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Abstract

Background:Haemophilic arthropathy is one of themain causes ofmorbidity in people

with haemophilia (PWH), inducing pain and reduced functionality. Therefore, PWHare

complex patients andmust be approached from amultidisciplinary perspective.

Objectives: To evaluate the effectiveness of a therapeutic exercise and cognitive-

behavioural therapy (CBT) combined protocol on functionality, pain, and joint health

of PWH, arthropathy and chronic pain. Treatment satisfaction was also evaluated.

Methods: A single-blinded clinical trial with 21 PWH in prophylactic regimen was car-

ried out. Participants were divided into an experimental group (EG, n = 11) and a

control group (CG, n = 10). The EG underwent a 4-month programme of home-based

therapeutic exercise plusCBT,whilst CGperformed their daily activities. Patientswere

evaluated at baseline, post-intervention and after 12 additional weeks. Measures of

functionality (Haemophilia Activities List, Timed Up and Go Test, 2-Minutes-Walking-

Test and Sit-to-Stand Test), pain (PainDETECT and Visual Analogue Scale) and joint

health (Haemophilia Joint Health Score) were taken. Related dimensions of the A36

Haemophilia Quality of Life Questionnaire were calculated. Effects were calculated

using a two-factor ANOVA.

Results:TheEGshowed significant improvements in function (p< .001), pain (p< .001),

joint damage (p = .006), and satisfaction with the treatment (p = .006) dimensions of

the A36 Haemophilia Quality of Life Questionnaire, as well as in pain measured with

the Visual Analogue Scale (p= .008) and PainDETECT (p= .035).

Conclusions: The combined physiotherapy and CBT protocol showed a partial

improvement in functionality, pain and joint health of PWH, arthropathy and chronic

pain. In addition, participants were satisfied with the treatment.
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1 INTRODUCTION

Haemophilia is a disease linked to the X chromosome which results

in an absence or decrease of coagulation factor VIII or IX.1 This trig-

gers spontaneous or provoked haemorrhages in different parts of the

body, joints being the most frequent location.2 Haemophilic arthropa-

thy (HA) is therefore one of the main causes of morbidity in people

with haemophilia (PWH). HA is responsible, in 32%–50% of patients,

for the chronic pain experienced, the reduction in physical activity

and the functionality decrease.1,3–5 Regardinghealth-relatedquality of

life, several investigations have shown that PWH had similar scores to

the general population in domains related to mental health, emotional

health and social relationships; but they found their physical function

and pain deteriorated.4,6 In addition, pain seems to have nociceptive

origin, and although a neuropathic component has been found in some

patients, it is not themost commonly reported.7,8

Therefore, PWH are complex patients that must be approached

from a multidisciplinary perspective, with individualized treatments

in specialized centres.1,3 Two therapies that have been shown, sep-

arately or in combination, to be effective in improving chronic pain,

self-efficacy and perception of pain, quality-of-life, kinesiophobia and

physical function are exercise and psychological therapy.9–12 However,

recent studies suggest that the physical activity performed by PWH

is significantly lower than the World Health Organization recommen-

dations, especially in those with severe haemophilia.11,13 This fact can

negatively influence physical condition, functionality, join health and

pain in PWH. For this reason, it is important that PWH take part in reg-

ular exercise programmes based in strength, cardiovascular endurance

and flexibility.12,14

Regarding psychological intervention in pain management in

haemophilia, objectives are recommended to be realistic, as well

as based in the reduction of fear and avoidance patterns and the

creation of active strategies to cope with pain and stress.5 Cognitive-

behavioural therapy (CBT) is a tool used to challenge cognitive

distortions related to chronic pain and adopt adaptive coping strate-

gies, since psychosocial factors affect the painful experience of

patients with haemophilic arthropathy.3,9,15,16

Therefore, themainobjectiveof this studywas toevaluate theeffec-

tiveness of a combined protocol of therapeutic exercise and CBT in the

functionality of PWH, arthropathy and chronic pain. Secondary objec-

tives were to determine the effectiveness of the combined protocol on

pain and joint health. In addition, satisfaction with the treatment was

studied. We hypothesised that the programme would be effective in

increasing functionality and joint health of PWH, and reducing pain,

chronic pain and arthropathy. Also, the patients will be satisfied with

the treatment.

