal, 2010)

The “physical’” dimensions includes questions ratptio pain and bleeding, restrictions of
movement; the “feelings” dimension asks childrenvhitbey feel about their haemophilia; the
dimension of “view” questions how children perceitleemselves; the “family” dimension
evaluates interaction and relationships with theilfg the “friends” dimension is about the
interaction with friends; the dimension “perceiv&gpport” is about how children perceive their
support they received from others; the “sport addosling” dimension is about whether the
patient is able to participate in sporting actestiand social activities at school; the dimension
“dealing” is about how the child deals with haemitiphthe dimension “treatment” is about
factor injections administered. “Future” and “pantship” dimensions question the older children
with haemophilia about their feelings about theufef having a girlfriend and family (Mercan et
al, 2010).

Overall summary scores range from 0 — 100, witlefresenting best QL which is opposite of

most measures, and may complicate interpretatirel(ey et al, 2006).

A study conducted by Von Mackensen et al (2004)remad the reliability and validity of the
Haemo-QoL, and found that there were acceptabkynat consistency and retest reliability
values as well as sufficient discriminative andwargent validity. The test-retest correlation was
measured at a value of 0.92. Convergent validityedaform 0.30 — 0.532 depending on which
Haemo-QoL was used.

The Haemo-QoL Index has been shown to be a useflileaonomical instrument that is able to
reflect on the multidimensional nature of HRQoL l{@oet al, 2006).
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2.10.3 Haemo-QoL and PedsQL

Bradley et al (2006) conducted a study comparing thaemo-QoL and CHO-KLAT
guestionnaires, as well as comparing correlatia@ata/den other quality of life measures such as
the PedsQL and VAS. It was found that the Haemo-@od PedsQL were highly correlated,
suggesting that what is measured in the Haemo-Qal be measured equally well by the

generic PedsQL ratings.

2.11 Measuring Muscle Strength in Children

Muscle strength testing is an essential compondntarty neurological and orthopaedic
assessment (Li et al, 2006). Different methods lbarused to measure and estimate muscle
strength ranging from observation without equipntentaboratory examinations with isokinetic
instruments (Eek et al, 2006).

2.11.1 Hand Held Dynamometer

Eek et al (2006) and Li et al (2005) both staté thanual muscle testing is subjective and is not
sensitive enough to distinguish subtle differerened changes in strength. It has been recognised
that traditional manual muscle testing using a B¥pgrading scale has poor validity and
reliability (Li et al 2005). Literature has showmat a portable hand held dynamometer (HHD) is
a reliable and easy-to-use method to measure mss@egth in clinical practice. This tool
provides a measurement of isometric contractionstMbnically important muscle groups can be

measured easily using a HHD (Beenakker et al, 2001)

There are two types of measurement techniques:
1. Make Test: This test is characterised by the assésdding the dynamometer in a fixed
position with the subject pushing against the devic
2. Break Test: This test is described by the assqassiting the dynamometer against the
subject’s limb until the subject’s maximal effostavercome and the joint gives way.
(van der Plp2§99; Eek et al. 2006)
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The make test has been shown to have more retjathifin the break test (Eek et al, 2006).
It is essential that the assessor using the HHDsh#g&ient muscle strength and is capable of
stabilising the tool (Eek et al, 2006).

Many studies world wide have conducted researclsitigating the muscle strength of children.
Although various studies have been done on healtiigren, there are no international norms

available.

Beenakker et al (2001) conducted a study to estabikference values for muscle force in
children aged 4 — 16 years of age. Measurements ta&en from 270 normal children using a
calibrated hand held dynamometer (HHD). The ingastirs measured 11 different muscle
groups by using the ‘break’ technique. No mentidntree validity of the break test or the

reasoning as to why this particular method was wsasl stated. The results from this study can
be used as reference values and can be used tofguamscle weakness in individual muscles

groups in children aged between 4-16 yeas to etakféects of therapy.

Similarly, Eek et al (2006) conducted a study talelsh reference values of arm and leg muscle
strength as measured by isometric torque produatidrealthy children. One hundred and forty-
nine healthy children ranging between five — 15ryeaf age were used in this study. The
investigators used a HHD to measure the isometuscia torque in 8 lower limb muscle groups
and four upper limb muscle groups using the ‘makst technique. Thus the muscle strength

values of this present study can be compared teethdts established in Eek et al (2006).

2.12 Endurance Testing in Children

Walk tests have been typically used to measure timad status, monitoring treatment
effectiveness, and establishing prognosis. Mank wesdts have been developed, including time-
based tests, such as the 6-minute walk test; fikstdnce tests; velocity determined walk tests
(e.g. self-paced walk tests); and controlled-pa@mgemental tests such as the shuttle walk test
(Solway et al, 2001).
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These functional walk tests are considered objectiveasures that provide a means of
monitoring a subject’s response to treatment. Coethdo the more traditional laboratory
indexes of exercise capacity such as cycling, erttadmill, walk test necessitate less technical
expertise and equipment, thus making them lessnsipeand easy to administer. Even more so,
they utilize an activity that an individual perfosnon a daily basis (i.e. walking) (Solway et al,
2001).

Hassen et al (2010) conducted a study to compare/ditking distance of haemophiliac, juvenile
idiopathic arthritis, and spina bifida to that béir healthy peers, and to decipher the assocgtion
with age, height and weight body mass index, amd Isevas found that all three patient groups
showed a significant reduction in walking distarmmenpared to health references. It was also

shown that anthropometric variables are strongbpasated with walking distance.

2.12.1 Six minute walk test (6MWT)

The assessment of an individual’s response to meeis an essential clinical tool, as it provides
an overall examination of the respiratory, cardiad metabolic systems (Li et al, 2005; Li et al,
2007). The 6MWT has been proposed as the bestaitodiof functional capacity among all
submaximal exercise tests (Li et al, 2005). Intemgly Li et al (2007) stated that the 6MWT is
also an important component of quality of life aseflects the ability to undertake day-to-day

activities.

2.12.1.1 Description of the 6MWT

The six minute walk test (6MWT) is a self-paced subximal exercise test used to assess
functional exercise capacity in patients with chcodisease (Paap et al, 2005; Hassan et al,

2010). The 6MWT measures the distance a personwadk at a constant, uninterrupted,
unhurried pace in six minutes (Lammers et al, 2008)
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2.12.1.2 Reliability and validity of the 6MWT

The study by Li et al (2005) proved the 6MWT toldwth a reliable as well as a valid measure of
functional capacity in healthy children. Likewiddpalla et al (2005) stated that the 6MWT has
been shown to be reproducible and valid. Enrigh08) and Li et al (2007) similarly stated that
the 6BMWT is quick, easy, better tolerated and imegive way to assess the physical function
and reflect activities of daily living of an indoal. The 6MWT is well-standardised, is easy to
administer in clinical settings (Hassan et al, 2080d is a self-paced submaximal exercise test
which is used as an indicator of functional exeraiapacity (Li et al, 2005; Paap et al, 2005;
Hassan et al, 2010).

The primary variable measured in the 6MWT is theltadistance walked during that period
(Enright, 2003). Li et al (2007) conducted a staiiying to establish height-specific reference
standards for 6MWT of healthy children aged betwedr® years.

During the conduction of the test, it is importémtuse standardised phrases for speaking to the
patient, because the amount of encouragement dhdséasm given can make a difference of up
to 30% in the distance of the test (Enright, 2003).

Hassen et al (2010) conducted a study to compagestk minute walk performance in
haemophilia, juvenile idiopathic arthritis and spibifida with that of their healthy peers. The
walking distance of all three patient groups showsigdificant reductions in walking distances to
that of healthy references.

Lammers et al (2008) conducted a study to proviatenal values for children between four and
11 years of age. Three hundred and twenty-eighlthye&hildren were recruited from two
primary schools in the UK. The distanced walkedixaminutes, oxygen saturation and heart rate
during the 6MWT and three minutes post the tesewdetermined. It was found that age, weight
and height correlated with distance walked. Thehanst also stated on the feasibility and
practicality of using the 6MWT in young childrenhd study provides normative data for healthy

children, of which data from sickly children candmmpared to.
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The 6MWT can be performed by children as youngoas years of age, with good explanation

and encouragement (Lammers et al, 2008).

2.13 Conclusion

After examining the literature it is evident thabma South African studies are needed in order to

look at the effect of haemophilia in our populat@iowing comparisons to be made to similar

studies done worldwide.
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Chapter 3: METHODS

The methodology used in this research report wellppesented in this chapter. Demographic

information will be presented first, followed byfammation on the assessment tool used.

3.1 Location

This study was conducted at the Haemophiliac CliaicChris Hani Baragwanath
Hospital, Gauteng, South Africa. Boys with haemdéahattending this clinic were

recruited into the study. Patients attending thigccare from similar socio-economic and
cultural backgrounds. Boys without haemophilia frahe same socio-economic and
demographic backgrounds in Johannesburg, SoutltaAfkiere sought either by asking
the family members of the boys with haemophilighiére were any other boys in the
family without haemophilia, or from The TLC Orphaea

3.2 Ethical Considerations

3.2.1 Ethical Clearance
Prior to commencement of data collection, ethidaeli@ance was obtained from the
Committee for Research on Human Subjects of thevaysity of the Witwatersrand.
Clearance certificate numbaviQ90639)(Appendix I).

3.2.2 Hospital Permission

Permission from the Chris Hani Baragwanath Hospitahs obtained before

commencement of the study (Appendix II).

3.2.3 Consent

Consent and assent were received prior to commestdeshtesting (Appendix III).
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3.3 Sample Selection

The data of 15 boys with haemophilia and 18 boykout, between the ages of 5-16
years of age, without any other ailments were asalyover a period of 9 months
from August 2009 to April 2010. Informed consentdhaeen obtained from the

caregivers prior to assessment

3.3.1 Inclusion Criteria

Subjects who meet the following criteria were imtgd in the study:
* Inclusion criteria for haemophiliac patients
- Boys ranging from the age of 5 — 16 with a diagsos$ either haemophilia A
orB

- Attending the haemophiliac clinic at Chris Hani Bgwanath Hospital

* Inclusion criteria for boys without haemophilia
- Boys ranging from 5 — 16 years of age

- No physical illness or impairments

3.3.2 Exclusion Criteria

Subjects who did not meet the following criteriarevexcluded in the study:
» Exclusion criteria for haemophiliac patients
- They have active bleeds in any joint or muscle
- Children with disabilities other than haemophilidigh may affect muscle

strength and endurance
» Exclusion criteria for boys without haemophilia

- They have experienced any previous injury or iknesthe past month

- Any musculoskeletal disorder
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3.4 The Study Population

The data from 15 boys with haemophilia and 18 belsout fitting the inclusion criteria

were analysed. The boys with haemophilia came mdinim Soweto and surrounding
areas, and thus had similar socio-economic andatidnal backgrounds. All children
assessed were black, and most were brought tdithe lzy their primary caregiver. The
boys without haemophilia were either a relatioroné of the boys with haemophilia or

were from TLC Orphanage which was in the same sadimg area as the clinic.

3.5 Instrumentation:

3.5.1. Hand Held Dynamometer:

A hand held dynamometer (HHD) was used to measwscka strength in both haemophiliac

patients and their healthy peers. A HHD providedsoeements of isometric contractions.

A portable HHD has been shown to be a reliable el to use method to measure muscle
strength in clinical practise (Eek et al, 2006)eThake test showed higher reliability than the
break test (Eek et al, 2006). Therefore the mastatas used in this study.

The MicroFET 2 dynamometer was used to measure lmmgsength during the course of this
study. Li et al (2006) concluded that the MicroFETE valid and reliable.

3.5.2. Six — Minute-Walk Test (6MWT):

Included instruments:
e Stop watch
* Beacons
* BP and HR monitor
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The 6MWT was used to measure the endurance ofaamdphiliac subjects as well as that of
their healthy peers.

The primary measurement in the 6MWT is the toisfashce walked. Heart rate, respiratory rate
and blood pressure constituted the secondary nevasuts and are recorded before and
immediately after the 6MWT (Li et al 2005; Enrigt202).

3.5.3. Haemo - QoL questionnaire

The Haemo-QoL questionnaire was used as measurdarepeérceived QoL and self report in
only the haemophiliac subjects. The Haemo - Qolstjoenaire was developed for the purpose
of a more targeted instrument for QoL assessmeritagmophiliac patients (Bullinger et al,
2004).

3.5.4. Pediatric Quality of Life Intervention Measuement Model (PedsQL):

The PedsQL was used to measure the self-reportpanckived QoL in both children with
haemophilia and those without. The PedsQL integrgeneric core scales and disease specific
modules into one measurement system, and werengelstg measure the core physical, mental,
school and social health measures (Varni et al2200

3.6 Procedure

Subjects attending the monthly haemophilia clinierevscreened against the inclusion and
exclusion criteria in order to recruit satisfactasybjects for this study. The subject and

caregiver/parent were informed on the purpose®tthdy and the proceedings to follow.

The age-matched control group were recruited eltlgeasking the consent from the caregivers of
the haemophiliac boys participating in the studybting any male siblings living in their
particular household to the next clinic or set apfment date, or by recruiting boys from the
TLC Orphanage.
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Written consent from the care-giver as well astemitassent from the child being tested had been

obtained prior to testing.

The boys without haemophilia followed the same pduces as the boys with haemophilia, but

did not fill in the Haemo-QoL questionnaire as tisislisease specific to haemophilia.

3.6.1 Haemo — QoL and PedsQL

Once the necessary consent and assent had beeredlitam parents and children taking part in

the study, the children with haemophilia were takera quieter, more private room and were
asked to complete the Haemo-QoL and PedsQL quesii@s. The parents\caregivers were
asked to leave the room while the child completedguestionnaire to minimise bias especially
in the questions relating to parental overprotectiand clinical support. Although the

guestionnaires were in English the research assigtmslated each question of the questionnaire
using a standardised format that she had develppedto testing. The research assistant was
available to answer any questions at all times. qhestionnaires were completed first as the
other procedures may have fatigued the child, amtentration was required for the answering

of the questions.

3.6.2 Hand Held Dynamometer (HHD)

Before the study commenced both the assessor aedrob assistance acquired practise with the
instrument where the assessor will do the actustldad the research assistant will record the
readings. The research assistant who had been tskadticipate in this study has had previous
experience with regards to the use of the HHDstudy conducted in 2008.

