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Summary. Regular participation in physical activity
helps to prevent damage and maintain joint health in
persons with haemophilia. This study describes self-
reported physical activity participation among a
sample of people with haemophilia B in the US and
measures its association with health-related quality
of life (HRQoL). Data on 135 participants aged
5-64 years were abstracted from Hemophilia
Utilization Group Study Part Vb. The International
Physical Activity Questionnaire assessed physical
activity among participants aged 15-64 years, and the
Children’s Physical Activity Questionnaire abstracted
from the Canadian Community Health Survey was
used for participants aged 5-14 years. SF-12 was used
to measure HRQoL and the EuroQol (EQ-5D-3L) was
used to measure health status for participants older
than 18 years of age. PedsQL was used to measure
HRQoL in children aged 5-18 years. Sixty-two
percent of participants in the 15-64 year-old age

cohort reported a high level of physical activity, 29%
reported moderate activity and 9% reported low
activity. For children aged 5-14 years, 79% reported
participating in physical activity for at least 4 days
over a typical week. Based on the 2008 Physical
Activity Guidelines for Americans, 79% of adults
achieved the recommended physical activity level.
Multivariable regression models indicated that adults
who engaged in a high level of physical activity
reported EQ-5D Visual Analogue Scale (VAS) scores
that were 11.7 (P = 0.0726) points greater than those
who engaged in moderate/low activity, indicating
better health outcomes. Among children, no
statistically significant differences in health outcomes
were found between high and moderate or low activity
groups.

Keywords: haemophilia B, health outcome, HUGS, IPAQ,
physical activity, quality of life

Introduction

Physical activity produces long-term health benefits
for individuals of all ages [1]. Among children and
adolescents, physical activity helps build healthy bones
and muscles, control weight and may reduce anxiety
and stress [1]. Among adults, physical activity helps
prevent obesity and other conditions including heart
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disease, hypertension, diabetes, colon cancer and pre-
mature mortality [1].

The United States (U.S.) Department of Health and
Human Services recommends that adults engage in at
least 150 min of moderate-intensity, or 75 min of vigor-
ous-intensity aerobic activity per week, or an equivalent
combination of moderate- and vigorous-intensity aero-
bic activity [1]. Children and adolescents should partici-
pate in 60 min or more of activity daily [1]. The 2011
Behavioral Risk Factor Surveillance System (BRFSS), a
cross-sectional nationwide telephone survey initiated by
the Centers for Disease Control and Prevention (CDC),
reported that a median of 51.6% of adults participated
in 150 min or more of aerobic physical activity per
week [2]. Another study reported that among a sample
of U.S. students aged 11-16 years, the average number
of days per week in which they participated in at
least 60 mins of physical activity was 4.53. [3].
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Haemophilia is a rare inherited bleeding disorder
characterized by recurrent bleeding into muscles and
joints, leading to painful haemarthroses and disabling
haemophilic arthropathy [4,5]. Individuals with hae-
mophilia are at risk of physical functioning impair-
ment [6]. Participation in physical activity is essential
for individuals with haemophilia to maintain their
health and to obtain additional benefits [6-8], includ-
ing improved muscular strength [9], increased joint
stability [10], increased bone density [11] and
improved emotional and social well-being [12]. In this
context, it is recommended that physical activity be
incorporated into the daily routine of people with hae-
mophilia to successfully prevent joint damage and
maintain joint health [10].

Several international surveys of haemophilia patients
have reported on levels of physical activity. Studies
conducted in The Netherlands and Ireland concluded
that persons with severe haemophilia were as active as
the general population [13,14]. In contrast, Broderick
et al. [15] reported that less than half of Australian
children with moderate or severe haemophilia met the
government’s physical activity guidelines. Another
study conducted in Germany indicated that adults
with haemophilia had higher activity levels and a
healthier body mass index (BMI) but poorer physical
performance compared with healthy controls [16].

Research on daily physical activity achieved by ado-
lescents with haemophilia in the U.S. demonstrated
that physical activity levels in persons with haemo-
philia were slightly higher than those in healthy con-
trols [17]. However, the actual time spent in physical
activity among the U.S. haemophilia population has
not been well studied. This study describes self-
reported physical activity participation among a sam-
ple of people with haemophilia B [factor IX (FIX)
deficiency| in the U.S. and relates activity level to
health-related quality of life (HRQoL).

Materials and methods

Study design and participation

The Hemophilia Utilization Group Study Part Vb
(HUGS Vb) is a prospective, longitudinal, multicentre
cohort study. Data were collected from 148 persons
with haemophilia B who obtained comprehensive hae-
mophilia care from 10 federally supported specialty
haemophilia treatment centres (HTCs), serving 11
geographically diverse states of the U.S. Patient infor-
mation was obtained at initial interview based on
patient self-report for adult patients or parent-proxy
report for children less than 18 years. This included
socio-demographics, health insurance status, co-mor-
bidities, physical activity and HRQoL. Clinical infor-
mation, such as body weight, height and FIX severity
level, was abstracted through clinical chart review.
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Participants were enrolled in the HUGS Vb study
between June 2009 and April 2013. The collection
and research use of the HUGS data were approved by
human subjects review boards at each participating
HTC and at the University of Southern California.

Eligibility criteria

The inclusion criteria for participation in the current
study were: (i) age 5-64 years; (i) FIX level <30%,
with or without history of inhibitor; (iii) received at
least 90% of haemophilia care at a participating HTC;
(iv) obtained care at the HTC within 2 years prior to
the initiation of data collection; and (v) English or
Spanish speaking. Individuals were excluded if they
were cognitively impaired or had an additional bleed-
ing disorder.

