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author. The data are not publicly available due to privacy and ethical restrictions.

Novelty Statement:

1. What is the NEW aspect of your work? 

Chronic pain experienced by adult males with moderate and severe haemophilia was significantly 

associated with age at which prophylaxis was commenced, and additionally, objectively measured 

physical activity was significantly associated with functional disability.

2. What is the CENTRAL finding of your work? 

Age, age prophylaxis was commenced and physical activity were all related to patient lived 

experiences of pain and functional disability arising from haemophilic arthropathy, which were 

highly prevalent in males with moderate and severe haemophilia.

3. What is (or could be) the SPECIFIC clinical relevance of your work? 

Age-dependent lifestyle, analgesic and treatment influences on pain and function across the 

lifespan of people with haemophilia warrant further investigation, especially in the era of newly 

available treatments and novel therapies.
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ABSTRACT

Objectives: To establish the prevalence of pain and functional disability in Irish adults with 

moderate and severe haemophilia, and to examine demographic and lifestyle influences.

Methods: Males ≥18 years with moderate or severe haemophilia participated. Pain and function 

were examined using the PROBE questionnaire. 

Results: Of 49 participants [median age 44 (IQR 32, 52) years], most had severe haemophilia 

(Factor VIII= 30; Factor IX= 13) and were on regular prophylaxis (88%). Those with moderate 

haemophilia (Factor VIII= 5; Factor IX= 1) treated on demand (12%). Acute (72%) and chronic 

pain (71%), functional difficulties (58%), and analgesic requirements (92%) were prevalent. Age 

was significantly associated with more advanced haemophilic arthropathy (p= .002), chronic pain 

(p= .029) and functional difficulties (p= .036). Adults who reported chronic pain commenced 

prophylaxis significantly later in life [32 (20, 51) vs. 8 (1, 23) years; p= .004]. Physical activity 

was significantly lower in those with functional difficulties (p< .05). A disparity between self-

perceived ‘target joints’ and clinically defined target joints was also identified (76% vs. 23%). 

Conclusion: Haemophilic arthropathy, pain and functional disability were prevalent amongst 

Irish adults with moderate and severe haemophilia. Age-dependent lifestyle, analgesic and 

treatment influences on pain and function warrant further investigation.

Keywords: Haemophilia; Pain; Function; Physical Activity; Prophylaxis
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1.0 INTRODUCTION

Haemophilia is a bleeding disorder resulting from a deficiency in procoagulant Factor VIII 

(FVIII) or Factor IX (FIX), also known as haemophilia A and B, respectively  (1). Disease severity 

is stratified according to basal clotting factor levels, resulting in severe (<1%), moderate (1-5%) 

or mild (>5-40%) haemophilia (1). People with Haemophilia (PWH) may experience traumatic 

or spontaneous bleeding into joints, resulting in significant pain, swelling and reduced function 

(1). In the longer term, repeated haemarthroses may result in synovitis and osteochondral 

destruction causing chronic haemophilic arthropathy (HA), which characteristically affects  the 

elbows, knees and ankles (2).

For people with moderate or severe haemophilia, significant phenotypic variability exists, 

resulting in differing rates and severity of bleed frequency, HA and functional disability (3). PWH 

with a severe bleeding phenotype are typically treated via regular administration of clotting factor 

concentrates, which aims to prevent bleeding and subsequent HA. Treatment regimens are 

classified as primary, secondary or tertiary prophylaxis. Primary prophylaxis is commenced 

before the second clinically evident joint bleed, and after three years of age (4). Secondary 

prophylaxis is commenced after two or more joint bleeds, before the onset of evident HA (4). 

Tertiary prophylaxis is commenced in adulthood, after the onset of clinically evident HA (4). 

With wider use of prophylaxis, novel replacement therapies and gene therapy, bleed rates have 

markedly decreased (5). However, for adults on secondary and tertiary prophylaxis, the burden 

of pre-existing HA and pain may continue to impact physical and social functioning. Difficulties 

with activities of daily living (ADLs) due to pain have been described in PWH, and increased age 

and intensity of pain have been identified as predictors of functional disability (6-8). Functional 

disability contributes to lower levels of physical activity (PA), and pain presents a barrier to 

exercising for some (9), further perpetuating disability. Chronic pain in the general population 

has been associated with elevated cardiometabolic risk factors, including obesity (10), which 

should also be considered in PWH who may be less physically active due to HA. 