Once the study commenced, subjects were asked totgespecific positions in order to measure
each isolated muscle group. The make test wasinsgdmeasurements

The following muscle groups were tested on bothded right limbs:
* Elbow flexors and extensors

* Knee flexors and extensors
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* Ankle plantarflexors and dorsiflexors

The procedure for every muscle group, position dyltamometer position was standardised as
follows (Eek et al, 2006):

Elbow
Flexors:
1. The child was asked to lie supine on a firm flaface with his knees bent, and his arms
next to his trunk with forearms in a supinated posi
2. The assessor held the dynamometer against the psiimiace of the hand.
3. The child was asked by the assessor to bend hesvednd pull the instrument as hard as
he could.

Extensors:
1. The child was asked to lie supine on a firm flafate with his knees bent and his elbow
flexed to 90° with forearm supination.
2. The assessor held the dynamometer at the distacsunf the forearm.
3. The child was asked by the assessor to straightesllhow and push the instrument as
hard as he could.

Knee
Flexors:
1. The child was asked to lie prone on a firm flaface with his knees extended.
2. The dynamometer was placed on the posterior disggbn of the calf by the assessor.

3. The child was asked to bend his leg by pushingaad &s he could against the instrument.

Extensors:
1. The child was asked to lie prone on a firm flaface with his knee flexed to 90°.
2. The assessor placed the dynamometer on the ardésial region of the shin.
3. The child was asked to straighten his leg by puglais hard as he could against the

instrument.
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Ankle

Dorsiflexors:

1. The child was asked to lie in supine on a firm #atlsurface with the ankle positioned in
neutral.

2. The assessor placed the dynamometer on placea @wotbum of the foot.

3. The child was asked to pull his ankle up, pushisghard as he could against the

instrument.

Plantarflexors:
1. The child was asked to sit in long sitting on anfitat surface with his knees extended.
2. The assessor placed the dynamometer on heads moktht¢arsals of the foot.
3. The child was asked to point his foot, pushingasl las he could against the instrument.

After each measurement had been taken, the regsrdiere immediately recorded on the data

sheet before commencing with the next measurement.

Each test was performed three times in order twiez@ccurate measures. An average of the

three measures was calculated.

Time for rest was given between measurements ta datigue. Encouragement to maximum

effort was given by standardised words of encoursayg.

3.6.3 Six Minute Walk Test (6MWT)

A study conducted by Li et al (2007) on standar@rence values for the 6MWT in healthy
children documented that before commencement oftébe the subjects were not allowed to

perform any ‘warm-up sessions’ prior to testing] arere seated resting on a chair.

» Subjects to be tested were seated comfortably @dras and had their resting respiratory
rate (RR), heart rate (HR) and blood pressure (@Rgn prior to testing. The assessor
explained to the child that he must relax, and tihataking of these measurements was to

see how fit he is, and that no pain will be experezl. The heart rate and blood pressure
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were taken by using a digital monitor. The respimatate was measured by observing the
number of breathes taken per minute. All threeirggdwere recorded prior to testing on

a data sheet.

Two beacons were placed 20 meters apart from ehehn on a flat surface in the an area
where there was no interference with other patjestégfing, or distractions. The distance

was accurately measured using a tape measure,ancharked with tape on the floor for

exact placement of the beacons for future testing.

Before commencing with the 6 MWT the proceduretifar test was explained to the child

using the research assistant to translate in tioaire language if needed.

Explanation was as follows:

- This test will help us to know how fit you are.dtnot going to cause any
pain.

- You will start by standing in line with the firsehcon.

- When | say “Go”, then you must start walking as fas you can to the
second beacon. You must walk as close as you camérthe beacon, and
go as fast as you can back to the first beacon. nfost keep walking as
fast as you can until | say “Stop”.

- You can walk as fast as you can, but don’t runabee you will fall.

- While you are walking | am going to count how madimyes you can walk
up and down so | can see how fit your are.

- As soon as | say stop you must sit in the chaiinagad | will measure
your breathing, heart rate and blood pressurel lil@ve just done.

- After this you are finished.

During the test, the assessor verbally encouragedchild using the same words of
encouragement; “Keep going,” “You are doing well.”

Timing of the test was done with a Kenko stop waRécording of the number of times
the child walked between each beacon was done.

Once the time was over, the assessor told the whatbp, and sit down. The assessor had
a chair ready and placed the chair exactly wheseectild had stopped. Measurement of

where the child had stopped was considered so asguaire accurate distancing that the

47



child had walked. Calculations were made with rdgao the distance walked by the
child, and the distance was recorded on the datetsh

* The assessor immediately re-measured the child’'s RR and BP using the same
procedures as above, and again recorded this afathesheet.

* Once 2 minutes had lapsed, the child's HR, RR aRdwRre measured again, and as

before recorded on the data sheet.

A repeat test was not performed in this study.

3.7 Statistical Analysis

All the data collected were analysed by the Mediedearch Council of South Africa.
Children available at the clinic who met the inabuscriteria were included in this study. Due to
the small number of boys available a pilot study wane.

» A comparison between the boys with haemophilia tna$e without haemophilia were
statistically analyzed using the student’s t-test.
» Correlation between the two QoL measures, the Ha@oloand PedsQL, were measured

by the Pearson’s correlation coefficient.

* Demographic information was summarised using detee statistics, for example

percentages, means and standard deviations.
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Chapter 4: RESULTS

In this chapter, the results of the study will besented. Data analysis of 33 subjects will be

presented.

4.1 Demographics

The mean age, height and weight distribution ofsdu@ple are shown in the table below.

Table 4.1 Demographics of sample

Haemophilia n = 15 Controln =18 P-value
Mean (SD) Mean (SD)
Age (years) 10.4 (3.22) 10.6 (2.85) 0.9
Height (meter) 1.32 (0.19) 1.43 (0.28) 0.19
Weight 32.4 (13.97) 33.5 (14.71) 0.83
(kilogram’s)

The age group of the sample of boys with haemaphiinged between 6.7 — 15.9 years of age.
The age group of the sample of boys without haenliaphnged between 6 — 15.4 years of age.

The height of the sample of boys with haemophgiaged between 1.1 — 1.7 meters. The height

of the sample of boys without haemophilia rangetvben 1- 2.3 meters.

The weight of the sample of boys with haemophiéiages between 18.3 - 73.5 kilograms. The
weight of the sample of boys without haemophiliages between 17 — 81kg.

According to the p-values, all three of the aboatugs indicated that the two groups of subjects

were well matched.
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4.2 Type of Haemophilia

The figure below represents the distribution oftifpes of haemophilia seen in the sample.

Types of Haemophilia

27%

oA
mB
O A Inhib

7%

66%

Figure 4.1: Types of Haemophilia
In the sample of boys with haemophilia, 10 outted 5 boys had haemophilia A, making up

66% of the sample. Only one of the boys had haertam, representing 7% of the sample.
Four boys out of the sample had haemophilia A withibitors, thus representing 27% of that

sample.

4.3 Muscle strength

The muscle strength of the sample was determinedy s hand held dynamometer and was

measured in Newton (N).
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Table 4.2 Muscle Strength

Haem group n=15 | Control n=18 | P value
Mean (SD) Mean (SD)
Muscle Strength Right Elbow Flexion 16.41 (5.12) 16.1 (4.70)| 0.84
Muscle Strength Left EIbow Flexion 16.11 (5.12) 16.7 (6.94)| 0.78
Muscle Strength Right Elbow Extension | 15.01 (4.07) 17.51 (5.46) 0.15
Muscle Strength Left EIbow Extension | 12.91 (4.60) 17.20 (4.64)| 0.01
Muscle Strength Right Knee Flexion 21.55 (5.52) 23.9(6.44)| 0.27
Muscle Strength Left Knee Flexion 22.43 (3.60) 23.37 (5.86) 0.59
Muscle Strength Right Knee Extension | 19.40 (6.70) 24.17 (7.13)| 0.05
Muscle Strength Left Knee Extension 22.70 (8.07) 25.33(7.24) 0.33
Muscle Strength R Ankle Plantar| 23.10 (5.5) 20.56 (5.29) 0.19
Flexion
Muscle Strength L Ankle Plantar|21.51 (4.27) 19.1 (5.35)| 0.17
Flexion
Muscle Strength R Ankle Dorsiflexion 17.60 (5.02) 13.48 (4.17)| 0.02
Muscle Strength L Ankle Dorsiflexion 17.85 (4.60) 13.19 (4.19)| 0.00

As seen in the table above, muscle strength ofatieslbow extensors, and muscle strength of
the right knee extensors were significantly weakethe boys with haemophilia (p=0.01 and
p=0.05). In contrast, muscle strength of both deifd right dorsiflexors were significantly greater
in the haemophilia sample group, with p-values @20and 0.00 respectively. There was no

significant difference between the two groups foy af the other muscle groups assessed.

4.4 Endurance

Endurance was measured with the use of a Six MMkl Test (6MWT) where the vitals were

measured before, immediately after and 2 minuties #fe test. The results are as follows.
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Table 4.3 Results preceding Six Minute Walk Test

Haem group n=15 | Control n=18 | P value
Mean (SD) Mean (SD)
Heart rate (beats per min) | 76.8 (17.5) 88.3 (20.3) 0.09
Respiratory rate (breathes| 22 (2.7) 22.9 (2.7) 0.91
per min)
Systolic Blood Pressure 120.9 (16.3) 115.2 (18.5) 0.33
(mmHg)
Diastolic Blood Pressure 75.7 (10.5) 82.65 (12.9) 0.12
(mmHg)

As seen by the data above there was no signifaiffietence between the two groups in terms of

their vital signs prior to the Six Minute Walk Test

4.4.1 Distance walked

The mean distance walked by the haemophiliac baysg the 6MWT was measured as 589.6
meters with a standard deviation of 81.86 metemysBwithout haemophilia walked a mean
distance of 597.08 meters, with a standard dewviadfdl47.57 meters. No statistical significance

was noted, p = 0.86, as both groups walked sirditance during the test.

The vital signs as measured immediately and twaitesafter the 6MWT are shown in table 4.4

and 4.5 respectively.
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Table 4.4 Results immediately after the Six-Minut&Valk Test

Haem group n=15 | Control n=18| P value
Heart rate (beats per min) | 95.4 (26.8) 100 (22.3) 0.59
Respiratory rate (breathes| 29.3 (3.4) 27.6 (3.5) 0.15
per min)
Systolic  Blood Pressure 131.9 (15.2) 130.8 (16.3) 0.86
(mmHg)
Diastolic Blood Pressure 86 (14.9) 89.1 (14.6) 0.55
(mmHg)

As seen by the data above, there was no statlgtisgnificant difference between the two

groups’ vital signs immediately after the Six Miawalk Test.

Table 4.5 Two Minutes post Six-Minute Walk Test

Haem group n=15 | Control n=18 | P value
Mean (SD) Mean (SD)
Heart rate (beats per min) | 82.5 (21.2) 92.4 (18.1) 0.15
Respiratory rate (breathes| 24.1 (2.0) 23.2 (3.6) 0.43
per min)
Systolic Blood Pressure 123.3 (15.1) 122.4 (17.3) 0.87
(mmHg)
Diastolic Blood Pressure 80.9 (11.9) 83.6 (15.3) 0.58
(mmHg)

As seen by the data above, there was no statlgtisgnificant difference between the two

groups’ vital signs two minutes after the Six MieWalk Test.

The vitals before the test and two minutes postakewere similar in value in both groups.
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4.5 Pediatric Quality of Life Inventory (PedsQL)

Quality of life was measured with both the Peds@d IAEMQOL questionnaires.
Table 4.6 represents the total score, as welleasubscores for the PedsQL questionnaire

The higher the score is, the better the qualityffefwith a perfect score being 100.

Table 4.6 PedsQL scores

Haem group n=15 | Control n=18 | P value
Mean (SD) Mean (SD)
PedsQL Total 75.5 (16.3) 77.7 (16.7) 0.71
PedsQL Domain 1 (About| 79.2 (21.2) 84.2 (14.7) 0.43
my health and activities)
PedsQL Domain 2 (About| 77.33 (27.4) 69.7 (23.8) 0.40
my feelings)
PedsQL Domain 3 (How 1| 77.33 (21) 75.8 (22) 0.84
get along with others)
PedsQL Domain 4 (About| 59.7 (19.1) 70.3 (22.5) 0.16
School)

As seen by the data above, there was no statistigaificance between the two group’s
perceived quality of life depicted by the PedsQlesjionnaire. The groups were very similar in
their total scores as well as for the scores fahedomain. The domain where the boys with

haemophilia scored the worst was domain 4, whiphesented questions about school.

4.6 Haemo-QoL questionnaire

Figure 4.2 represents the total and subscoresdfii@mo-QoL questionnaire.

Overall summary scores range from 0 to 100 witb@easenting the best QoL.
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Figure 4.2 Mean HAEMO-QoL scores of all age groupand dimensions

Key:

Blue: Haemo-QoL boys 4-7 years
Red: Haemo-QoL boys 8-12 years
Yellow: Haemo-QoL boys 13-16 years

As shown in Figure 4.2 the youngest children mdge group | (4-7 years of age) were mainly
impaired in the dimension ‘family’ and ‘schoolingst’, with scores of 63.2% and 66.5%

respectively. Children in age group Il (8-12 yeafsige) were mainly impaired in the dimension
‘physical health’ with a score of 65.6%. The chddrin age group Il (13-16 years of age) were
impaired in dimension ‘family’ and ‘school/sport'ity scores of 76.6% and 85.4% respectively.
The total overall scores showed the children ingoep | showed the highest score of 51.75%,
indicating the lowest perceived quality of life cpaned to the other two age groups Il and Il
with scores of 27.06% and 40.43% respectively.

The overall total scores of the Haemo-QoL questnas are represented by the figure below,

Figure 4.3. The graph shows that all the subjattsvaring the questionnaire scored below 50, in

a range from 0 — 100, where the higher scoressm@cated with high impairments.
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Figure 4.3: Total Haemo-QoL scores

The total Haemo-QoL score was 29.6%. The scoresdoh domain ranged between 10-55.6 %.

4.6.1 Haemo-QoL questionnaire - Comments

As part of the Haemo-QoL questionnaire, clinicaladaas obtained by asking questions with

regards to the frequency and severity of the bleedsation felt before the bleed, the concerns of

the subjects during and after their bleeds, thenagement during bleeds, and informing their

parents during their bleeds.