2 METHODS

2.1 Study design

The present study was a single-blinded, double-armed, parallel-

group controlled clinical trial. Participants were recruited from the

Haemostasis and Thrombosis Unit of the University and Polytech-

nic Hospital La Fe, Valencia, Spain. The study was registered in www.

ClinicalTrials.gov (NCT03529474). Other data from this study have

been used in a previous article, which addressed a different research

question.9

2.2 Participants

All participants were informed about the purpose and content of the

project and gave their written informed consent to participate in the

study. All procedures were approved by the institution’s Review Board

(2017/0320) and comply with the requirements listed in the 1975

Declaration of Helsinki and its amendment in 2008.

2.3 Sample

A priori power analysis was conducted in G*Power software (3.1.9.2

version) where a total of 20 participants was estimated (α = .05,

power = .80), assuming at least a medium effect size (f = .30). To con-

firm that the final sample was sufficient, a post hoc power analysis was

performed using the obtained effect sizes.

The inclusion criteria were: people with severe haemophilia A or

B, between 18 and 60 years old, with HA in at least one of the three

most commonly affected joints (i.e., elbows, knees or ankles) accord-

ing to the Gilbert17 or Pettersson scale,18 in prophylaxis regimen,

with chronic pain and absence of active pain coping strategies (evalu-

ated by a psychologist through a personal interview who considered

active coping strategies these that favour positive adaptation to pain:

constant use of distraction, self-affirmation, search for information

to learn about proper management and problem solving). Those with

presence of inhibitors, severe cognitive deficit, another haemostatic

defect, or surgeries performed in the 6 months prior to or during the

study were excluded.

2.4 Intervention

Participants were distributed by convenience sampling, based on the

commitment of the participants to carry out the intervention, into

two groups: experimental group (EG) and control group (CG). The EG

underwent a combined therapeutic exercise and CBT intervention,

while theCGperformed their usual daily activities andwere instructed

not to start any new exercise programme during the 28-week duration

of the study. Briefly, the home therapeutic exercise sessions consisted

of three sessions/week dosed by a physiotherapist based on theOMNI

scales of perceived exertion,19,20 and consisted of: warm-up, aerobic

training, strength-resistance trainingwith elastic bands and stretching.

The intensity of the therapeutic exercise oscillated between 3–4/10

(low intensity) and 6–7/10 (moderate intensity) punctuation on the

OMNI scales. The CBT intervention consisted of 4 individual monthly

sessions, based on the biopsychosocial conceptualization of pain using

an adaptation of the protocol of Moix et al.21 The protocol carried out
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is explained in detail in a study by García-Dasi et al.9 and breafly in

Supplementarymaterial 1 and 2.

2.5 Measurements

Outcome measures were collected by a blind assessor at baseline

(T0), after 16 weeks of supervised intervention (T1) and after 12

additional weeks (T2). Clinical and sociodemographic data, previous

exercise performed, frequency, intensity and duration of the exercise

were collected at baseline. The following outcomes were assessed.

2.5.1 Primary outcome

For assessing functionality, the Haemophilia Activities List (HAL)22

was used, where 0 represents the worst imaginable serf-perceived

functionality and 100 the best. In addition to the total score, the

42 HAL questions generate 7 domain scores where higher punc-

tuations imply the worst self-perceived functionality. Psychometric

characteristics showed good values in terms of reliability (internal con-

sistency α = .97 and test-retest ICC > .9) and convergent validity

(DutchArthritis ImpactMeasurementScale2and theParticipationand

Autonomy Impact Questionnaire).23 In addition, three functional tests

were administered: (a) Timed Up and Go Test (TUG),24 where longer

times implyworse functionality. This test presentedgoodpsychometric

values in terms of specificity (.74, IC 95% .52–.88), sensitivity (.31, 95%,

.13–.57) and reliability (test-retest ICC = .91); (b) 2-Minutes-Walking-

Test (2MWT),25 where larger distances imply better functionality. This

test has shown good psychometric values with a test-retest reliability

index of ICC = .82 (95%CI: .76–.87), convergent validity (Berg Scale,

TUG and 6-minutes-walking-test) and an area under the ROC curve

.81 (p = .001); (c) Sit-to-Stand-Test (STST),26 where longer times imply

worse functionality.