This study aimed to provide an in depth analysis of the experience and prevalence of pain amongst 

Irish people with moderate and severe haemophilia. Functional disability, analgesic requirements, 
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demographic and lifestyle factors (age, treatment, body composition, joint health and PA) were 

examined, providing a comprehensive analysis of the complications resulting from HA.

2.0 METHODS AND MATERIALS

2.1 Study design and participants

Recruitment and data collection for this cross-sectional study took place between April 2018 and 

March 2020 at the National Coagulation Centre, St. James’s Hospital Dublin. In 2017, there were 

330 people with moderate and severe haemophilia in Ireland (11). Patients were approached 

during routine clinical visits and were provided with an information leaflet inviting them to 

voluntarily participate. Eligibility criteria included males ≥18 years with diagnosed moderate (1-

5%) or severe (<1%) FVIII or FIX deficiency, without active inhibitors. Individuals who lacked 
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capacity to provide informed consent were not eligible for inclusion in the iPATH study. 

Additionally, those with acute medical concerns, recent bleeds or who were non-ambulatory were 

not eligible for the iPATH Physical Activity and Health assessment. Ultimately, the iPATH study 

enrolled 105 patients and 91 were invited to participate in the Physical Activity and Health 

assessment (Figure 1). This study received ethical approval from St. James’s Hospital/ Tallaght 

University Hospital Joint Research Ethics Committee.

2.2 Participant demographics

Age, type/severity of haemophilia, treatment regimen, age prophylaxis was commenced, 

prescribed analgesia within the previous year (where available) and inhibitor history were 

recorded. Height was measured using a stadiometer, and Body Mass Index (BMI) was calculated 

using the SECA mBCA Multi-Frequency Body Composition Analyser [Seca, Hamberg].  

Joint health was assessed using the Haemophilia Joint Health Score (HJHS), which was 

determined by clinical specialist physiotherapists in haemophilia. The currently used version 

(HJHS 2.1) scores individual elbow, knee and ankle joints in the following domains: Swelling 

(0‐3); Duration of swelling (0‐1); Muscle atrophy (0‐2); Crepitus on motion (0‐2); Flexion loss 

(0‐3); Extension loss (0‐3); Joint pain (0‐2); Strength (0‐4) (12). A Global Gait Score (0-4) also 

assesses functional mobility. The maximum achievable score is 124, with higher scores indicating 

more severe HA (12). 

2.3 Pain and functional disability

A validated tool for assessing patient reported outcomes in PWH, the Patient Reported Outcomes 

Burdens and Experiences (PROBE) questionnaire, was used to examine pain, difficulties with 

ADLs and their impact on activities and quality of life (13-15). It assesses the prevalence, causes 

and impact of acute and chronic pain, analgesia, difficulties with ADLs and the presence of target 

joints. The PROBE defines acute pain as “…pain that arises in response to an event (like an injury 

or bleeding episode)”; and chronic pain as “…pain from a persistent cause…” which “…can vary 

in frequency and intensity (like back pain, pain from sore joints, or arthropathy)”, over the 

previous twelve months. Target joints were defined as three or more consecutive, spontaneous 

bleeds into a single joint within the previous six months (16). The PROBE includes questions on 

self-perceived target joints (without formal definition), as well as a separate question on the 

presence of three or more consecutive, spontaneous bleeds into any one joint in the previous six 

months.

2.4 Physical activity
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International guidelines recommend that 150-300 minutes per week (mins/wk) of moderate 

intensity aerobic PA, or 75-150 mins/wk of vigorous intensity aerobic PA (combined or alone), 

are related to substantial health benefits for adults (17). Moderate PA is defined as the equivalent 

of activity performed ≥3 to <6 times the intensity of rest on an absolute scale, and vigorous PA is 

performed ≥6.0 times the intensity of rest (17). PA was measured objectively using the ActiGraph 

GT3X-BT triaxial accelerometer (ActiGraph, Pensacola, FL, USA). The ActiGraph is a valid and 

reliable device for measuring PA in both laboratory and field settings (18, 19). Participants wore 

the accelerometer on an elastic belt above their right hip for seven days during waking hours, 

except during bathing or swimming. They were provided with an activity diary to document “on” 

and “off” wear-time for validation purposes. It was emphasised to participants that they should 

carry out a typical week of PA. As recommended, only data that met wear-time inclusion criteria 

of ≥10 hours per day on ≥4 days (including one weekend day) were analysed (20). Cut- points 

established by Troiano et al. were used to classify PA as light, moderate and vigorous PA (21), 

and results were compared with guidelines (17). Bouts of moderate-vigorous PA (MVPA) lasting 

≥10 minutes were also analysed.