4.6.1.1 Frequency of bleeds during past month:

Figure 4.4 below shows the incidence of bleedsnduthe past month.
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Frequency of bleeds during past
month
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Figure 4.4 Frequency of bleeds during the past moht
Key:
1- One bleed
2- More than 2 bleeds
3- No bleeds

As seen by the chart above, the majority of boyth Wwaemophilia, 46.7 % experienced more
than two bleeds during the past month prior toateinistration of the questionnaire. This may
have some effect on the muscle strength and encli@frthe subjects in question. Twenty-seven
percent of the sample tested experienced no bidadsg the past month, with the remainder of

the sample, 27%, experiencing only one bleed.
4.6.1.2 How much were you troubled by your bleedsuding the past month?

Figure 4.5 represents how much concern was gedefeten each bleed from the subjects’
perspective.
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Concerns caused by bleeds during the
month
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Figure 4.5 Concerns caused by bleeding during theanth

Key:

Not at all
Somewhat
Quite a bit
Moderately

Very much

o a0k wbh PP

No answer

As depicted by the figure above, almost one thirthe sample expressed their concerns about

their bleeds with use of the description ‘quiteita b

4.6.1.3. How severe were your bleeds during the gasonth?

Figure 4.6 indicates the perceived severity oftleeds during the past month
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Severity of bleeds during the past
month
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Figure 4.6 Severity of bleeds during the past month

Key:

Slight
Sometimes
Moderate
Severe

Very severe

o gk w NP

No answer

The severity of bleeds during the past month, gscted by the figure above shows varied

responses, with ‘slight’ and ‘moderate’ showing thest results, 26% and 27% respectively.

4.6.1.4 Did you feel a strange sensation in yourifds before you had a bleed?

Figure 4.7 indicated whether the subjects expee@nany strange sensations prior to their

bleeding episode.
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Presence of a strange sensation felt
before a bleed
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Figure 4.7 Presence of a strange sensation felt be¢ a bleed

Key:
1. Never
2. Seldom
3. Sometimes
4. Often
5. Always

As shown by the figure above, almost half of thegle, 46.7% stated that they never felt a

strange sensation before a bleed.

4.6.1.5 Did you have to stay quiet (e.g. lie in bpdshen you had a bleed?

Figure 4.8 represents whether the subjects restéagthe bleeding episode.
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Rest during bleeds
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Figure 4.8 Rest during bleeds

Key:
1. Never
2. Sometimes
3. Often
4. Always

The figure above shows that almost half of the day¥%, never rested during an acute bleed,

which may also have some affect on the recovethaif joint, and consequently affect strength,

balance and range.

4.6.1.6 When you had bleeds, did you inform your pants immediately?

Figure 4.9 indicates whether the boys communicatetlinformed their parents of their bleeding

episode.
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Informing parents during bleeding
episodes
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Figure 4.9 Informing parents during bleeding episods

Key:
1. Never
2. Seldom
3. Sometimes
4. Always
5. No answer

As shown by the figure above, 40% of the samplelv@ometimes’ inform their parents of
their bleed, 33.3% would always inform their paserit3.3% never informed their parents and

6.7 would seldom tell their parents of their bleed.

4.6.1.7 How much were you bothered by haemophilia?

Figure 4.10 shows how much hemophilia troubledsthigects.
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Concerns caused by bleeding
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Figure 4.10 Concerns caused by bleeding episodes

Key:
1. Not at all
2. Somewhat
3. Moderately
4. Very much

As depicted by the above figure, more than halthef sample, 54%, stated that they were not
bothered at all by their bleeding episode.

4.6.1.8 What bothers you most about haemophilia?

In this section of the questionnaire, the majoofythe haemophiliac subjects expressed their
frustration for not being able to play soccer atiteo ‘rough’ sports with their friends in fear of
causing a bleed. One boy expressed his frustrafioot being able to ride a bike. Another theme
that came out in this section was missing schageeially when being admitted for a bleed. A
few disclosed their grievance with being treateffiedéntly or being teased by other children.

Pain and joint stiffness was also mentioned bybjesits as a limitation in their daily living.
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4.7 Correlation between the PedsQL and HAEMO-QoL Qastionnaires
The results from the PedsQL and HAEMO QoL were caregp using Spearman’s Rho. The

quality of life as measured by the two tests showg a weak correlation (r = -0.5).

Figure 4.11 represents the correlation betweeltd®mmo-QoL and PedsQL
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Figure 4.11 Scatterplot of Haemo-QoL total scoresral PedsQL total scores

4.8 Conclusion

The boys with haemophilia did well in comparisontheir unaffected peers in terms of their

strength and endurance. There were also no signtfidifferences between the two groups with

regards to the quality of life. The results of thisdy will be discussed in Chapter 5.

64



Chapter 5: DISCUSSION

The results obtained in this study will be discdssethis chapter. The results will be compared
to those recorded in previous studies. The impboat and limitations of this study are

highlighted, and recommendations for further researe made.

5.1 Introduction

Haemophilia is a life-long coagulation disorder rattéerised by spontaneous, post-traumatic and
postsurgical bleeding (Mercan et al, 2010). Althoute true incidence of haemophilia is
unknown, it is estimated to occur in approximatehe in every 50 000 male births (Carlos
Rodriguez-Merchan, 1997; Peerlinck et al, 2010jhwai frequency of 1:10 000 for haemophilia
A and 1:60 000 for haemophilia B (Douma-van RiedleP009). As stated by Von Mackensen et
al (2004) the haemostatic defects of haemophiéd ® spontaneous and post-traumatic internal
bleeding events. Hilberg et al (2001) and Ghoshl €2004) reported on the consequences of
repeated bleeds and immobilization which may ultetyaresult in muscular atrophy and
weakness, contractures, poor balance and proptionepwer physical functioning (Varni et al,
2006), and may have a significant impact on thdityuaf life (QoL) (Bradley et al, 2006).

This present study aimed to compare the musclagitie endurance and QoL of a group of
children with haemophilia to a group of aged matichealthy peers with the use of 4 outcome
measures, namely a Hand Held Dynamometer (HHD)StkéMinute Walk Test (6MWT), and

two QoL measures, the Haemo-QoL and PedsQL.

It was hypothesised that boys with haemophilia Wwa@llow muscle weakness, poorer endurance

and a poor quality of life in comparison to a graimealthy boys.
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5.2 Demographics of the study

The Chris Hani Baragwanath Hospital (CHBH) HaembghCentre treats approximately 30
patients with haemophilia from Soweto and otheraunrding regions. Fifteen of these patients

who were screened against the inclusion and exelugiteria were included in the study.

5.2.1 Age range of the sample

Studies investigating patients with haemophilia egalty have small sample sizes, as the
availability of suitable patients is often limiteleh. this study, boys ranging from five to 16 years

of age with, and without haemophilia were used. Haemo-QoL questionnaire begins at four

years of age and ends at 16 years of age, wheRetth&®QL questionnaires begins at five years of
age and also ends at 16 years of age. Thus theaage of this study was chosen in order to
accommodate both the PedsQL, and Haemo-QoL quasiies in the boys with haemophilia.

The boys with haemophilia were recruited from treehiophiliac Clinic at CHBH, and were all

from similar socio-economic and demographic backgds.

The majority of the control subjects of this stul8,3%, were recruited from the TLC orphanage
in Soweto. This particular sample group was chasetiney were within close proximity of Chris
Hani Baragwanath Hospital, thus with similar soemnomic and demographic backgrounds to
that of the haemophiliac sample. It was also ptsstbspecifically age match the control group
to the sample group. Initially it was requested tha boys with haemophilia brought a friend or
relative without haemophilia or any other medicahdition, however, this method was not
feasible due to transport, financial and consens&doning. However, in light of the above, the
location of this particular sample, being that nfaphanage, could pose some limitations to the
perceived quality of life questionnaire, as theslejexts used may already have other emotional

problems which could have had implications on amswehe PedsQL questionnaire.
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5.2.2 Height and weight

Height measures for the haemophilia group was 1.8Zirl9 (SD), and the comparative group

was 1.43m + 0.28 (SD). In relation to each othwse,ttvo groups did not vary significantly.

Weight measures for the haemophilia group was 82+4k3.97(SD), and the comparative group
was 33.5kg + 14.71 (SD). There was no significaffeknce between the two groups mean

weight values.

In comparison to the World Health Organisation (WHf@owth reference data for children and
adolescents aged five to 19 years of age, the harghweight values were within normal ranges
in both the haemophiliac and control groups (wwwowtt/growthref/ery.

5.2.3 Sample Size

Many studies have been done investigating the pedeuality of life as well as physical fithess
and/or muscle strength in children with haemophitiacomparison to their healthy peers. Most
recently, Broderick et al (2010) examined the ptaisiitness and quality of life in children with
haemophilia and von Willebrand. Forty-four boygshMaemophilia and von Willebrand were
used ranging between 6 — 17 years of age. Althdhghsample size was large, (n=44), the
authors did not categorise the subjects into punalgmophiliac or those with von Willebrands.
Control data, such as the anthropometric and aeftbess data, was obtained by comparing the
results to that of previous studies that used dattutniren. Van der Net et al (2006) investigated
the physical fitness, functional ability and qualdf life in 13 subjects with severe haemophilia
ranging between 8-14 years of age. Although thepgasize is small, the study was limited to
using only boys with severe haemophilia. Both stadnvestigated similar parameters such as
those used in the present study. Age ranges anplsames were of similar numbers to that used

in the present study, thus the present study seatdt comparable to previous literature.
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5.3 Muscle strength

The results of the present study revealed sigmifidéferences in the muscle strength of certain
muscle groups only. The haemophilia group showgdifstant weakness in the muscle strength
of the left elbow extensors, and muscle strengtthefright knee extensors, with p-values of 0.01
and 0.05 respectively. In contrast, muscle strerajttboth left and right dorsiflexors were
significantly greater in the haemophilia sample ugro with p-values of 0.02 and 0.00

respectively.

Beenakker et al (2001) conducted a study to estabikference values for muscle force in
children aged 4 — 16 years of age. Measurements ta&en from 270 normal children using a
calibrated hand held dynamometer (HHD). The ingastirs measured 11 different muscle
groups by using the ‘break’ technique. No mentidntree validity of the break test or the

reasoning as to why this particular method was wsasl stated. The results from this study can
be used as reference values and can be used tofguanscle weakness in individual muscles

groups in children aged between four -16 yearv#duate effects of therapy.

Similarly in a study conducted by Douma-van Riet at 2009, the authors conducted
investigations to assess physical fithess, mudobngth and the effect of being overweight in
children with haemophilia. The study included 18§$with haemophilia, ranging between 8-18
years of age. The investigators used the ‘breadhrigjue to assess muscle strength in the
elbows, knees and ankle joints. Again, no mentibrthe validity of the ‘break test’ was

mentioned.

Eek et al (2006) conducted a study to establigtreate values of arm and leg muscle strength as
measured by isometric torque production in heattmjdren. 149 healthy children (76 boys and
73 girls) ranging between 5 — 15 years of age wsgal in this study. The investigators used a
HHD to measure the isometric muscle torque in 8lohmb muscle groups and four upper limb
muscle groups using the ‘make’ test technique hingresent study, the ‘make’ technique was
used to measure muscle strength in the elbow flexal extensor muscles, knee flexor and

extensor muscles and ankle plantar flexors andiftbxars. According to Eek et al (2006) the

68



‘make’ technique has higher reliability than theeak’ technique. Thus the muscle strength
values of this present study can be compared teethdts established in Eek et al (2006).

Eek et al (2006) represented the mean muscle #ftrehgach particular muscle group separately
in each age group ranging between five -15 yearagef In order to compare values to the
present study, the mean for each specific musoepgacross all age groups was calculated and a
new mean for that particular muscle group was tated. The mean values for elbow extensors,
knee extensors and ankle dorsiflexors muscle groag®ss all age groups were calculated to
18.5N, 58.28N and 21.99 N respectively.

5.3.1 Muscle strength of control group

The control group in the present study showed Bggmice with regards to their left (L) elbow
extensors, with a mean strength of 17.2N, in comparto the haemophiliac sample with a mean
strength of 12.91N. With reference to right (R) &rextension, the control group had muscle
strength of 24.17N compared to the haemophiliacgaf 19.4N. Muscle strength of the control
elbow extensors were of similar value to that dk Eeal (2006), where as the haemophilia group
showed much weaker strength in comparison to beotups. Both the control group and
haemophilia group showed significant weakness eir tkhee extensors when compared to the

mean value of the knee extensor strength in a stadgtucted by Eek et al (2006).

In a study conducted by McVeigh et al (2004) ththats investigated the relationship between
socio-economic status (SES) and physical activit881 children living in Johannesburg, South
Africa. The sample comprised of 43 white males, btk males, 38 white females and 143
black females. All the white children were in thighest SES bracket. The results showed that
the white children were more active than the blatkldren in this sample. The authors

contributed this to physical education in schoals,well as parental support for after school
activities. As all the children in this presentdstuvere black, it can be thought based on the
results of the mentioned study, that their leveispbysical activity are not adequate, thus

contributing to reduced muscle strength, especiallyhe lower limb muscles, such as knee

extensors.
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5.3.2 Muscle Strength of Haemophilia Group

The haemophiliac group were significantly strongetheir (L) and (R) ankle dorsiflexors of
17.85N and 17.6N respectively in comparison todtetrol group showing strengths of 13.14N
and 13.48N.

In a study conducted by Fox and Colleagues (2068kinetic eccentric torque measures of the
musculature of the ankle joint was measured ini@pants with ankle instability and those
without. Ankle instability in this particular studyas due to inversion ankle sprains. It was found
that there was a deficit in plantar flexion torgaehe functionally unstable ankle, thus indicating
that plantar flexor strength in an important cdniting factor to functional ankle instability.
When weakness is present in the plantar flexor lags@xcess anterior sagittal plane tibial
rotation (i.e. dorsiflexion) is presented in midddate stance (i.e. the foot remains dorsiflexed
and heel strike is lost)

http://courses.washington.edu/anatomy/kinesiolofigBys/PathGait/Ortho.Pdf This could

account for the increase in dorsiflexion strengthtbe present study’s haemophilia sample, as
these particular muscles may be compensating ferwbakness in plantar flexors due to

instability of the ankle joint caused by bleeds.