2.5.2 Secondary outcomes

For assessing current pain, the following questionnaires were admin-

istered. The Visual Analogue Scale (VAS), where 0 represents ‘no

pain’ and 10, ‘the worst imaginable pain’. Psychometric characteris-

tics showed good values in terms of reliability (internal consistency

α = .84 and test-retest r = .79–.92). Moreover, the PainDETECT

questionnaire27 was employedas a screening tool for neuropathic pain,

and ranged from –1 to 38, where scores ≤12 imply ‘negative neuro-

pathic component’, 13 to 18 ‘unclear neuropathic component’ and ≥19

‘positive neuropathic component’. This questionnaire has acceptable

psychometric rating scale properties in terms of reliability (internal

consistency α= .78 and test-retest ICC= .94).

Regarding joint health, the Haemophilia Joint Health Score

(HJHS)28,29 was employed. HJHS is a clinical scale that scores each

joint from 0 to 20 points and global gait from 0 to 4. Higher scores

reflect worse joint condition (maximum score of 124 points, sum of

elbows, knees, ankles and global gait). Psychometric characteristics

showed good values in terms of reliability (internal consistency

α= .83–.84) and convergent validity (Petterson Score).

In addition, the evaluation of the primary and secondary variables

was enriched with the results from A36 Haemo-QoL related dimen-

sions in order to complete information about the patients’ perceptions:

‘Physical health’ and ‘Daily activities’ (functionality); ‘Pain’ (pain); ‘Joint

damage’ (joint health). Also, satisfaction with the treatment was eval-

uated with the ‘Satisfaction with the treatment’ dimension.30 The A36

Haemo-QoL has shown good psychometric values in terms of reliabil-

ity internal consistency (α = .95) and test-retest (r = .92, p = .001)

and convergent validity (SF-36Health Survey), external criteria validity

(clinical status) and sensitivity to change.

2.6 Statistics

Normality of the data was checked using the Shapiro-Wilk test.

Descriptive measures were shown as mean (standard deviation) or

frequencies. Demographic variables were compared using the inde-

pendent samples T test or the Wilcoxon rank sum test. To determine

the effects of the intervention on time (T0, T1 and T2) and group

(experimental or control) factors, a two-factor ANOVA with repeated

measures in the time factor for each of the study variables was used.

Bonferroni correction was applied to avoid type I errors in multiple

comparisons when ANOVA analysis indicated significant differences

(p< .05). Effect sizes have been interpreted as small (d= .2; ηp2 = .01),

medium (d= .5;ηp2= .06) or large (d> .8;ηp2= .14). All statistical analy-

seswere carried out in IBMSPSSStatistics software (Version22.0, IBM

Corp, Armonk, NY).

3 RESULTS

A total of 19 participants constituted the final sample, 10 in the EG and

9 in the CG (Figure 1). According to the post hoc power analysis, with

the minimum effect size obtained in the variables that were significant

(d= .70; f= .35) andwith 19 participants, the final power was .90.

Clinical anddemographic variables aredepicted inTable1.No signif-

icant differences were found between groups, except in the Factor VIII

dose, which was significantly higher in the CG. Total 40.0% of the EG

participants did not perform exercise prior to the study compared to

33.3% in the CG. The exercise most performed in both groups was the

combination of activities such as gait, swim or weight training (66.7%

in the EG and 66.6% in the CG), the intensity ranged from light to hard

in most cases. Regarding the duration of the exercise, 50.0% of the EG

participants reported 30–60 min per session, while 50.0% of the EG

participants reportedmore than 60min per session.

In relation to functionality (Table 2), the results of the ANOVA

test for HAL and for the functional tests (2MWT, TUG and STST)

did not show within-group significant differences. The between-group

analysis showed that at T0, the CG showed better results in ‘Sum

score’, ‘Lying/sitting/kneeling/standing’ and ‘Complex lower extremity
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F IGURE 1 Flowchart of progress through the phases of the study

TABLE 1 Demographic and clinical characteristics of the patients

EG (n= 10) CG (n= 9) p [95%CI]

Age (years) 45.00 (8.56) 37.89 (13.31) .12 [–2.03:16.25]

Duration of pain (years) 16.43 (15.18) 10.78 (8.12) .33 [–6.34:17.64]

Height (cm) 171.30 (4.22) 171.33 (7.02) .99 [–5.57:5.79]

Weight (kg) 73.72 (12.55) 66.54 (6.61) .14 [–2.71:17.06]

Total HJHS 39.70 (19.24) 25.44 (11.17) .07 [–1.22:29.73]

Haemophilia type (A/B) 10/0 8/1 –

HIV (n) 7 4 –

HCV (n) 8 4 –

Factor VIII dose (IU/kg) (n= 18) 22.98 (8.58) 31.43 (6.46) .035 [–16.21:–.68]

Factor IX dose (IU/kg) (n= 1) – 56.00 –

Data are expressed asmean (standard deviation).