2.5 Statistical analysis

Data were analysed using Statistical Package for the Social Sciences (IBM SPSS Statistics for 

Windows, Version 25.0. Armonk, NY: IBM Corp.). Continuous data are presented as median and 

interquartile range (IQR; Q1, Q3). Categorical data are presented as frequency counts and 

percentages, and were also separated by age groups. Chi-square tests were used to examine 

relationships between categorical data. Fisher’s exact test was run when the expected cell count 

of one or more cells was less than five. Due to the small sample size and non-parametric 

distribution of continuous data, non-parametric statistical tests were chosen. Between-group 

differences were assessed using the Mann-Whitney U test for dichotomous variables, and the 

Kruskall-Wallis H test for variables with more than two groups. Dunn’s post hoc pairwise 

comparisons were generated for statistically significant results of the Kruskall- Wallis H test. The 

shape of data distribution between groups was dissimilar for the majority of comparisons, thus 

mean rank values are additionally reported. The following parameters were compared by 

categories of acute and chronic pain in the previous 12 months, current difficulties with ADLS 

and target joint prevalence: Age; Age at which prophylaxis was commenced; BMI; HJHS; PA. 

Spearman’s rank-order correlations via coded dichotomous variables were used to explore the 

relationship between pain and functional disability with demographic and lifestyle variables. A 

p-value < .05 (two-tailed) was deemed statistically significant.
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3.0 RESULTS

A total of 54 participants were recruited, representing 59% of those invited to partake. The 

PROBE was completed by 49 participants, and data on prescribed analgesia were available for 29 

participants. A high level of compliance with the ActiGraph accelerometer was achieved by 44 

participants. Recruitment flow and reasons for non-inclusion are presented in Figure 1.

3.1 Participant demographics

Descriptive statistics for demographic variables are presented in Table 1. The median age of the 

sample was 44 (range= 18-71) years, and 61% had severe FVIII deficiency. Those with severe 

haemophilia were treated with regular prophylaxis, whilst those with moderate were treated on 

demand. The median age at which prophylaxis was commenced was 26 (13, 49) years. A small 

proportion (12%) had a past history of inhibitors, but these were inactive during the study period. 

History of significant HA was evident with a median HJHS of 28 (20, 36). HA was significantly 

influenced by age [H(2)= 12.731; p= .002]. Post hoc pairwise comparisons revealed adults in the 

youngest age group had a significantly lower HJHS than adults in the middle-aged (p= .044) and 

oldest age group (p< .0005). Adults in the oldest group also had a significantly higher HJHS than 

the middle-aged group (p= .030). The ankles were the most severely affected joints, followed by 

the elbows and knees. Over half of participants met guideline recommended levels of PA (70%), 

however only 20% achieved this via sustained MVPA in bouts ≥10 minutes. The majority of the 

group (67%) were overweight or obese as per the World Health Organisation cut-off values for 

BMI (22). There were no significant differences according to type of haemophilia for age [mean 

rank= FVIII 23.24, FIX 29.39; U = 306.5, z = 1.362, p= .173], age at which prophylaxis 

commenced [mean rank= FVIII 17.69, FIX 23.42; U = 203, z = 1.477, p= .140], BMI [mean rank= 

FVIII 24.76, FIX 25.61; U = 253.5, z = .188, p= .851] or total HJHS [mean rank= FVIII 22.45, 

FIX 22.62; U = 203, z = .039, p= .969].

3.2 Pain and analgesic requirements

Both acute (72%) and chronic (71%) pain were prevalent. There was no significant association 

between age and acute pain, but participants in the youngest age group reported significantly less 

chronic pain compared to the middle-aged group (p= .011) and the oldest group (p= .041) (Table 

2). Reports were not significantly different between the middle and oldest age groups (p= 1.000). 

The use of pharmacological analgesia was high (92%) and similar across age groups (Table 2). 