With regards to the haemophiliac sample, literatbes shown that approximately 80% of
recurrent haemarthrosis occurs in the elbows, kaedsankles (Buzzard, 1997; Engelbert et al,
2008). Episodes of bleeding ultimately affect attivand participation in physical activities

which predispose this population to impaired stten{Wittmeier et al, 2007) and ROM

limitations (Soucie et al, 2004). This could acdotor the significant weakness seen in the
haemophilia group’s elbow extensors and knee eateni addition to this, literature has shown
weakness in quadriceps muscle as a result of extubteeds into the knee joint, resting of that
joint and inadequate rehabilitation following tHedd (Manigandan et al, 2004; Hart et al, 2010),

thus accounting for weakness in knee extensors.
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5.4 Six Minute Walk Test

The current study used the 6MWT to establish sulimm@x endurance levels on both the

haemophiliac and control group.

5.4.1 Height and Weight parameters

There were no significant differences between thights and weights of the two groups in this
study. Li et al (2007) conducted a study invesiigaheight-specific standards for the 6MWT for
children ranging between 7 — 16years of age. It staged that height may have an effect on
stride length and walking distance, and may havdigations on the variables associated with
the 6MWT.

Hassen et al (2010) conducted a study to compaewdking distance of children with
haemophilia, juvenile idiopathic arthritis, and repibifida to that of their healthy peers, and to
decipher the associations with age, height andiwdigdy mass index, and sex. It was found that
all three patient groups showed a significant rédacin walking distance compared to health
references. It was also shown that anthropometii@bles are strongly associated with walking
distance. As there were no significant differencesieight between the samples used in this
present study, the results from this present stuyd be compared to normative data such as
that of Li et al (2007).

5.4.2 Vital signs

Heart rate, respiratory rate and blood pressure akso taken prior to, immediately after and two
minutes following the 6MWT. The results of this geat study showed no statistical significance
between the two group’s vitals before, after and minutes post the test. HR and RR generally
give an indication of an individual's response xereise thus are important measures in clinical

decision making (Benjamin, 2009).

Wallis et al (2005) conducted a study in PlymouthK to investigate and produce reference

values for resting heart rate and respiratory ristdealthy children aged between four - 16 years
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of age. The sample size consisted of 1109 childeesijze that was fairly representative of
children in the UK.

Similarly, Wallis et al (2006) conducted a studyGape Town, South Africa (SA) to establish
whether physiological reference values of restiagrhrate and respiratory rate that were derived
in the United Kingdom (UK) could be applied to slyi disadvantaged school children in SA.
Three hundred and forty-six children ranging betwéee - 16 years of age from a township
school in Cape Town were included in this studye Bouth African children showed similar
values with regards to heart rate compared to teshimple. The respiratory rate was slightly

higher in comparison; however Wallis et al (2008) this was not of clinical significance.

5.4.2.1 Baseline values

The present study included children aged between-fil6 years of age. The mean age of the
present study was 10.4 years. From Wallis et @d§20he HR and RR values for children aged
10 years were 84 beats per minute (Bpm) and 18Heeger minute (bpm) (Appendix VII). At

baseline the heart rates for the children in botlugs of the current study are similar to those in
Wallis et al (2006) study on children in South A&i Before commencement of the current study

all children were screened for any other illnesbkscardiac abnormalities were suspected.

The children evaluated in the study conducted bylis\iet al (2006) were at lower altitudes than
those children included in this present study. ighkr altitudes, respiratory rate is increased due
to reduced arterial POlevels, which causes the peripheral chemorecepitoisecome more
responsive to increases in PEi@vels. The body compensates for this by increasispiratory
rate in an attempt to restore normal gaseous egeh@icGee, 2006). This could account for the

slight increase in respiratory rate in both thenhaghiliac and control subjects.

5.4.3 Distance walked

With regards to distance walked, this present stadgaled no significant difference in the mean

distance covered by the subjects in both groups.hEemophilia group covered a mean distance
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of 589.6 m_+81.86 (SD), and the comparative group 597.08#7+57 (SD), with a p-value of
0.86.

However, when the values are compared to a studgrtaken by Li et al (2007) it was found
that in a sample of 805 boys, aged between 7 -a6sythe walking distance was measured to be
680.9 meters. They valuated 600 meters to be fieecrece percentile for boys with the shortest
measured height in their study being 1.20m. Theeefivis indicative that both the haemophiliac
subjects as well as the control sample showed @ctiedi in walking distance compared to the
reference value showed in the above mentioned stuitly all subjects that participated falling
below the 28 percentile, indicating a significant deficit in lsuaximal endurance levels
(Appendix VIII).

In a more recent study by Lammers and colleagu@382in the UK, both height and age were
used as references to determine normal values (&lppdX). Three hundred and twenty-eight

children (178 males and 150 females) between tae afyfour - 11 years of age were used in this
study. The total mean distance walked was 470m(SBY which, when compared to the present
study, shows a reduction in walking distance. Imparison to Li et al (2007), the mean height
and mean total distance walked also fall below28® percentile, thus indicating that Lammers

et al (2008) would be a better predictor for congmar in the present study.

Recently Benjamin (2009) conducted a study in S@dtlta comparing submaximal endurance
levels with the use of a 6MWT between children witbvelopmental Co-ordination Disorder
(DCD) and normally developing children between dlges of seven to ten years of age. The total
mean distance of the children with DCD was 375.8913.33(SD) and the control was 430.48m
+ 60.85 (SD). The results of the mentioned studp &ill below the 28 percentile in comparison

to Li et al (2007) and are still smaller valuecantrast to the present study.
As mentioned above, McVeigh et al (2004) found thiaick children in Johannesburg, South

Africa demonstrated less physical activity levedswthite children. This could account for the
reduced endurance levels, thus resulting in a dsetkdistance walked in the 6MWT.

73



5.4.4 Post test results

The vitals post the 6MWT showed no significanceneein the two groups. However, it was

interesting to note that the HR and RR in both geowere of similar values.

Moalla and Colleagues (2005) investigated the éxertolerance and cardiorespiratory responses
of children with congenital heart disease in conguer to their healthy peers by conducting a
6MWT. It was stated in the study that similar kingtof the vitals before and two-minutes post
the 6MWT is an indication of a better exertion talece and changes in autonomic tone as a
result of endurance training (Moalla et al, 2008)is could indicated that, although both groups
showed decreased distances walked in comparisdn & al (2007), their general exercise

tolerance and fitness levels could be within norraabes for their particular age groups.

5.5 Quiality of Life (QoL)

Health-related quality of life (HRQoL) is considdrene of the most relevant health outcome
measures in medicine (Mercan et al, 2010). Quesdioes to test QoL in chronic diseases must
be disease specific, reliable and available fofetBht age groups and various cultures. The
Haemo-QoL was tested for these characteristics study conducted by Von Mackensen et al
(2004) by testing this tool in six different Eur@mecountries on 339 children with haemophilia

and their parents.

Varni et al (2001) conducted a study testing tHab#ity and validity on a diverse sample on
children with acute or chronic health conditionsngsthe PedsQL. The results of the study

demonstrated that the PedsQL is both a reliablevald tool to use in clinical trials.

In the present study the PedsQL and Haemo-QoL used to establish the perceived quality of
life in both the sample and control groups. Thes€ddand Haemo-QoL are scored differently in
that the higher the score of the PedsQL, the hitieeperceived quality of life, whereas with the
Haemo-QoL, the higher the scores, the lower thegdeed quality of life.
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Bradley et al (2006) conducted a study comparing thaemo-QoL and CHO-KLAT
guestionnaires, as well as comparing correlatiata/den other quality of life measures such as
the PedsQL and VAS. It was found that the Haemo-@od PedsQL were highly correlated,
suggesting that what is measured in the Haemo-Qal be measured equally well by the
generic PedsQL ratings.

Although there was no statistical significance lesw the two group’s perceived quality of life

depicted by the PedsQL questionnaire, the domakrevthe boys with haemophilia scored the
worst (59.7%) was domain 4, which represented gurestabout school. The control scored the
worst (69.7%) in domain 2, which represented qoastabout their feelings. In the haemophilia
sample group, both the age group | (4 - 7 yeard)age group Il (13 - 16 years) scored the
highest in the school/sport dimension in the Ha&pod- questionnaire, 76.5% and 85.4%
respectively, representing lower perceived — Qohiclv correlates with the haemophilia sample
scoring the lowest in the school domain in the Bedquestionnaire. The majority of the boys

with haemophilia expressed their frustrations ih lmging able to play sports and missing school
during bleeding episodes. This could explain thatien to the lower perceived quality of life in

the schooling/sport dimension in both questionsaire

Gringeri et al (2004) aimed at describing healétust and health care and their impact on QoL in
haemophiliac children six West European countriégsee hundred and eighteen children aged
between 4-16 years of age participated in thisysartl were required to answer the respective
Haemo-QoL questionnaire. It was shown that the geah were mainly impaired in the
dimension of ‘Family’ with a score of 34.38%, whit¢he authors correlated to the over-
protection of parents. Children in age group Il @éthéghowed impairments in ‘Friend’ (43.91%
and 46.12% respectively) and ‘Perceived suppo&41% and 53.00% respectively) dimensions.
The children in the age group Il also showed impant in the dimension ‘Dealing’. The
authors expressed concerns with the children inoter categories personal adaptation to the
disease.

Similarly Mercan et al (2010) conducted a studycdbsg the health status, health care received
and their impact on the QoL in patients with haemiogn Both children and adults with

haemophilia participated in the study and were irequto answer age specific Haemo-QoL
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guestionnaires. Thirty nine children and 31 adaligmnts were enrolled in this study. In the age
group | the ‘Family’ dimension showed the highestam score of 60.4%. In age group Il the
highest mean scores were that of the dimensionsiealy scoring 57.5%, the dimension
‘Family’ scoring 51.4% and the dimension ‘Perceigport’ with a score of 49.4%. In age
group Il ‘School/sport’, ‘Physical’ and ‘Perceivedipport’ scored the highest with mean scores
of 46.0%, 42.6% and 40.6% respectively.

Van Der Net (2006) investigated the level of phgkfiness, functional ability and quality of life

in boys with severe haemophilia. Thirteen subjeatse used in this study, ranging from 8 to
14.63 years of age. The Haemo-QoL age groups |l lHndere used. It was found that the

children in age group Il scored highest in the disiens ‘Friends’ and ‘Perceived support’. The
children in the age group Il scored highest ndyam those categories as well, but also reported
high scores in ‘Physical health’, ‘Dealing’ and Eatment’. The authors felt that the subjects did
not appreciate the questions or have not beentaldeldress their problems with their healthy

peers.

When comparing the mean values for the ‘Physicatieshsion from Gringeri et al (2004),
Mercan et al (2010) and the present study, theescarere 16.50%, 49.67% and 58.29%
respectively, thus indicating lower perceived gwaidif life with regards to the physical aspects of
haemophilia in the present study. This could be tdude lack of prophylactic therapy in South
Africa. Both studies discuss prophylactic therapgme therapy and central catheters, all of
which are limited in the treatment of haemophilpatients in South Africa. The literature shows
that there is a reduction in bleeding incidencehiidren in prophylaxis compared to those on
demand therapy (Mercan et al, 2010). This couldcatd the children with haemophilia in a
South African context could therefore have an iasesl risk of physical impairments, which

could account for the lower perceived quality & In the ‘physical’ dimension.

In a study conducted by Schoenmakers et al (200dfpmperformance and disability was
investigated in children with haemophilia on prolaleyic therapy compared to their healthy
peers. Thirty-nine children aged between four —y&ars were assessed with regards to joint
swelling, muscle testing with the use of a handl ldsinamometer, motor performance with the

use of the Movement-ABC measuring gross and fineomia children aged between four -12,
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and the Childhood Health Assessment Questionn&iAQ). Swelling and muscle strength
both showed no significant results, however it \wreresting to note that although 90% of the
sample indicated no disabilities in activities @filg living, 79% reported on the impact of the
disease on their lives. Fifty-six percent reportedrestrictions in sports and 21% indicated on

having pain.

The total mean scores of the Haemo-QoL from Gringfeal (2004), Mercan et al (2010) and the
present study, were 22.78%, 39.77% and 39.75% cteply. These results, especially Mercan
et al (2010), were of similar value to the resaoftshe present study. In the study by Gringerilet a
(2004) and the present study the age group | shokeetighest total mean scores of 25.56% and
51.75% respectively. This could possible be duthéooverprotection of parental care, the pain
associated with haemophilia and the inability oingeable to play like the other children at
school. From the clinical data obtained from thesida-QoL in the present study, 40% of the
sample indicated that they would ‘sometimes’ infdireir parents of their bleed, where 13.3%
said they would never tell their parents. This dqubssible account for late admissions following
an acute bleed, thus increasing the risk for grgatet or muscular damage which can lead to

physical impairments.

From this present study 46.7% of the sample expeegig more than two bleeds during the month
prior to the administration of the questionnairédmAst one third expressed concerns caused by
the bleeds. Interestingly 54% of the sample stébad they were not bothered at all by their
bleeding episode. This is of some concern as thigdcaccount for late admissions following a
bleeding episode, which could have serious repsi@as on the treatment and rehabilitation of
the particular joint involved.

5.5.1 Correlation PedsQL and Haemo-QoL questionna@s
The quality of life as measured by the two testsasdd a weak to moderate correlation (r = -0.5).
The two questionnaires do not measure exactly dimeesconstructs and this may explain the

different scores obtained. As the Haemo-QoL questoe was directly related to their disease,

the boys with haemophilia may have been more areeit answering the questionnaire than the
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PedsQL, which may have influenced the scoring. Heurstudies which investigate these two

guestionnaires and their suitability for use in 8mith African context need to be conducted.

5.6 Limitations of the Study

The limitations of this study are as follows:

» Language barriers could affect some of the itentsthe child’s understandings of what is
being asked of them, even with an interpreter veol

» Due to the large age range of five to 16 yeargef the sample size of the study may need to
be reconsidered

» The length of time taken to test relevant musctaugs had, at times lost the interest of the
boys. “Factors like attention and understandingnefructions are potential difficulties that
make force testing less reliable in small childiteem in adults.” (Beenakker et al, 2001).

» 83.3% of the control was recruited from the TLC lapage. Although all the boys were
healthy and attending normal schools, the imploceti of living in an orphanage and
understanding that they are orphans may have hatfest on the results of the quality of life
questionnaire.