Abbreviations: cm, centimetres; CG, control group; CI, confidence interval for the mean difference; EG, experimental group; p, statistical significance; HCV,
hepatitis C virus; HIV, human immunodeficiency virus; HJHS, Haemophilia Joint Heath Score; IU/kg: international units per kilogram; kg, kilograms.

activities’ dimensions ofHAL, aswell as in the 2MWT, and also in ‘Phys-

ical health’ and ‘Daily activities’ dimensions of A36Haemo-QoL. At T1,

there were significant differences in ‘Lying/sitting/kneeling/standing’

and ‘Complex lower extremity activities’ dimensions of HAL, and in

the STST; however, the CG showed better results than the EG, and

these differences weremaintained in T2.When compared with T0, the

within-group (T0 vs. T1 and T0 vs. T2) analysis indicated that the inter-

vention protocol had a significant effect in the EG in ‘Physical Health’

and ‘Daily activities’ dimensions of A36 Haemo-QoL. No within-group

differences were found for the CG.

Regarding pain (Table 3), at T0 the CG showed better results in VAS

and in the ‘Pain’ dimension of A36 Haemo-QoL. No differences were

found in T1. At T2, the EG showed significantly better scores than the

CG in the ‘Pain’ dimension of A36 Haemo-QoL.When compared to T0,

thewithin-group (T0 vs. T1) analysis showed that the intervention pro-

tocol had a significant effect in the EG in the ‘Pain’ dimension of A36

Haemo-QoL, as well as in VAS and in PainDETECT scores. At T2 (T0 vs

T2) the intervention effects remained significant in PainDETECTand in

the ‘Pain’ dimension of A36Haemo-QoL.

Regarding HJHS (Table 4), the between-group analysis showed

that at T0 the CG presented better joint health which was main-

tained in T1 and in T2. Moreover, CG showed better results in T0 on

HJHS global gait. When compared to T0, the within-group (T0 vs. T1

and T0 vs. T2) analysis showed that the intervention protocol had a
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significant effect in the EG in the ‘Joint damage’ dimension of A36

Haemo-QoL.

Finally, at T1, the EG group showed better results than the CG

in the ‘Satisfaction with the treatment’ dimension of A36 Haemo-

QoL (Table 5), and these differences were maintained in T2. When

compared toT0, thewithin-group (T0vs. T1andT0vs. T2) analysis indi-

cated that the intervention protocol had a significant effect in the EG in

the ‘Satisfaction with the treatment’ A36 Haemo-QoL dimension. No

within-group differences were found for the CG.

4 DISCUSSION

The present results partly support our hypothesis that the programme

would be effective in increasing functionality, pain and joint health in

PWH, arthropathy and chronic pain. Also, the patients were satisfied

with the treatment.

Regarding self-perceived functionality, changes in HAL were not

significant. However, according to Kuijlaars et al.,31 a change of 10.2

points in total HAL score and 16.7 in the basic activities of the lower

extremities means a real clinical change in the patient. The improve-

ments found in our study for the EG are close to and higher than

the reference values reported by Kuiljaars (10.1 and 24.65, respec-

tively), whilst no changes were observed in CG. In addition, patients

in EG reported a significant improvement in quality of life related to

functionality measured by A36Haemo-QoL.

With regard to functional tests, we did not find improvements. Our

results are similar to those presented byHill et al.,32 who used a home-

based balance and strength programme and did not obtain significant

improvements in the STST, as well as by Boccalandro et al.,33 who

found no changes in HAL after physiotherapy and occupational ther-

apy in PWH. In contrast, Calatayud et al.34 showed improvements in

TUG and STST, using an elastic band training programme. However, in

the latter trial, participants were supervised in all the training sessions

and used moderate-vigorous intensities, which could have influenced

the results. Otherwise, in the study by Czepa et al.,35 the one-year

home-based programme obtained improvements in the 12-minutes-

walking-test. Perhaps, if the present programme lasted more than 4

months, we could have found a significant improvement in the 2MWT.