Pharmacological analgesia was reportedly taken less frequently, according to percentage of time, 

by younger adults compared to older adults (p= .114; Figure 2).
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Details of prescribed pharmacological analgesia were available for 29 participants [Age: 45 (35, 

55) years; BMI: 28.3 (25.4, 31.1) kg/m2; HJHS: 31 (21, 36)]. More than one pain medication was 

prescribed in 45%. COX-2 inhibitors (e.g. Etoricoxib) were the most commonly prescribed 

medications (79%), followed by paracetamol (38%) and weak opioid analgesics (38%). Age-

related associations were not statistically significant (Table 2).

Participants reported various causes of acute and chronic pain, with common causes of both 

involving walking, stair climbing, exercising/playing sport, amongst others (Table 3). Pain also 

interfered with quality of life and a number of activities including general activity levels, 

exercise/playing sport, mobility, mood, sleep and overall enjoyment of life (Table 3). 

3.3 Demographic and lifestyle influences on pain

Descriptives of demographic and lifestyle influences by categories of acute and chronic pain 

prevalence are presented in Table 4. Differences between individuals who reported acute pain 

compared to those who did not were not significant for age [mean rank= Yes 23.00, No 26.62; U 

= 187, z = - .809, p= .418], age prophylaxis commenced [mean rank= Yes 17.24, No 21.36; U = 

106, z = - 1.083, p= .279], BMI [mean rank= Yes 24.06, No 23.85; U = 223, z = .048, p= .962], 

or HJHS [mean rank= Yes 20.30, No 24.50; U = 144, z = - 1.004, p= .316]. Correlations between 

acute pain with demographic and PA variables were weak (Supplementary Table 1).

Those who experienced chronic pain demonstrated no significant differences to those who did not 

in BMI [mean rank= Yes 24.04, No 25.61; U = 222.5, z = - .352, p= .725] or HJHS [mean rank= 

Yes 23.63, No 17.79; U = 236.5, z = 1.369, p= .171], however they were significantly older [mean 

rank= Yes 27.32, No 17.64; U = 334, z = 2.179, p= .029] and commenced prophylaxis at a 

significantly older age [mean rank= Yes 22.27, No 11.27; U = 228, z = 2.827, p= .005]. Chronic 

pain was moderately correlated with age prophylaxis commenced, but weakly correlated with 

remaining demographic and PA variables (Supplementary Table 1).

ActiGraph data were available for 44 participants [Age: 45 (33, 55) years; BMI: 27.4 (24.8, 30.4) 

kg/m2; HJHS: 27 (21, 34)]. Those who experienced acute pain demonstrated no significant 

differences to those who did not for time spent in light PA [mean rank= Yes 22.71, No 18.09; U 

= 208, z = 1.073, p= .283]. Participants who reported acute pain spent less time in total MVPA, 

and MVPA sustained in bouts ≥10 minutes, than participants without acute pain, although 

differences were not significant [mean rank= Yes 19.61, No 26.82; U = 112, z = - 1.674, p= .094; 

mean rank= Yes 19.68, No 26.64; U = 114, z = - 1.621, p= .105, respectively]. 

Those who experienced chronic pain also demonstrated no significant differences to those who 

did not for time spent in light PA [mean rank= Yes 21.42, No 23.50; U = 168, z = -.487, p= .626], 
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total MVPA [mean rank= Yes 20.35, No 26.25; U = 135, z = - 1.381, p= .167] and sustained bouts 

of MVPA ≥10 minutes [mean rank= Yes 20.29, No 26.42; U = 133, z = - 1.439, p= .150].

3.4 Functional disability

Descriptive statistics of demographic and lifestyle influences by category of functional disability 

are presented in Table 4. Over half of adults reported difficulties with ADLs (58%), which was 

significantly associated with age (Table 2). Adults with functional difficulties were significantly 

older than those who denied difficulties [mean rank= Yes 28.07, No 19.50; U = 380, z = 2.093, 

p= .036]. Specifically, adults in the youngest age group reported significantly less functional 

difficulties compared to adults in the oldest group (p= .015), but not the middle-aged group (p= 

.083). Reports were not significantly different between the middle and oldest age groups (p= 

.259). There were no significant differences between those who reported difficulties with ADLs 

and those who did not for age at which prophylaxis commenced [mean rank= Yes 21.90, No 

15.19; U = 229, z = 1.872, p= .061], BMI [mean rank= Yes 25.46, No 23.15; U = 307, z = .565, 

p= .572] and HJHS [mean rank= Yes 24.35, No 18.41; U = 282, z = 1.517, p= .129]. A 

significantly lower duration of time spent in PA was found in adults who reported functional 

difficulties for light PA [mean rank= Yes 18.46, No 27.41; U = 129, z = -2.285, p= .022], total 

MVPA [mean rank= Yes 17.38, No 29.06; U = 101, z = -2.981, p= .003] and sustained bouts of 

MVPA ≥10 minutes [mean rank= Yes 18.81, No 26.88; U = 138, z = -2.067, p= .039]. Weak to 

moderate correlations were demonstrated between functional difficulties with demographic and 

PA variables (Supplementary Table 1).