* Analysis of the Range of Movement (ROM) should hbeen included in the measurements
of the study especially as 46.7% of the childrenthe group with haemophilia have
experienced more than two bleeds during the mondh fo testing.

» Left verse right dominance of each child shouldenhbeen recorded as this may have had a
possible affect on muscle strength.

* There is a need to compare mild, moderate and séaamophiliac subjects as it is possible

to find differences in each objective measured.

5.7 Implications of the Findings

The results of this study indicate that boys widletmophilia attending the haemophiliac clinic at
Chris Hani Baragwanath Hospital have generallyrimalf muscle strength in comparison to their
healthy peers. This could be due to the home eseem@iogrammes prescribed after each clinic
visited and the continuous re-assessment of tresedtine muscle strength and joint range of

movement at each visit.
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With regards to the endurance of the haemophilEmpte, although their vitals are within
normal ranges, there was a significant reductiogistance walked in comparison to healthy peer
references. Thus, endurance training should bateit as a further treatment regime in their

rehabilitation.

The perceived quality of life of the haemophiliargle as measured by both the PedsQL and
HAEMO-QoL showed no significant values indicatingpop perceived QoL. However,
psychologists should still be involved for possilodervention for both the patient and their
caregivers during a bleeding episode. Due to tlwgosoonomic status of these patients, extra-
curricular sporting activities may be limited aetschools they are attending, such a swimming,
which is considered the best and safest sportdemophiliac patients. Thus the need for further

and continuous physiotherapy intervention is imfpeedor the rehabilitation of these patients.

5.8 Recommendations Based on Findings

Based on the results of this study, the followiaggommendations can be made:

» Patients with haemophilia should be screened asdsasd from initial diagnosis to
prevent complications and consequences of haen@phil

* A multi-disciplinary team involvement is needed time treatment of these patients,
including a clinical psychologist to assist withyaamotional stresses caused by the
disease, not only for the child involved but theegavers as well

* The boys with haemophilia may need further edunategarding whether or not they
inform their caregivers of a bleed, and in whagténof time. This may prevent hospital
admissions and therefore increase time at schowittification is given appropriately.

» A simple home exercise programme should be givexathh haemophiliac subject to help
maintain muscle strength and ROM, and to prevemiptications caused by bleeds.

* Endurance training should be included in the rditabbon of the patients with
haemophilia.

* Itis important to make recommendations to TLC ptiraise opportunities for structured

physical activity in their daily programme.
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5.9 Recommendations in Terms of Further Research

* It would be of great value to establish baselingesfor South African children in terms
of endurance training such as the 6MWT as well asate strength. These values should
include parameters such as baseline HR and RRgndistcovered and the effect of
exercise on vitals for endurance training, and teustrength values for all muscle
groups. The information gained from research as smould be valuable for further
research done in South Africa.

* A national study of all haemophiliac patients, asr@ll age ranges, in South Africa
should be conducted to establish the epidemiolayy demographics of the disease
within a South African context to understand how tlondition is impacting on the health
and well being of the persons infected.

» Balance and proprioception, as well as range ofemm@nt, should be included in future

investigations.

The conclusions drawn from this study will be preed in chapter six.
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Chapter 6: CONCLUSION

The purpose of this study was to examine strerggidurance and perceived quality of life in 15
subjects with haemophilia and compare it to that®tontrol subjects without haemophilia. All

subjects were from similar socioeconomic backgrsumdth all the haemophilia subjects

attending the Haemophilia Clinic at Chris Hani Ravanath Hospital, Soweto. The MicroFET 2

dynamometer was used to assess the muscle streingdth subject and the Six Minute Walk
Test was used to test endurance. The PedsQL wadf dime quality of life assessment tools used
to compare both groups, where the HAEMO-QOL wagl sgecifically to test the subjects with

haemophilia

The findings of this study demonstrate a need dahér research on haemophiliac subjects in a
South African context. However, the results havaashthat both the groups in this present study
have reduced muscle strength and poor enduranceonmparison to literature conducted
internationally. With regards to perceived QoL, bwys with haemophilia showed no significant

differences in comparison to previous researchstigating QoL in similar studies.

The results of this study are important for allltteaare practitioners involved in the treatment
and rehabilitation of children with haemophilia.€Fé is a need for a multidisciplinary approach
for the effective management of acute bleedingagj@s in such subjects which could have
serious consequences, not only on muscle stremgktle@durance, but on the psychological well
being of the patients as well as their families.
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Information sheet for Parents with boys with haemopilia
An investigation of muscle strength, endurance anduality of life
in South African children with haemophilia: a pilot study

Dear Parent

By way of introduction, my name is Donna Faris &adh a qualified physiotherapist working at
Chris Hani Baragwanath Hospital. | am currentlydgtng towards a Masters degree in
physiotherapy at the University of the Witwatersran

I am asking for your permission to allow your chi@dparticipate in a research study that | will
be doing at the haemophilia clinics at both ChrsnHBaragwanath Hospital and Charlotte
Maxeke Johannesburg Hospital

The study looks at your child’s muscle strengthwHib he is and how he feels about his health.
The findings of this research will assist us asspbtherapist to help and understand your
children better than before.

The study will involve the use of 4 tools:

1. A hand held dynamometer — this machine helps tosoreahow strong your child’s
muscles are.

2. The 6 Minute Walk Test — your child will walk for @inutes between 2 beacons to
measure how fit he is.

3. The Haemo-QoL - this is a questionnaire that ohby boys with haemophilia will be
answering. It asks questions about their feelingshaving haemophilia, and how they
think their friends and family feel.

4. Paediatric Quality of Life Intervention Measureménodel (Peds QL) — this is also a
guestionnaire which will be answered by all boyvaine taking part in this study. It is a
quick questionnaire that asks the children quest@ntheir health.

These tools will not hurt your child in any way. ochild may however feel tired after | have
done all the necessary testing. You as caregivieteeochild will be given a summary of the
findings from the study once it is finished.

Your child’s personal information will be kept acset at all times, and all information collected
will only be looked at by me. | will only need yoahild’s age, hemophilia type, his last bleed
and hospital number so | do not mix papers, butohbtave finished these papers will be
destroyed.

Participation is voluntary and refusal to parti¢gwiill not result in any bad feelings towards you
or your child. Physiotherapy is a normal part eitment for your child. If you don’t want your
child to be part of this study, | will not treatwwochild differently and he will still receive noah
physiotherapy. You may also choose to remove ybild @t any point during the course of the
research.

100



If I am unable to test your chid while he is at timic, | may need to call him back for an
assessment on another day. | will pay for tranggiort in a case like this. However, it needs to
be made clear that if | do see your child during tilme at the clinic, | will not be giving money

for transportation.
Please feel free to ask me any questions abougttigy, and | will answer them as best as | can.

Please don't hesitate to contact me.

With Thanks
Donna Faris

Contact Details

Cell number: 082 538 2189
Work number: 011 933 8309
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Information sheet for Parents with boys without haenophilia
An investigation of muscle strength, endurance anduality of life
in South African children with haemophilia: a pilot study

Dear Parent

By way of introduction, my name is Donna Faris &adch a qualified physiotherapist working at
Chris Hani Baragwanath Hospital. | am currentlydgtog towards a Masters degree in
physiotherapy at the University of the Witwatersran

I am asking for your permission to allow your chitdparticipate in a research study that | will
be doing at the haemophilia clinics at both ChremtBaragwanath Hospital and Charlotte
Maxeke Johannesburg Hospital

The study looks at your child’s muscle strengthyHib he is and how he feels about his health.
The findings of this research will assist us asspdtyerapist to help and understand children with
haemophilia better than before.

The study will involve the use of 4 tools:

5. A hand held dynamometer — this machine helps tesoreaghow strong your child’s
muscles are.

6. The 6 Minute Walk Test — your child will walk forrGinutes between 2 beacons to
measure how fit he is.

7. The HAEMO_QOL - this is a questionnaire that ahlg boys with haemophiliawill be
answering. It asks questions about their feelimghaving haemophilia, and how they
think their friends and family feel.

8. Paediatric Quality of Life Intervention Measuremdftddel (Peds QL) — this is also a
guestionnaire which will be answered by all boyowne taking part in this study. Itis a
quick questionnaire that asks the children quest@ntheir health.

These tools will not hurt your child in any way. achild may however feel tired after | have
done all the necessary testing. You as caregiveteahild will be given a summary of the
findings from the study once it is finished.

Your child’s personal information will be kept acset at all times, and all information collected
will only be looked at by me.

Participation is voluntary and refusal to parti¢gwill not result in any bad feelings towards you
or your child. Physiotherapy is a normal part eatment for your child. If you don’t want your
child to be part of this study, I will not treatwochild differently and he will still receive noah
physiotherapy. You may also choose to remove yhild et any point during the course of the
research.
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Please feel free to ask me any questions abouttidy, and | will answer them as best as | can.
Please don't hesitate to contact me.

With Thanks
Donna Faris

Contact Details

Cell number: 082 538 2189
Work number: 011 933 8309
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Information Sheet for children with haemophilia

Hello!

My name is Donna Faris, and | am a physiotherapisking at Chris Hani Baragwanath
Hospital. You have been chosen to take part iropeptr which | am doing in the Haemophiliac
Clinic at this hospital.

I have chosen children like you who are 5 to 16ye#d, who have haemophilia, and have not
had any bleeds for a few weeks. | have also chdsiuren the same age as you who do not have
haemophilia and who have not been sick beforeki part in this project.

Why am | doing this?

| want to find out what special problems boys hkei with haemophilia have. | want to see how
strong your muscles are and how long you can walk fwill also be asking you how you feel
about having haemophilia, how you think your frierashd family feel and how you feel about
your bleeding. All the information | get from thesoject will help us physiotherapists to see if
we can help you more and understand you bettethAlboys without haemophilia will also have
a chance to see how strong their muscles are amdithihey are.

How am | going to do this?

I will test how strong your muscles are with a sakemachine, that won't hurt you. To see how
fit you are, | will be making you walk up and dowre corridor of the clinic for six minutes. |
will also give you questions to answer to see how figel about having haemophilia, and how
you think your friends and family feel. The testdl e done during the time you are at the
haemophiliac clinic and they will not make you sore

If you do not want to take part in this project youst tell me. Your caregiver also has to sign a
piece of paper saying that you may take part irtebes.

Just to make sure that the information stays aeséaron’t put your name on the piece of paper
with all the test results. If you are confused avénquestions just ask me and I'll try my best to

answer them so that you understand. You may detidey time that you don’t want to be in the
study and that is OK. You will still be seen at thi@ic as usual.

Thank you
Donna Faris
Contact Details: Cell: 0825382189 Work: 011 933 8309
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Information Sheet for children

Hello!

My name is Donna Faris, and | am a physiotherapisking at Chris Hani Baragwanath
Hospital. You have been chosen to take part iroeptr which | am doing in the Haemophiliac
Clinic at this hospital.

I have chosen healthy children like you from 5 @oygars old to be part of this project. | have
also chosen children who are the same age as yibbalke a special bleeding disease called
haemophilia to also take part in this project.

Why am | doing this?

| want to find out what special problems boys witemophilia have. | need to see how strong
your muscles are and how long you can walk for canl see if the boys with haemophilia can do
the same. All the boys with haemophilia will alssvl a chance to see how strong their muscles
are and how fit they are. | will also be asking ymuestions on how you feel about your own
health.

How am | going to do this?

I will test how strong your muscles are with a sglemachine, that wont hurt you. To see how fit
you are, | will be making you walk up and down togridor of the clinic for six minutes. | will
also give you questions to answer to see how yeluafeout your health. These tests will be done
at the haemophiliac clinic at the hospital.

If you do not want to take part in this projecuiymust tell me. Your caregiver also has to sign a
piece of paper saying that you may take part irtelts.

Just to make sure that the information stays aeségron’t put your name on the piece of paper
with all the test results. If you are confused avénquestions just ask me and I'll try my best to
answer them so that you understand. You may detidey time that you don’t want to be in the
study and that is OK. You will still be seen at thaic as usual.

Thank you
Donna Faris

Contact Details:
Cell: 0825382189 Work: 011 933 8309
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ASSENT FORM

I say that it is okHerphysiotherapist to test me

in this project. | understand what this projectisout and understand what | am
expected to do as part of the project. | understalngt has been explained to me
about the testing on how strong my muscles are, fiolvam and how | am
feeling?

All my guestions have been answered and | undatdtaat by taking part in this
project | will not get hurt in any way. | am awdhat | am allowed to say that | do

not want to be tested in this project.

Patient Researcher

Date Date
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CONSENT FORM

Research Problem:

It is not known in South Africa what impairments terms of muscle strength,
endurance and perceived QOL haemophilic patients @ comparison to their

healthy peers.

I understand thmogairof this project and

give consent for my child to take part in the

research. | have read and understand the informatiol all my questions have
been answered and explained to me. | am awaresgfritcedures and understand
that they will not harm my child in any way. | als@aware that | may remove my
child from the research without any questions @jyatice towards myself or my

child.

Care giver Researcher

Date Date

107



APPENDIX IV: Data Collection sheet
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DATA COLLECTION SHEET

Age:
Height:
Haemophilia type:
Last bleed:

Muscle Strength:

Weight:
Sitye

Nenof bleeds in past year:

Joint Right

Right Left

Left

Flexion/DF

Extension/PF Flexion/DF

Extension/PF

Knee:

Six-Minute-Walk Test

Before test

After Test

2 Min post test

HR

RR

BP

Distance
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APPENDIX V: Haemo-QoL Questionnaires
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Trial ID: Page 1/8T
VISIT X
Centre ID/No.: l_l_l_l
Subject No.: I_I_I__I_L_l_‘

L Visit Date: Lol Ly
DDMMMYYYY

HAEMO - QOL

Hello there!
We would like to know how you have been feeling during the past few weeks,
so we have worked out some questions which we would like you to answer-.

This questionnaire was made for young children with haemophilia.

= T will now read each question to you.
= Think about how things have been for you during the past few weeks.

= Please tell me, which answer is the best for you.

There are no right or wrong answers. It's what you think that matters.