The significant improvements obtained in pain are especially note-

worthy if we consider that the EG started from significantly higher

levels of pain than the CG and that our sample includes patients with

long-standing chronic pain (i.e., EG=16 years, CG=10 years). Further-

more, it should be noted that the EG improved the PainDETECT score,

from ‘unclear’ neuropathic component in pain to ‘negative’ neuropathic

component. Other studies have examined the effects of exercise on

pain. Cuesta-Barriuso et al.36 combined a home-based therapeutic

exercise programme with education sessions, and obtained improve-

ments in pain compared to a CG. The strength programme proposed

by Calatayud et al.34 also reduced pain in PWH. The reduction in

pain has generally been attributed to an increase of anti-inflammatory

cytokines and a reduction in inflammatory cytokines associated with

increased physical activity.37 Other theories show the importance
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TABLE 5 Results of satisfaction with the treatment analysis

T0 T1 T2 p1 [95%CI]; ES p2 [95%CI]; ES

Satisfactionwith

the treatment

dimension of

A36

Haemo-QoL

EG 5.90 (1.60) 8.10 (1.37) 7.80 (.63) .006 [–3.80:–.60];

.93

.002 [–3.11:–.69];

.83

CG 6.00 (2.12) 5.67 (2.35) 5.44 (1.94) 1.00 [–1.35:2.02] .79 [–.72:1.83]

p0 [95%CI]; ES .91

[–1.90:1.70]

.012 [.60:4.27];

1.28

.002 [.99:3.72];

1.68

Data are expressed asmean (standard deviation). CI, confidence interval for themean difference. The effect size expressed with Cohen’s d.

Abbreviations: EG, experimental group; CG: control group; ES, effect size; p, significance; T0, pre-intervention; T1, post-intervention; T2, three months after

the intervention. p0, differences between groups; p1, intra-group differences between T0 and T1; p2, intra-group differences between T0 and T2. A36

Haemo-QoL: A36-Haemophilia-Quality of Life Questionnaire. Statistically significant differences are shown in bold. .

of the release of endogenous opioids, growth factors, activation of

supraspinalmechanisms in themodulation of pain perception, increase

in body awareness or mechanisms associated with the gate theory.38

On the other hand, García-Dasi et al.9 showed that the combination of

CBTwith therapeutic exercise intervenes on negative attitudes related

to pain and kinesiophobia, whilst reducing chronic pain and improving

self-efficacy and emotional status.

In relation to joint health, our study found partial improvements

because although no significant changes were found in HJHS, sta-

tistically significant improvements were found in the joint damage

dimension of A36 Haemo-QoL (EG improved the initial score by

44%). This may be because participants had very deteriorated joint

health and that severe arthropathy is not reversible, and because the

strengthening exercises were performed in a safe range of motion.

These results are in line with those presented by Cuesta-Barriuso

et al.,36 whereno improvements in joint healthwere foundeither.How-

ever, it is important to note that, in general, improvements in joint

health have only been seen in studies carried out in developing coun-

tries, where there is restricted access to clotting factor and a switch

to prophylaxis is made at the time of the intervention.39,40 In con-

trast, more than half of the participants of our study had previously

carried out other exercise programmes and were in prophylaxis regi-

men. In fact, only 40% of the CG and 33% of the EG had not previously

performed any type of exercise.

Finally, in relation to satisfaction with the treatment, the EG

improved significantly, and this improvementwasmaintained3months

post-intervention. Therefore, patients in the EG showed good accep-

tance of the protocol.

4.1 Limitations

First, it seems difficult to determine in what proportion each therapy

(therapeutic exercise and CBT) has contributed to the results. There-

fore, future studies should apply both interventions independently in

separate groups, in addition to the combined therapy group. Second,

the sample sizewas small, however, it should be noted that the number

of participants recruited was sufficient according to a post hoc power

analysis. Third, due to the specific characteristics of the group, the

face-to-face sessions, and the participants’ ability to commit to the pro-

gramme, convenience sampling was carried out and the distribution of

the participants in each group, in terms of age and functional status,

may have impacted the results. Based on all this, there is a need for

multicentre randomised clinical trials with a larger sample size and an

evaluation of long-term adherence.

5 CONCLUSIONS

The combined physiotherapy and CBT protocol showed a partial

improvement in functionality, pain and joint health of PWH, arthropa-

thy and chronic pain. In addition, participants were satisfied with the

treatment.
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