3.5 Patient reported ‘target joints’ versus clinically defined target joints

Target joint prevalence was examined according to age, and results are presented in 

Supplementary Table 2. Current target joints were reported by 76%, and were more frequently 

reported by adults in the youngest and middle age groups compared to the oldest age group, 

although differences were not significant. Chronic pain resulting from target joints was reported 

by 58%, however there were no significant associations with age. Contrastingly, when asked 

specifically about three or more spontaneous bleeds into any one joint within the previous six 

months (i.e. the clinical definition of a target joint), only 23% answered yes. Age was not 

significantly associated. There was no significant association between self-perceived “target 

joint” reports and clinically defined target joint reports (Supplementary Table 3).  Age, BMI, 

HJHS and PA were not significantly different in adults who reported self-perceived target joints 

compared to those who denied them (Supplementary Table 4), however they did commence 

prophylaxis at a significantly younger age [mean rank= Yes 17.63, No 27.79; U = 50.5, z = -

2.186, p= .029].
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4.0 DISCUSSION 

This study highlights patient lived experiences of pain associated with HA, and the resultant 

impact on ADLs and PA. High rates of acute and chronic pain, and functional disability were 

reported. Age was significantly associated with more advanced HA, chronic pain and functional 

difficulties. Lower levels of objectively measured PA were significantly associated with 

functional difficulties. Adults who reported chronic pain commenced prophylaxis at a 

significantly later age, and more frequent analgesic requirements were also evident in older adults. 

Chronic pain attributable to self-perceived target joints was prevalent, however a disparity 

between self-perceived ‘target joints’ and clinically defined target joints was also identified. 

The considerable levels of pain reported in this study are similar to previous studies who have 

reported a high prevalence of both acute and chronic pain in other populations with haemophilia 

(23, 24). Specifically, the prevalence of chronic pain in adults with moderate and severe 

haemophilia from the present cohort was far higher than the prevalence of chronic pain in the 

general Irish population, which is estimated to be between 13 and 36% (25, 26). Chronic pain in 

particular was significantly related to older age and later commencement of regular prophylaxis, 

which reflects the impact of improved treatments in more recent years on bleeds, severity of HA 

and associated pain in younger PWH (27, 28). Although limited data was available regarding the 

age prophylaxis was initiated in this cohort, the majority of participants were treated with 

secondary or tertiary prophylaxis. Future comparisons with younger cohorts on primary 

prophylaxis and novel treatments would be of interest to ascertain the impact of these therapies 

on HA and resultant pain. Additionally, further comparison is warranted in populations without 

optimal access to prophylaxis.

Interestingly, chronic pain was perceived in part to be attributable to target joints, however a 

disparity between self-perceived and clinically defined target joints was highlighted. Younger 

adults reported a significantly higher prevalence of current target joints, despite a lower recall of 

clinically defined target joints. A disconnect between the clinical definition of a target joint and 

what patients identify as their ‘target joint’ is not unexpected. Perceptions of problematic joints 

resulting from HA are more common than frequent spontaneous haemarthroses, especially in 

patients treated with secondary or tertiary prophylaxis. 

As expected, older adults demonstrated significantly more advanced HA compared to younger 

adults. HA is of course a major cause of pain for many PWH, although the HJHS did not differ 

significantly by category of pain or functional difficulties. As the HJHS was developed for 

children and younger PWH (29), the interpretation of the analysis of HA in older adults from the 

present study is limited. However, in addition to the complex, multi-faceted nature of 
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haemophilia-related pain, and the potential variation in phenotypic presentation, this confirms 

that the HJHS is not fully reflective of the severity of pain and disability experienced by 

individuals. Conflicting evidence has been described between the correlation of pain symptoms 

and the severity of radiographically measured HA in PWH (7, 30), which has also been 

demonstrated extensively in other arthritic populations, including osteoarthritis (31, 32). Findings 

from the present study therefore support the concept that traditional measures of joint health do 

not fully reflect the severity of pain and disability experienced by an individual, and the use of 

functional and patient-reported outcomes are additionally important in the treatment and 

management of chronic HA in PWH.