_ Never | Some- | Very
For example: / : times | often

During the past 7 days, | felt like O 0O M

eating ice-cream.
® e O Ko

Date of completion: |__|__|__|__|_|_|
(day/ month/ year)

Country: |__|__|

CI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
fAinstituticultadap\project\3273\study3273\final_versions\south african englishici-h q.doc-16/07/2007
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Trial ID:

VISIT X

Subject No.:

Page 2/8

Lo 11 ]

We would like to know about your physical health...

L ':During the past?day ’ N‘e:\‘/ér: ; Véry oftén
1. . feltill. ‘ i | O G D‘ M‘D
2. ...l had a headache or tummy-ache. 0 N O ]
3. ..lwas afraid that‘ rﬁy. il‘lness’ miéht Qet ‘ O - E]‘ ; 0
worse.
... then about how you've been feeling in general...
During fhe ’pﬁaystz 7 days . ! S etlmes b Véry oﬂen
1. .. lhadfun and Iaugﬁéd a lot. 4 O m| 3 []
2. ..lwas boféd. ) e ’:’[1 i EI O
3. ...l was sad because of my illness. m| O O
~...and how you have been feeling about yourself.
kDu’ri‘ng' the past . days :V e ; ——— g k Very Oﬂeh:
1. ... lwas prouﬂ of rﬁyself. ‘E]
2. | felt pleésed >wit1'>1‘ bf‘r;yse‘lf. O
3. ...lwas able to cope Wéll with my iliness. | O

[L, kids, long]

AL HAERMN NN QAith Afriral/Ennalich - Final viarcian - 1R lul N7 _ Mani Racaarrh Inetituta
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Trial ID:

VISIT X

Subject No.:

Page 3/8

T

family...

The next questions are about your

e

Durmgthepast? days Sometnres ‘ ; Very often
1. ... lgot ‘or’1’ well with my pare’nts.n O | D~ k k EI
2, ..lfelt fin’e at home; | O O O
3. ... my parents trea.ted me like a baby O O O

because of my illness.
... and then about your friends.

Dﬁring the‘ bpast 7 days... » 0 Never = Sqo‘metimkes V’e’ry‘ often
1. ... | played with friends. EI | O O
2. ..lgot é!oné Wéll wfth my friends‘.w ‘ O B EI o O
3. ...ldid not wéﬁt othérs to noticé mzy’i‘!inesks-." D | : O O

Now, we would like to know about nursery school/kindergarten/playschool.

During the past 7 days... Never - Sometimes Very often
1. ...l coped well with the things we did in O O O
nursery school/kindergarten/playschool.
2. ...l enjoyed nursery school/ S O O O
kindergarten/playschool.
3. ... missed something at nursery O O O _
school/kindergarten/playschool because
of my illness.

[I, kids, long]

CI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.

finstitut\cultadap\project\327 3\study3273\final_versions\south african english\ci-haemoqolsaeq.doc-16/07/2007
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Trial ID: Page 4/8

VISIT X

Subject No.: |_I_A_l__l_l_|

NOW WE WOULD LIKE TO ASK YOU SEVERAL QUESTIONS ABOUT YOUR
HAEMOPHILIA.

1. How frequent were your bleeds during the past month?
O No bleeds 01 a2 O More than2  How many?___

-

2. How much were you troubled by bleeds during the past month?
[ Not at all O Somewhat 0 Very much

3 How severe were your bleeds during the past month
(if you had several bleeds, please answer for the most severe bleed)?

O Slight O Moderate O Very severe
4. Did you feel a strange sensation in your joints before you had a bleed?
O Never O Sometimes O Always

5 Did you have to stay quiet (e.g. lie in bed) when you had bleeds?
O Never [0 Sometimes O Always

6.  When you had bleeds, did you tell your parents immediately?
O Never O Sometimes O Always

Du‘ringyfthe‘_bais't month... Scmetlmes  Very often

1. ... linjected myself. “ | o Ol O

2. ... my mother injected me. k O | O O

3. .. my father ibnjected me. » | ‘IZ] - O Ehe -
4. ..a nursek injectéd me. ' o | O ‘ O
S doctof |njectedme S re— D, T Dw - _

[L, kids, long]

CI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
fAinstituticultadap\project3273\study3273\final_versi 1 african englishici doc-16/07/2007
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Trial ID:

VISIT X

Subject No.:

[N A

Page 5/8

During the»past month... Sometimes Very often
1. ... my bruises hurt. O O 0
2. ... it was difficult for me to move h"ly afrhs or O 0O O
legs.
3. ...lwas afraid of bleeds. O O O
4. .. lwas afraid of hurting myself. 0 O O

During the past month... ‘ _Nevef Sometimes Very often
1. ... | was in a bad mood because of my O O O
haemophilia.
2. ..lwas sad because of my haemoﬁhilia. O O O
3. ... my haemophilia made me angry. | O &

,»D,urin‘gt‘h:e past mdnfh;., Sometimes | Very often
1. ... I was jealous of healthy boys my age. O O Bl -
2. .. |felt embarrassed about my O O O
haemophilia.

[L, kids, long]

CI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.

finstituticultadap\project\3273\study3273\final_versions\south african english\ci-haemogolsaeq.doc-16/07/2007
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Trial ID: Page 6/8

VISIT X

Subject No.: I_L_I__I_L_L_)

 During the past month

B

... my mother protected me too much.

2. ... my father protected me too much. O O O

3. ... my parents got cross with me when | O o o
hurt myself.

4. ... my parents would not let me do certain O O O

things because of my haemophilia.

" During the past month... - . Newe metimes Very often

1. ...l could not do as many things with my

friends because of my haemophilia. u = 2

During the 'pasi;tfmdnth, Veky often
1. L lfelt differ_gnt from others because of my O O O
haemophilia.
2. .. |feltleft out when others did things 0 o O
together.
7 (L, kids, long]
CI-HAFMO-QO0I - Sniith Afrira/Enalich  Einal varaine 48 La A7 aa_ .
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Trial ID: Page 7/8

VISIT X
Subject No.: Ly 101 ]

During the past

1. ...l could not play games that | enjoy O 0 O
because of my haemophilia.

2. .. ldid just as much sport as any other kid. o o O

3. ... lwas able to take part in games at
nursery school/kindergarten/playschool in O O m|

spite of my haemophilia.

- i
During the pastmonth.. , Very often

1. ... 1did not Iii(é Qofng t‘o thé khaekr?n“ophilia unit.’ O | ’ O : O

2. ... the injec‘tions’“iryryi’téted”n‘"lé; ’ ST EI ‘ E] e O

In general, ... e s Excell{ye,h‘t‘ | Good Bad

1. ... would you say your health is... O O O

[, kids, long]

CI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
fAinstituticultadap\project\3273\study3273\final_versions\south african english\ci-haemogolsaeq.doc-16/07/2007
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Trial ID: Page 8/8

VISIT X
Subject No.; s AR

1. How much are you bothered by your haemophilia?
O Not at all O Somewhat O Very much

2. What bothers you most about haemophilia? Please write down some things:

3. How did you like the questionnaire?

® 6 O

Did not like it . Ok Good

4. Have we forgotten anything that is important to you?

5. How long did it take to fill in the questionnaire? About minutes.

Well done!

THANK YOU FOR YOUR HELP!

[L, kids, long]

CI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
finstituticultadap\project\327 3\study3273\final_versions\south african englishici-haemoqolsaeq.doc-16/07/2007
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Trial ID: ‘ Page 1/12

VISIT X
Centre ID/No.: L]

Subject No.: I_I_I_J__I_J_/

B Visit Date: I

|
DDMMMYYYY

HAEMO - QOL

Hello therel!
We would like to know how you have been feeling during the past few weeks,
so we have worked out some questions which we would like you to answer.

This questionnaire was made for children with haemophilia.
= Please read each question carefully.
= Think about how things have been for you during the past few weeks.

= Choose the answer that fits you best and tick (v') the appropriate box.

There are no right or wrong answers. It's what you think that matters.

F i / Never | Seldom | Some- | Often | All the
or example: times time

During the past 7 days, | felt like
eating ice-cream. H D O E{ -

Date of completion: |__[__|__|__|__|_|
(day/ month/ year)

Country:

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
finstitut\cultadap\project\327 3\study3273\final_versions\south african english\cii-haemoqolsaeq.doc-16/07/2007
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Trial ID:
VISIT X

Subject No.:

Page 2/12

sl i

We would like to know about your physical health...

Durmg thepast 7days : Stl?’nes Often A;len:r;e
1. L feltill | O YD: O | 0O O
2. ... lhad aheadache or tﬁmmy-ache.y O 0 0 O O
3. ...l was tired and worn-out. O ‘ O | ] O
4. ... |felt strong and full of energy. O O O | O O
5. ... lwas afraid thét ;ny illnéss mlghtget O | 0 E| ‘ 0 O

worse.
... then about how you've been feeling in general...

Durinbgi th‘e‘past? days,;;' Never Seldom | f:&n;_ bfte.n Atli[rrtxr;e"
1. ... I had fun and laughed é lot. O | | O O O
2. ... lwas bored. | O Elk O ‘ 0 O
3. .. |lfelt alone. O O | D O
4. .. |felt scared I O O O O O
5 .. lwas sadbbe»cause of’my illn;a’sé’.” : k EI O | k O O

[II, kids, long]

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.

finstitut\cultadap\project\3273\study3273\final_versi ith african .doc-16/07/2007
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Trial ID: Page 3/12
VISIT X

| | Subject No.. I

... and how you have been feeling about yourself.

. During thepast7 ¢ ays e
1. | lWas proud of rﬁyself. ) 0 ) O O @ | D
2. ... Ifelt on top of the wor"ld. o |:| T ([] “|:| | O O
3. ... |felt pleased with myself. o : O L B | G 1:| ) O E]k |
4. ... 1 had lots of good ideas. I} ] O | O
5. ...lwas able to cope well With my illness. O | O [] O |

The next questions are about your family...

During the past 7 days... n Shiqn: | Often | Atlilnt]}‘ée
1. ... I got on well with my parents. O O O O O
2. .. lfeltfine at home. ] O 0 0 O
3. ...wequarrelled at home. O
4. ... my parents stopped me from doing O O O 0 O
certain things.
5. ... my parents treated me like a baby O O 0 O 0O
because of my iliness.

[II, kids, long]

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
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Trial ID: Page 4/12
VISIT X
Subject No.: I_L_L_I_l_l_]

... and then about your friends.

During the past 7 days = Never ‘Seldomfz Stlchnn;eS— ‘ Often "D;‘ilr:ge
1. ... | played with friends. k O | O EI o O O
2. ... other kids Iiked mye.k | ' O = D EI k O O
3. ...lgotalong weli with my fr‘i(;r%ds. e EI gk O e ] O | |-_-|
4 .. Ifelt different from other children. | |£| 1 o M PR I
Sh oo l_did nét ‘want gthefé té noticé my IZ| B D i 0O » ‘DV ]
iliness.

Now, we would like to know about school.

During the past 7 days... < ’ | Never IY _S,éldom Sﬁ?:;? ~ Often A;Iilr;};e
1. ... doing my schoolwork was easy. ’ I O O | | ) O O
2. ...l enjoyed my classes. . b|:| O - D’ | O O
3. ... llooked forward to the weéks ahead.k O O : [] | O | D
4. ...l was afraid of getting‘béd marks. | O . |:| B O ‘ |:|: | O
s i R RN N

[IL, kids, long]

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
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Trial ID: Page 5/12
VISIT X

Subject No.: |_I_I_l_l_l_‘

NOW WE WOULD LIKE TO ASK YOU SEVERAL QUESTIONS ABOUT YOUR
HAEMOPHILIA.

1. How frequent were your bleeds during the past month?
O No bleeds 01 02 O More than2  How many? ___

2. How much were you troubled by bleeds during the past month?
O Not at all O Somewhat [0 Moderately O Quite a bit

3. How severe were your bleeds during the past month
(if you had several bleeds, please answer for the most severe bleed)?

O Slight O Moderate O Severe O Very severe
4. Did you feel a strange sensation in your joints before you had a bleed?

O Never O Seldom [0 Sometimes [0 Often O Always
5. Did you have to stay quiet (e.g. lie in bed) when you had bleeds?

O Never O Seldom O Sometimes O Often O Always
6.  When you had bleeds, did you inform your parents immediately?

O Never O Seldom O Sometimes O Often 0O Always

During thé pastmonth o
1. ... linjected myself. o EI ‘|:| | O O | O
2 .mymotherimectedme. | o | g | o | o | o
3 ... my father injected me. | O [] | O |:1
4. ... anurse injected me. O D‘ O - O | Eli
&), ... a doctor injected me. O O | | | O | EI
[II, kids, long]

ClI-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
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Trial ID: Page 6/12
VISIT X

Subject No.: Lo

During thei pas('tmtj:‘nthk.”.‘.’ka o A;llln:r;e |

1. .. rﬁy bruises hurt. O O O

2. .. lhadpainin myjo’ints. O ] O | O O

3. ... it was painful for me to move. | m] O O O O

4. ... my joints felt stiff. O O O O [E]

5. .. it was difficult for me to move my » kD O D 0 0
arms or legs.

6. ... | had difficulty Walking as faras | O | D ’ 0 o O
wanted to.

L ... I was afraid of hurting hyself. . ' D | O | El ’ I:| ‘EI’

During the past month... ,"‘Ne\_)er‘ Seldom ?i?nn;z' Often ',':!L:}Ze

1. ... I was in a bad mood because of my O O O O O
haemophilia. »

2. ... | was sad because of my O O O O O
haemophilia. ‘ _ ;

3. ... my haemophilia was a burden (real O O O O O
problem) for me. »

4. ... my haemophilia made me angry. O O O O |

5. ...l was worried because of my' : O O O 0O O
haemophilia.

6. ... Ifeltlonely becauée of my - g | ‘
haemophilia. ] H = O 2 =

7. ...l was afraid of bleeds. 0 0O m} | O

[II, kids, long]

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
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Trial ID: Page 7/12
VISIT X

Subject No.: !_I__l_l_l_l_f

During the past hﬁdnth...ﬁf “ Seldom . : A;IIII.;ZE .

1. ... lenvied healthy boys my age. O O O 0 |

2. .. 1felt physically weaker than other O O O 0 O
boys.

3. ... [felt as well as other boys my age. O O 0 0o |

4. .. Ifelt contented about my body. O O O O 0

5. ... haemophilia made my life more O O O O O
difficult.

6. ... lfelt embarrassed about my O O O 0 O
haemophilia.