Holistic pain coping strategies and the optimisation of pain management have been advised to 

improve health-related quality of life for PWH who experience chronic pain (33), however the 

frequent use of pharmacological analgesia was an important finding in this study. Despite 

discouragement of the long-term use of COX-2 inhibitors and other pharmacological analgesia, 

it has been suggested that the benefits outweigh the potential for unfavourable side effects in the 

short-term when appropriately managed and monitored (34). However, the long-term 

pharmacological management of pain is limited amongst older adults who may develop other 

cardiovascular risk factors with age. Thus, individually tailored PA and exercise programmes are 

ever more pertinent for PWH across the lifespan, as these therapies offer multi-faceted benefits, 

including the potential to treat and manage chronic pain (35), reduce cardiometabolic risk factors 

(17) and even optimise the potential for successful post-operative outcomes for those who require 

orthopaedic joint replacement surgery (36). Analgesia was prescribed in the tertiary healthcare 

setting in this cohort, however information regarding the use of ‘over the counter’ analgesia and 

that prescribed in the primary healthcare setting should also be examined in future studies.

Our findings that pain was not significantly related to objectively measured PA are in keeping 

with similar research by Timmer et al., who found no significant relationship between pain and 

PA measured by accelerometry in adult PWH (37), however the possibility of a type II error 

cannot be ignored in light of the small sample size in the present study. Despite this, time spent 

in any intensity of PA was significantly lower in individuals who reported having difficulties with 

ADLs. Participants further reported that pain was commonly caused by certain functional and 

physical activities, and pain simultaneously impacted various aspects of quality of life. Any causal 

inference between pain, functional disability and PA in an individual is difficult to establish due 

to the complex interrelationship between these parameters, however pain and functional disability 

commonly present barriers to exercise and PA. Some evidence has been found to support water 

and land-based exercise for the treatment and management of pain in PWH, although more studies 

of improved methodological quality are recommended by McLaughlin et al. (38).
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Increased mechanical stress may exacerbate pain, and increased adiposity is also speculated to 

contribute to systemic inflammation via increased levels of adipokines, which may also 

compound pain (39, 40). Elevated BMI has been identified as a significant determinant of chronic 

pain in individuals with osteoarthritis and rheumatoid arthritis (39-41), although surprisingly, 

BMI was not significantly related to pain or functional difficulties in adults with HA in this study, 

despite 68% being classified as overweight or obese. This is in keeping with the prevalence of 

overweight and obesity in the general male Irish population (~68%) (42). Weight loss via diet, 

exercise and behaviour modification has been shown to reduce pain, functional disability and 

inflammation in other disease populations, and despite the study findings, may offer a potential 

alternative treatment for pain in PWH (43, 44).

Given the cross-sectional nature of this study, there is no means to establish temporality or 

causality between variables. In addition to the small sample size, another limitation of this study 

was that demographic information about non-responders was not available, therefore a potential 

non-response bias could not be avoided. Findings based on self-reported methods may also be 

affected by potential recall bias. Lastly, although the PROBE questionnaire was the most 

appropriate tool to measure pain for this study, it did not grade the intensity of pain or assess the 

additional multi-faceted aspects of haemophilia-related pain.
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5.0 CONCLUSION

In conclusion, this study found a high prevalence of acute and chronic pain, and functional 

disability amongst Irish adults with moderate and severe haemophilia impacted by chronic HA. 

Older adults had more years without adequate treatment especially as children, therefore the 

extent of pain and functional impairment appears to be age-dependent and may affect PA 

participation amongst other aspects of quality of life. This has potential implications for the 

physical health and wellbeing of the ageing population with haemophilia, and requires further 

investigation. Additionally, the frequent use and efficacy of pharmacological analgesia amongst 

different age groups, and the influence of treatment regimens and novel therapies on the 

development of chronic pain across the lifespan warrants further consideration in future 

longitudinal studies.
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Table 1. Demographic information 
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n 
Total FVIII deficiency FIX deficiency 

49 (100) 35 (71.4) 14 (28.6) 

Age (years) 44 (32, 52) 39 (29, 50) 48 (33, 56) 

Age groups 18-32 years 13 (26) 11 (85) 2 (15) 

 33-52 years 24 (49) 18 (75) 6 (25) 

 53-71 years 12 (25) 6 (50) 6 (50) 

Severity 
Severe 43 (88) 30 (61) 13 (27) 

Moderate 6 (12) 5 (10) 1 (2) 

Treatment history 
Prophylaxis 43 (88) 30 (61) 13 (27) 

On demand 6 (12) 5 (10) 1 (2) 

Age prophylaxis commenced (years)† 26 (13, 49) 23 (12, 42) 41 (17, 52) 

Age prophylaxis commenced by age group:                                   <3 years  5 (13) 4 (80) 1 (20) 

3-17 years 9 (24) 7 (78) 2 (22) 

≥18 years 24 (63) 15 (63) 9 (37) 

BMI (kg/m2) 27.0 (24.8, 29.6) 26.8 (24.1, 30.6) 28 (24.8, 29.2) 

HJHS‡ 

Total 28 (20, 36) 29 (20, 38) 24 (20, 35) 

Left ankle 5 (2, 8) 5 (2, 7) 6 (4, 8) 

Right ankle 7 (4, 8) 6 (4, 7) 7 (6, 9) 

Left knee 1 (0, 5) 1 (0, 5) 1 (1, 7) 

Right knee 1 (0, 3) 1 (0, 3) 1 (1, 4) 

Left elbow 3 (0, 7) 4 (0, 7) 1 (0, 4) 

Right elbow 4 (0, 8) 4 (0, 8) 4 (0, 9) 

Global gait score 4 (4, 4) 4 (4, 4) 4 (4, 4) 

HJHS by age category‡ 18-32 years 20 (4, 23) 21 (7, 26) 1§ 
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 33-52 years 27 (21, 38) 31 (21, 41) 22 (18, 23) 

 53-71 years 34 (32, 46) 32 (32, 40) 35 (32, 53) 

History of inhibitors 
Inactive 6 (12) 5 (10) 1 (2) 

No history 43 (88) 30 (61) 13 (27) 

Data are presented as median (IQR- Q1, Q3); Categorical variables are presented as n (%). BMI Body Mass Index; HJHS Haemophilia Joint Health Score. † n= 38 (FVIII= 26; FIX= 12, 
remaining did not answer) ‡ n= 44 (no HJHS available for 5 participants with moderate haemophilia) § n=1, thus raw value is reported A
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 n (%) 18-32 years 33-52 years 53-71 years p-value 

Pain prevalence (n) Yes No Yes No Yes No  

Acute pain (47) 34 (72) 10 (77) 3 (23) 17 (77) 5 (23) 7 (58) 5 (42) .454 

Chronic pain (48) 34 (71) 5 (39) 8 (61) 19 (83) 4 (17) 10 (83) 2 (17) .016* 

Use of pharmacological analgesia (48) 44 (92) 11 (85) 2 (15) 23 (96) 1 (4) 10 (91) 1 (9) .437 

Difficulties with ADLs (48) 28 (58) 4 (31) 9 (69) 14 (61) 9 (39) 10 (83) 2 (17) .035* 

 n (%) 18-32 years 33-52 years 53-71 years p-value 

Pharmacological analgesia (n= 29) Yes No Yes No Yes No  

COX-2 inhibitors  23 (79) 2 (67) 1 (33) 15 (83) 3 (17) 6 (75) 2 (25) .665 

Weak opioid analgesics† 11 (38) 1 (33) 2 (67) 7 (39) 11 (61) 3 (38) 5 (62) 1.000 

Paracetamol  11 (38) 2 (67) 1 (33) 6 (33) 12 (67) 3 (38) 5 (62) .627 

Steroid injections  6 (21) 2 (67) 1 (33) 4 (22) 14 (78) 0 8 (100) - 

Strong opioid analgesics† 2 (7) 0 3 (100) 2 (11) 16 (89) 0 8 (100) - 

NSAIDs  1 (3) 0 3 (100) 1 (6) 17 (94) 0 8 (100) - 

Other†  3 (10) 1 (33) 2 (67) 1 (6) 17 (94) 1 (13) 7 (87) - 

Taking >1 analgesic medication  13 (45) 2 (67) 1 (33) 9 (50) 9 (50) 2 (25) 6 (75) .459 

Table 2: Pain prevalence, analgesic requirements and functional difficulty prevalence by age groups 