7. ... I had difficulty doing things with O o O O O
other kids my age.

8. ...l was unable to do as much with
my friends because of my O O O O O
haemophilia.

9. ... lfelt healthy in spite of my O O O O O

L haemophilia.

[IX, kids, long]

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
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Trial ID: » Page 8/12
VISIT X
Subject No.: L]

During the past month... | Never | seldom :"Sti?:;z' i Often 'Ii\tﬂlnt]ge

1. ... my mother protected me too much. O O O O |
2. ... my father protected me too much. O O O O O
3. ... there were problems ét home k 4

because of my haemophili = H = = il
4. .. |feltlwas caQsihg my farhlly

trouble because of my haemophilia. = B H = =
5. ... my parents limited their time at

work or leisure because they had O O O O O

to look after me.

; L o lao o f some- | All the
During the past month...: i : Never ’ Seld‘om; times Often e
1. ...l was able to talk to my friends
about my haemophilia. B = H o =
5 .. my best fnend cared about how | O O O O 0
was feeling.
.. | had a best friend that | felt very “
3. elesats. O O O O O
.. my friends took care of me when | k [
47 felt bad. o O = 0 o

[II, kids, long]

CII-HAEMO-QOL - South Africa/English - Final version - 16 Jul 07 - Mapi Research Institute.
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Trial ID:
VISIT X

Subject No.:

Lo |

Page 9/12

During the past month... e At]]|nflf;e _
1. ... others showed special considera_t‘ion O O O O 0
for me because of my haemophilia.
2. .. others showep! understanding for O 0O O O 0O
my haemophilia.
3. ...l was able to talk to others about
problems connected with my O O O O O
haemophilia.
4. ... others stood by me. O O O O O

: : ’ 3 , . ... | Some. - All the
During the past,mp‘nth,.. ‘ ; Neyer - Se,l,dom times Often e
1. ...l felt different from others because
of my haemophilia. = = . 2 =
2. ...l was bothered by others knowing ‘
about my haemophilia. = = B L =
3. ... others kids teased me because of ‘ ‘
my haemophilia. 2 H d e =
... people behaved differently towards
% me because of my haemophilia. =2 = = K H
5. ..1feltleft out when others did things | —~ |
together. 2 E 2 = =
6. ... some people made silly comments O O O O O
about my haemophilia.

[II, kids, long]

CH-HAFMO-0O0OI - Santh Afrina/Fnalich - Final varcian - 18 111 N7 _ Mani Dacanrnh Inctitiia
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Trial ID: _ Page 10/12
VISIT X
Subject No.: I_l_k_l__u_l

L i - - All the
During the past month . 4 o e e
1. ... | could not do sports that_IA like 0 0 O O O
because of my haemophilia.
... | had to do indoor activities more
2. than other kids because of my O m| =] O O
haemophilia.
3. ... | could not do sports like rugby or O O O O O
soccer.
4. ... I did ju§t as much sport as any O 0O O O 0
other kid.
5. ... | participated in sports classes at
school in spite of my haemophilia. - 2 = = E
6. ...lwas ableto go.t_o school in spite O O O O O
of my haemophilia.
7. ...l could not go to special school
events (e.g. outings) because of [ O O O O
my haemophilia.
8. ... | found it difficult to corjcent.rate at O 0 O 0 o
school because | was in pain.

[IT, kids, long]

CH-HAFMO-ON0OI - &nnth Afrira/Fnalieh - Final vereinn - 1R .lil 07 - Mani Recearrh Inctitita
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Trial ID: Page 11/12
VISIT X

Subject No.: l_l_l_l__L_l_l

: : il oo Semes | Allthe
During the past month... - Never Seldom times Often fime
1. ... | tried to recognise early on when a
bleed developed. 2 i B = =
2. .. lwas careful With my body. O [] O O O
3. ..lwas ab]e_to tell whether or not | O O O O O
was bleeding.
4. ... lwasin control qf_ my complaints O O 0 0O 0
due to haemophilia.
5. .. Ifelt well-informed about
haemophilia, S 2 H . Z
6. .. haemophilia was a normal part of O O O O o
my life.
7. .. lhave acc.:e.epted having O O O o O
haemophilia.

During the past month... : Never = Of,teﬂ ; Atllln:r;e

1. ...l was satisfied with the haemophilia

unit. O O O O O
2. ... the medication I got wés okay. ] O O O ‘ O
3. ... ltrusted my doctors and nurses. | O O O O
4. .. ldisliked going to the haemophilia O O O O O

unit.
5. .. theinjections irritated me. O O O O O
6. .. lwas irritated about the amount of

time spent having the injections. 2 o E 2 H
7. ... lfeltinterrupted in my activities by O 0O O O 0

the injections.

[IT, kids, long]
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Trial ID: Page 12/12
VISIT X

Subject No.: |

]

T

. In general, el e . Excell'ent' good Good | 'Ealr Bad 7
1. ... would you say your health is... O O O O O ‘

L. How much are you bothered by your haemophilia?
O Not at all [0 Somewhat U Moderately O Considerably O Very much

2. What bothers you most about haemophilia? Please write down some things:

3. How did you like the questionnaire?
(Please put a mark on the line between 0" and 100", to show which most
applies to you.)

0 100
— I
Very bad Very good

4. Have we forgotten anything that is important to you?

5. How long did it take to fill in the questionnaire? About minutes.

Well donel
THANK YOU FOR YOUR HELP!

[II, kids, long]

ClI-HAEMO-QOL - South Africa/Fnalish - Final varcinn - 48 1ul A7 Miai ;oo o1+
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Trial ID:

VISIT X

Centre ID/No.:

Subject No.:

Visit Date:

Page 1/13

Lo

Loetig g ]

| |

[ |
DDMMMYYYY

HAEMO - QOL

Hello therel!

We would like to know how you have been feeling during the past few weeks,

so we have worked out some questions which we would like you to answer,

This questionnaire was made for adolescents with haemophilia.

= Please read each question carefully.

= Think about how things have been for you during the past few weeks.

= Choose the answer that fits you best and tick (v) the appropriate box.

There are no right or wrong answers. It's what you think that matters.

N Id - | Oft All th
Er‘ A / ever | Seldom ?icr)nn;z en timee
During the past 7 days, | felt like
eating ice-cream. - O - E{ -

Date of completion: |__|__ | || ||

CII-HAFMO-0O0I - Qanth Afrira/Ennlich - Final uareinn 48 L A7 Riam! Moo oL 1o _atas

(day/ month/ year)

Country: |__|__|
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Trial ID:

VISIT X

Subject No.

Page 2/13

Lo 11|

We would like to know about your physical health...

: e ' ; L Eeme L Althe
During the past 7 days... Never . | Seldom fitag Often Hime
1. Ll feltill O O O O O
2. ... lwasin pain. O O O O O
3. ... lwastired and worn-out. O O 0 O O
4. ... lfelt strong and full of ehergy. O o O O 0O
5. ... I was afraid that my illness might get O O O O O
worse.
... tThen about how you've been feeling in general...

; o : o e | Some- | All the
 During t‘he ‘past7 days... e Never Se}dom Himies Often | tine
1. ... 1 had fun and laughed a lot. O O O O O
2. ...l was bored. O O O a O
3. ... |felt alone. £l O O O O
4. ... |felt scared or unsure of myself. El O O O O
5. ...l was sad because of my illness. O O O | O

... and how you have been feeling about yourself.

: ‘ e Lol Semes b Al the

During _the past?glays... ] ‘_Ney’er S’eldomta« times | Often i
1. ... I was proud of myself. ] O O O O
2. ... Ifelt on top of the world. ‘ O O ' O O [B]
3. ... | felt pleased with myself. O O 0O O O
4. ...l had lots of good ideas. = O O O O
5. ...l was able to cope well with my iliness. [} O O a O

[III, kids, long]
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Trial ID: Page 3/13
VISIT X
Subject No.: l_l_l_l_l_l__l

The next questions are about your family...

e e All the
: Dkurm‘g the past :}7.da“ys:..b.," . Never | Seldom i Often timie
1. ...l got on well with my parents. 5] O O O O
2. ... |feltfine at home. O O O O O
3. ... we quarrelled at home. O O O O O
4. ... | felt restricted by my parents. O @] O O sl
5. ... my parents trea_ted me like a baby O O O O O
because of my illness.
... and then about your friends.
o e . Bome . All the
During the past 7 dgys.‘..’ - : ‘e.\f'?ri,,’j;se:ldom} e then time
1. ...l did things together with my friends. | O O O O
2. .. lwas a"success" with my friends. O O O O O
3. ...l got along well with my friends. O O [} O O
4. ... | felt different from other people. O O O O O
8, = [did not want others to notice my o O O O O
illness.
Now, we would like to know about school.
g L | Some- All the
Dur;ng the pa;t 7 days... L }Ne\{er : Seldo’m} fimes Often e
1. ... doing my schoolwork was easy. O O O O O
2. ...l found school interesting. O O | | O
3. ... 1worried about my future. e O O O O
4. ...l worried about getting bad marks. O O O O =]
5. ... Imissed sometr_\mg at school O O O O O
because of my iliness.

[IIT, kids, long]
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Trial ID: Page 4/13
VISIT X

Subject No.: Lo |

NOW WE WOULD LIKE TO ASK YOU SEVERAL QUESTIONS ABOUT YOUR
HAEMOPHILTIA.

1. How frequent were your bleeds during the past month?
O No bleeds 01 02 O Morethan2  How many?___

2. How much were you troubled by bleeds during the past month?
O Not at all O Somewhat O Moderately O Quite a bit

3 How severe were your bleeds during the past month
(if you had several bleeds, please answer for the most severe bleed)?

O Slight O Moderate [ Severe O Very severe
4. Did you feel a strange sensation in your joints before you had a bleed?

O Never O Seldom [0 Sometimes O Often O Always
5. Did you have to stay quiet (e.g. lie in bed) when you had bleeds?

O Never O Seldom O Sometimes O Often O Always
6. When you had bleeds, did you inform your parents immediately?
L [ Never O Seldom O Sometimes O Often O Always

During the past month... S Neyer Seldom Sﬁ?:;i' Often P;Ii!nt]f;e
1. .. linjected myself. O m| O O O
2. ... my mother injected me‘.v jm| |:| ] O O
3. .. my father injectéd n"lel.b | . O A O - O O O
4. ...a nursé injecteamﬁw»e.“ o ‘) |:| N [] | O | EIN EI
8. ... adoctor injected meib h O i El B O | D O
[III, kids, long]
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Trial ID: Page 5/13
VISIT X

Subject No.: B |

During the pastm‘bnth... Se’ldomq._éﬁ?n'zz' Often A’\[}iln:r;e
1. ... my bruises hurt. k O O O O O
2. ..lhadpaninmyjoins. | o | o | o | o O
3. .. ft was painful fbr me to move.‘ ] '|:| ‘ : ’[j | |:| O O
4. .. myjoints félt ‘sktif‘f. L E] S O >|:] E| O
5. ... it was difficult for mé tb move rﬁy ‘ O O 0O » O 0
arms or legs.
6. ... | had difficulty walkying as far ‘as I O O 0O 0O 0
wanted to.
7. ... l was afraid of hurting myself. » O | O O O

During the pastmonth... | Never Seldom | %‘r’n”;: /’J\(:’nige

1. ... | was in a bad mood because of my O O O O O
haemophilia.

2. .. lwas sad because of my O a O O O
haemophilia.

3 ... my haemophilia was a burden (real O O O O O

i problem) for me.

4. ... my haemophilia made me angry. O m| 0 O O

5. ...l was worried because of my O O O O o
haemophilia.

6. ... | felt lonely because of my O O O O O
haemophilia.

7. ... | was afraid of bleeds. Im| [ | O O

8. ... | felt excluded by my friends. |} m} O m] m|

[II1, kids, long]
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Trial ID: Page 6/13
VISIT X
Subject No.: Lo o

e ' - E . Eome =L AllLth
During the past month... | Never | Seldom ?i?nrgz Often ‘t.infxee

1. ...l envied healthy boys my age. O O O O 0

2. ... | felt physically weaker than other O O O O O
boys.

3. ... Ifelt as well as other boys my age. O O m| O O

4. ... |l felt contented about my body. O O O O O

5. ... haemophilia made my life more O O O O O
difficult.

6. ..lwas hap_p_y in spite of my O O O O O
haemophilia.

7. ... lfelt emb_a_rrassed about my O O O O O
haemophilia.

8. ... ' had difficulty doing things with O O O O O
other kids my age.

9. ...l was unable to do as much with
my friends because of my O O O O O
haemophilia.

10. ... Ifelt healt_l'_\y in spite of my O O O O O
haemophilia.

[II1, kids, long]
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Trial ID: Page 7/13
VISIT X

Subject No.: Lo v vep g |

Durmg the past month | Nev Seldc e b Often tlmige
1. .. I was treated dlfferently by my 0 0 O 0O O
family because of my haemophilla
2. ... my mother protected me too much O O O O O
3. ... my father protected me too much. O O O O O
4. ... my parents criticised me when | 0 O O O O
hurt myself.
5, ... my parents would not let me do
certain things because of my O O O O O
haemophiha
6. ... there were problems at home O O O O 0
because of my haemophilia.
7. .. lfelt| was causing my family
trouble because of my haemophilia. 2 B = H 2
8. ... my parents limited their time at
work or leisure because they had O [ O O O
to look after me.

Durmg the past month : { Never Seldom S_orne-’.;._ Often A'.I the
B | times [ time:
1. ... lwas able to talk to my frlends
O O O O O
about my haemophilia.
2. ..my best _friend cared about how | O O O O O
was feeling.
3. ... I'had a best friend that | felt very O O O O O
close to.
4. ... my friends took care of me when | O O ‘0 O O
felt bad.

[IIT, kids, long]
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Trial ID: Page 8/13
VISIT X

Subject No.: L_I__L_l_l_J._‘

During the past mfbnth... . Atliln:I;e
1. ... others showed special consideration O O 0 O O
for me because of my haemophilia.
2. ... others showed understanding for O O O O O
my haemophilia.
3. ...l was able to talk to others about
problems connected with my O O O O O
haemophilia.
4. ... others stood by me. ] O O O O

During the past monfcli"'.’.._; - | Atllln:r;e

1. ... Ifelt different from others because O O O O O
of my haemophilia.

2. ...l was bothered by others knowing O O O 0O O
about my haemophilia.

3. ... others kids tggsed me because of O O O O O
my haemophilia.

4. ... people behaved differently towards O O O 0O O
me because of my haemophilia.

5. ... lfelt left out when others did things O O O O O
together.

6. ...some people made's_,illy comments O O O O O
about my haemophilia.

[III, kids, long]
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Trial ID: Page 9/13
VISIT X
Subject No.: Be ¢ 200 |

. ‘ ‘ e .| Some- All the
During the past month... Never | Se!dom | s Often e

1. ...l could not do sports that‘l_ like O O O O O
because of my haemophilia.

2. ... | had to do indoor activities more
than other kids because of my O O O O O
haemophilia.

3. ...l could not do sports like rugby or O O O O O
soccer.

4. .. ldid ju;t as much sport as any O O O O O
other kid.

5. ... | was treated differently by teachers O O O O O
because of my haemophilia.

6. .1 partlmpatec_i in sports classes _gt O O O O O
school in spite of my haemophilia.

7. ...lwas able to go to school in spite O O O O O
of my haemophilia.

8. ...l could not go to special school
events (e.g. outings) because of O | O O O
my haemophilia.

9. ... Ifound it difficult to pay attention at ' =
school because | was in pain. 2 . E H .

[IIL, kids, long]
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Trial ID: Page 10/13
VISIT X
Subject No.: SR

e - All th
During the past m - timee' ,

1. ... ltried to recognise early on when a o O O O 0
bleed developed.

2. ... lwas careful with my body. O o =] O O

3. ... lwas able.to tell whether or not | O O O o O
was bleeding.

4. ... lwasin control o.f‘my complaints O o O O O
due to haemophilia.

5y .. | felt well-i_r)formed about O O 0O O 0O
haemophilia.

6. . haer_nophilia was a normal part of O O 0 O O
my life.

7. .. lhave acgc_epted having O O O O O
haemophilia.

[III, kids, long]
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Trial ID: Page 11/13
VISIT X

L Subject No.: |__I_L__I_L_l_‘

During the pas‘;t’mdhtﬁ;f.k.w k | Séld.‘(om'“ = 'I_\flilrrgge
1. ..l was satisfied with the haemophilia O o O
unit.
2. .. the medication | got was okay. O O O O O
3. .. ltrusted my doctors and nurses. O O O O [=]
4. disliked going to the haemophilia O O O O O
unit.
5. .. | felt dependent.c.)n others because O O O O O
of my haemophilia.
6. ... the injections irritated me. 0 O O 0o &l
7 . I.was irritated a_bout thg am(_)unt of O 0 O 0 O
time spent having the injections.
8. felt_ interyupted in my activities by O O O O O
the injections.

; o o | some , All the
Recently... e L ’ Never | Seldom | times | Often fibhE
1. ... I have been thinking that it will be
difficult for me to lead a normal life. L B = B 2
2. ... 1 have been hoping that things will O O O O O
get better as | grow older.
3. ... | have been worrying about my O O O O O
health.
4. haye been sure that | will have a O O 0 & O
family later on.

[IIT, kids, long]
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Trial ID: Page 12/13
VISIT X

Subject No.: Lo

' . e Some- | . | Althe
: Recently... : el Never | Seldom | o Often fime
1. ... I have been finding it difficult t?. O O O O O
date because of my haemophilia.
2. ..l have been insecure in my
relationships with girls because of my O O O O O
haemophilia.

In general, ...

1. ... would you say your health is... O O O m| O

[IIL, kids, long]
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Trial ID: Page 13/13
VISIT X

Subject No.: Lo v ]

1. How much are you bothered by your haemophilia?
O Not at all O Somewhat O Moderately O Considerably O Very much

2. What bothers you most about haemophilia? Please write down some things:

°

3. How did you like the questionnaire?
(Please put a mark on the line between "0" and 100", to show which most
applies to you.)

0 100
{ ]

I
Very bad Very good

4. Have we forgotten anything that is important to you?

5. How long did it take to fill in the questionnaire? About minutes.

Well donel

THANK YOU FOR YOUR HELP!

[II, kids, long]
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APPENDIX VI. Paediatric Quality of Life Interventio n
Measurement Model (Pedk) Questionnaire
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ID#

Date:

edsQL "

Pediatric Quality of Life
' Inventory

Version 4.0

YOUNG CHILD REPORT (ages 5-7)

Instructions for interviewer:

1 am going to ask you some questions about thing‘skk‘ih:atlmight be. kéfp;bblem for some
children. I want to know how much of a problem any of these‘thin:gs might be for you.

Show the child the template and point to the responses as! you read
If it is not at all a problem for you, pomt to the smilmg face

If it is sometimes a problem: for you, pomt fo, the mlddle face

If it is a problem for you Iot, ‘point to the frownmg face

1 will read each quest:on Pomt to the pictures to show me how much of a problem it is

for you. Let’s try a practice one fi f'rst

Not at all | Sometimes

A lot

Is it hard for you to snap yQuf’ﬁngers @ @

®

Ask the child to derhehetrate snapping his or her fingers to determine whether or not the
question was answered correctly. Repeat the question if the child demonstrates a response

that is dlﬁerent from his or her action.

PedsQL 4.0 - (5-7) Not fo be reproduced without permission Copyright © 1998 JW Varni, Ph.D. All rights reserved

01/00
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PedsQL 2

Think about how you have been doing for the last few weeks. Please listen carefully to
each sentence and tell me how much of a problem this is for you.

After reading the item, gesture to the template. If the child hesitates or does not seem to understand
how to answer, read the response options while pointing at the faces.

>
g

PHYSICAL FUNCTIONING (problems with...) a’:‘;:l | f]‘:"'“ez

Is it hard for you to walk 2

Is it hard for you to run

Is it hard for you to play sports or exercise

Is it hard for you to pick up big things

._Is it hard for you to take a bath or shower

._Is it hard for you to do chores (like pick up your toys)

Do you have hurts or aches (Where? )

o|~fo[en] e[
olojlo|ojo|o|ojo
NININININININD

._Do you ever feel too tired to play

R N ISENENINENIN

Remember, tell me how much of a problem this has been for you}for the last few: weeksﬁ

EMOTIONAL FUNCTIONING (problems with...) fm‘:j O Aot

Do you feel sad

Do you feel mad

Do you have trouble sleeping

Not
at-all
Do you feel scared Oy O 2
7 e 0 -
0
0
0

gl Bl IS 1] b

Do you worry about what will happem’ '

SociAL FUNCTIONING (problems W g; )

1. Isit hard for you to get along: with other Kids __ - 0 2 4
2. Do other kids say they r*o ‘notwant to play w, hyou 0 2 4
3. Do other kids tease you, - i 0 2 4
4. Can other kids do things that you cannutdo 0 2 4
5. Isit hard for you to keep up when yox. play with other 0 2 4
kids
SCHOOL FUNCTIONING (oroblems with...) | Net Some- | Alot
. : : at all times
1. Is it hard for you to-pay atiention in school 0 2 4
2. Do you forget things- 0 2 4
3. Isit hard to keep up with schoolwork 0 2 4
4. Do you miss.school because of not feeling good 0 2 4
5. Do you-miss school because you have to go to the 0 2 4 -
doctofs or “hospital
PadeNl 4N .IR.7\ Nt tn ha ranmdiicad aitharnd masmiasian  Maaosiahe A 41000 BAF aeai Dk I Al sichin sanania "
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Date:

IsQL

Pediatric Quality of Life
Inventory

Version 4.0

CHILD REPORT (ages 8-12)

DIRECTIONS

On the following page is a list of thmgs that mlght be a problem for you.
Please tell us how much of a problem each one has been for you
during the past ONE month by c:rclmg %

- 0 ifitis nevera problem
~_ Aifitis almost never a problem
- oo2ifitis sometlmes a problem
- 3ifitis often a problem
4ifiti is almost always a problem

There are no nght or wrong answers
If you do not understand a questlon please ask for help

PedsQL 4.0 - (8-12) Not to be reproduced without permission Copyright © 1998 JW Varni, Ph.D. All rights reserved
01/00
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In the past ONE month, how much of a problem has this been for you ...

PedsQL 2

ABOUT MY HEALTH AND ACTIVITIES (problems with...) | Never | Aimost [ Some- | Often | Aimost
: Never times Always
1. ltis hard for me to walk more than one block 0 1 2 3 4
2. ltis hard for me to run 0 1 2 3
3. ltis hard for me to do sports activity or exercise 0 1 2 3
4. ltis hard for me to lift something heavy 0 1 2 3
5. Itis hard for me to take a bath or shower by myself 0 1 2 3
6. Itis hard for me to do chores around the house 0 1 2 3
7. 1 hurt or ache 0 1 2 3 -
8. I have low energy 0 1 2 R
ABout My FEELINGS (problems with...) Never | Almost | Some- | Often | Almost
Never times Always
1. Ifeel afraid or scared 0, 1 2y 3 4
2. Ifeel sad or biue 5 10/ T2 3 4
3. Ifeel angry 0 1 2 3 4
4. 1have trouble sleeping 0 ot 2 3 4
5. Tworry about what will happen to me L0z [ 1 2 3 4
How | GET ALONG WITH OTHERS (problems with...) ' ~| Never | Almost | Some- | Often [ Almost
P S Never | times Always
1. I'have trouble getting along with-other kids 0 1 2 3 4
2. Other kids do not want to be my friend 0 1 2 3 4
3. Other kids tease me o S 0 1 2 3 4
4. 1 cannot do things that other kids my age can do 0 1 2 3 4
5. Itis hard to keep up when I play with-other kids 0 1 2 3 4
ABOUT SCHOOL (problems witﬁ;,».) Never | Almost | Some- | Often | Almost
. ~ [ S Never times Always
1. ltis hard to pay attention in class 0 1 2 3 4
2. lforget things bl 0 1 2 3 4
3. 1have trouble keeping up with my schoolwork 0 1 2 3 4
4. I miss school because of not feeling well 0 1 2 3 4
5. I'miss échool 1o go to the doctor or hospital 0 1 2 3| -4
PedsQL 4.0 - (8-12) Not to be reproduced without permission Copyright © 1998 JW Varni, Ph.D. All rights reserved
01/00
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ID#

Date:

Ped:atnc Quahty“of Life
Inventory

Version 4.0

TEEN REPORT (ages 13-18)

DIRECTIONS

On the following page is a list of th‘irigs tﬁat might | be a problem for you.
Please tell us how much of a| problem each one has been for you
dunng the past ONE month by circling: '

L L0f |t is never. a problem
. 1ifitis almost never a problem
- 2ifitis sometimes a problem
3ifitis often a problem
- 4 if' it ié‘a’lmdst always a problem

There are no right or wro
If you do not understand a quest:on please ask for he|p

PedsQL 4.0 - (13-18) Not to be reproduced without permission Copyright © 1998 JW Varni, Ph.D. All rights reserved
01/00
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In the past ONE month, how much of a problem has this been for you ...

PedsQL 2

ABouT MY HEALTH AND ACTIVITIES (problems with...) | Never | Almost | Some- | Often | Almost
SRl s Never | times Always |
1. ltis hard for me to walk more than one block 0 1 2 3 4
2. ltis hard for me to run 0 1 2 3 4
3. ltis hard for me to do sports activity or exercise 0 1 2 3 4
4. ltis hard for me to lift something heavy 0 1 2 3 4
5. ltis hard for me to take a bath or shower by myself 0 1 2 3 2]l d
6. ltis hard for me to do chores around the house 0 1 2 K S a4
7. 1 hurt or ache 0 1 2 |80 4
8. | have low energy 0~ 1 VR R 4
ABOUT MY FEELINGS (problems with...) Never | Almost | Some- | Often | Almost
Never times Always
1. Ifeel afraid or scared 0 1. 2 3 4
2. [feel sad or blue 0 |4 2 3 4
3. lfeel angry 0. 1 2 3 4
4. 1have trouble sleeping 50 1 2 3 4
5. I worry about what will happen to me .0 1 2 3 4
How | GET ALONG WITH OTHERS (problems with...) | Never | Almost | Some- | Often | Almost
G SR Never | times Always |
1. I have trouble getting along with other teens.. 0 1 2 3 4
2. Other teens do not want to be my friend - 0 i 2 3 4
3. Other teens tease me 0 1 2 3 4
4. 1 cannot do things that other teens my age can do 0 1 2 3 4
5. Itis hard to keep up with my peers 0 1 2 3 4
ABOUT SCHOOL (problems with...) Never | Almost | Some- | Often | Almost
: L . Never | times Always
1. ltis hard to pay attention in class 0 1 2 3 4
2. |forget things - 0 1 2 3 4
3. I have trouble keeping up with my schoolwork 0 1 2 3 4
4. | miss school because of not feeling well 0 1 2 3 4
5. | miss school to go fo the doctor or hospital 0 1 2 3 4

PedsQL 4.0 - (13-18) Not to be reproduced without permission
01/00
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APPENDIX VII:

Table 1 Reference values for heart rate and raspyraate in South African children of four to
sixteen years (Taken from: Wallis et al, 2005, p8)

Table 2 Respiration rate and heart rate; median and 2%, 97 Y centiles by age
Heart rate. (bpmi* :  Respiration rote fbpm)
Age ty} 2% 50 974 By o L
4 81 103 AW R e R 2
5 74 95 121 19 21 25
-] = é9 : a9 SR 1 -] R - T 21 24
7 66 85 m 7 20 24
8 63 83 - 109 LA 19 23
9 _ 62 82 108 1. N | S 23
10 61 81 108 15 18 22
1 : 60 80 ; 108 14 j 7SS R
12 59 80 108 - 14 17 21
130w 58 79 107 13 - 16 20
14 56 77 106 12 : 15 20
15 54 74 103 12 14 19
16 51 AR 90T A S ST 18
*Beats per minute.
1Breaths per minute.
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APPENDIX VIII:

The following graph is taken from the results ofdnd colleagues and it combines centile curves
for both genders (Taken from: Li et al, 2007, p§)17

Male Female

e el

75th

soth 75t

6 minutes walk

25th 50th

25th

120 125 130 135 140 145 150

155 160 165 170
Height (cm)
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APPENDIX [X:

The following graph is taken from Lammers and cailees with reference values for the 6MWT
in children of four to eleven years of age (Takemt: Lammers et al, 2008, pg 466)

620 —
580
540 -
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