Data are presented as n (%). Fischer’s Exact analyses of pain and pharmacological analgesia by age group is presented due to expected cell counts less than five. (-) indicates test no 
statistical comparison interpreted due to very limited sample size. Missing data were excluded from the analyses. ADLs Activities of Daily Living; Cox-2 Cyclooxygenase-2; NSAIDs 
Non-steroidal anti-inflammatory drugs; †Weak opioid analgesics= E.g. Tramadol, Co-codamol; Strong opioid analgesics= E.g. Oxycodone, Morphine; Other= Gabapentin, lidocaine, herbal 
remedies, topical gels; * Significant at p<0.05 (two-tailed) 
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Causes of pain onset 

 

Acute pain 

 

Chronic pain 

Walking 13 (38) 29 (85) 

Stair climbing 9 (26) 18 (53) 

At night (such as waking you up/keeping you awake) 2 (6) 16 (47) 

Resting 3 (9) 13 (38) 

Weight bearing 5 (15) 22 (65) 

Playing or participating in sports/exercise† 11 (32) 21 (62) 

After falling or a trauma 16 (47) 3 (9) 

Impact on activities and quality of life: Acute pain‡ Chronic pain 

General Activity 22 (67) 26 (76) 

Mood 16 (49) 23 (68) 

Walking ability 24 (73) 29 (85) 

Normal work (both outside the home and housework) 13 (39) 19 (56) 

Attending school 1 (3) 0 

Relations with others 5 (15) 9 (26) 

Sleep 10 (30) 16 (47) 
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Enjoyment of life 16 (48) 23 (68) 

Playing or participating in sports/exercise† 17 (52) 21 (62) 

Lifting 14 (42) 13 (38) 

Table 3. Causes and impact of pain 

Acute pain (n=34); Chronic pain (n=34). Data are presented as n (%); † Includes playing with children; ‡ Acute pain= 33 (n-1, did not answer) 
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Acute pain No acute pain Chronic pain No chronic pain 

Difficulties with 

ADLs 

No difficulties 

with ADLs 

Age (years) 44 (32, 51) 49 (31, 57) 45 (33, 55) 29 (23, 50) 45 (35, 58) 36 (25, 50) 

Age prophylaxis commenced 

(years)† 
23 (11, 43) 44 (23, 50) 32 (20, 51) 8 (1, 23) 34 (19, 52) 15 (7, 40) 

BMI (kg/m2) 27.4 (24.6, 29.5) 26.8 (24.8, 31.9) 27.0 (24.8, 29.5) 27.4 (24.0, 33.0) 27.5 (24.8, 31.3) 27.1 (25.0, 28.7) 

HJHS‡ 
23 (19, 35) 32 (22, 35) 29 (21, 34) 22 (5, 35) 32 (21, 39) 22 (16, 35) 

Light PA (mins/wk)§ 
2012 (1511, 2582) 1727 (1375, 2136) 1883 (1338, 2429) 1969 (1626, 2335) 1830 (1335, 2264) 2268 (1837, 2919) 

Moderate PA (mins/wk)§ 183 (104, 261) 284 (196, 353) 197 (104, 265) 208 (173, 359) 164 (99, 232) 265 (187, 363) 

Vigorous PA (mins/wk)§ 0 (0, 1) 0 (0, 2) 0 (0, 1) 1  (0, 13) 0 (0, 0) 1 (0, 8) 

MVPA (mins/wk)§ 204 (104, 265) 285 (196, 353) 202 (104, 271) 248 (198, 360) 164 (99, 242) 271 (223, 364) 

MVPA of at least 10-minute bouts 

(mins/wk)§ 
31 (11, 78) 81 (27, 170) 28 (11, 96) 70 (40, 118) 28 (11, 77) 81 (33, 173) 

Table 4. Influences of demographic and lifestyle factors on pain and functional disability 
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Figure 1. Recruitment flow chart 

105 enrolled onto iPATH Study 

91 invited to participate in 

Physical Activity and 

Health assessment 

• Non-responders (16) • Declined (17): 

Reasons: Physical injury 

(1), lack of time (4), lack 

of interest (12) • Did not attend research 

assessment (4) 

54 recruited 

PROBE (n= 49) 

5 did not complete 

questionnaire 

 

Chart review of prescribed 

analgesia in previous 12 

months  

(data available for n= 29) 

 

ActiGraph (n= 44) 

2 did not complete  

3 had insufficient wear-
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Figure 2. Use of pharmacological analgesia by age group 
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