Physical activity measurements

Participants aged 15-64 years reported their physical
activity using the short version of the International
Physical Activity Questionnaire (IPAQ). Parents of
participants aged 5-14 years completed the Children’s
Physical Activity Questionnaire (CPAQ) adapted from
the Canadian Community Health Survey on their

child’s behalf.

IPAQ. The short version of the IPAQ is a self-
reported 7-day recall questionnaire designed to mea-
sure current level of physical activity [18]. It was
designed primarily for population surveillance of phys-
ical activity with young and middle-aged adults and
was validated for use across 12 countries [19]. The
IPAQ asks about the duration (minutes) and frequency
(days) of three types of activity in four domains
including (i) leisure time physical activity, (ii) domestic
and gardening activities, (iii) work-related physical
activity and (iv) transport-related physical activity.
The three types of activity assessed are vigorous-inten-
sity activities, moderate-intensity activities and walk-
ing. The energy expenditure of activity can be
computed by weighting each type of activity by its
energy requirements to yield a score in metabolic
equivalents of task (MET)-minutes. Participants are
categorized as having high, moderate or low level of
physical activity, based on the total MET-minutes or
duration and frequency of each type of physical
activity [20].

CPAQ. The measure of physical activity among
children aged 5-14 years was obtained from the
Canadian Community Health Survey cycle 2.2 Nutri-
tion Children’s Physical Activity [21]. The question-
naire comprised eight multiple-choice questions that
assess the frequency (days) and duration (hours) of
physical activity in a specific period, including the

© 2014 John Wiley & Sons Ltd



past 7 days, a typical week, free time at school, class
time at school and outside school. Time spent in
watching television or on the computer is also cap-
tured. Participants are categorized as having high,
moderate or low level of physical activity if they are
physically active for at least 60 min daily for at least
4 days, 2-3 days, or 0-1 day over a typical week
respectively.

Adult participants achieve the recommended physi-
cal activity level if they are engaged in at least
150 min of moderate-intensity, or 75 min of vigorous-
intensity activity per week, or an equivalent combina-
tion of moderate- and vigorous-intensity activity,
according to the 2008 Physical Activity Guideline for
Americans. As HUGS Vb data were not designed to
assess the percentage of children who meet the recom-
mendation, we were not able to conduct such analysis
among the paediatric subset.

Clinical measurements

BMI. Body mass index was calculated as weight in
kilograms divided by height in metres squared [22].
For adults aged >20 years, BMI was categorized into
underweight, normal, overweight or obese according
to the recommendations of the CDC [22]. For children
under 20 years of age, BMI was plotted on sex-spe-
cific BMI-for-age growth charts developed by the
CDC to obtain a percentile ranking [23]. This percen-
tile ranking was used to categorize weight status.

Joint pain and motion limitation. Joint pain was self-
reported using a S-point scale, ranging from ‘1: No
pain’ to ‘5: Severe pain all the time’. Similarly, joint
motion limitation was self-reported using a 4-point
scale, ranging from ‘1: no limitation’ to ‘4: severe lim-
itations’. The questions were developed by the HUGS
team based on clinicians’ expert opinion and were
used in several previous studies in haemophilia
patients [24].

Health outcomes measurements

Health outcomes were measured by self-reported
HRQoL and health status at the initial patient inter-
view. The general health of adults (>18 years of age)
was assessed using the 12 items Short Form Health
Survey Version 1 (SF-12) and EQ-5D-3L. The SF-12
assesses eight dimensions of HRQoL and provides
two summary scores: physical component summary
and mental component summary [25]. The scores are
norm based and standardized to the general U.S. pop-
ulation with a mean score of 50 and a standard devia-
tion of 10 [25]. A higher score represents better
health.

The first part of the EQ-5D-3L is the descriptive
system including five dimensions assessing the

© 2014 John Wiley & Sons Ltd
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domains of mobility, self-care, usual activities, pain/
discomfort and anxiety/depression [26]. The U.S. pop-
ulation-based preference weights were used to calcu-
late the index score. It ranges from —0.11 (worst
health scenario) to 1.0 (best health scenario) where
0.0 = death and 1.0 = perfect health [27]. The second
part is a 20-cm visual analogue scale (EQ-VAS) that
yields a score in which 100 indicates the best imagin-
able health state and O indicates the worst imaginable
health state [26].

The PedsQL 4.0 generic core scale was used for par-
ticipants younger than 18 years of age and was
reported by either parents or themselves [28]. The
questionnaire consists of 23 items and each item has a
S-point response scale. Items are reverse scored and
linearly transformed to a scale measuring 0-100 with
higher scores indicating better HRQoL [28].

Statistical analysis

Descriptive statistics were used to characterize the
study population. Chi-square or Fisher’s Exact test for
categorical variables and Wilcoxon—-Mann-Whitney or
Kruskal-Wallis statistics for continuous variables
tested differences between subgroups due to a small
sample size. A two-sided P value of 0.05 or less was
considered to indicate statistically significant differ-
ences between groups. Multivariate imputation was
used to impute the missing values in IPAQ [29]. Mul-
tivariate regression models were used to detect the
independent association between HRQoL scores and
physical activity levels controlling for age, disease
severity and BMI. All analyses were performed using
SAS version 9.3 software (SAS Institute, Cary, NC,
USA).

Results

A total of 135 HUGS Vb participants aged 5-64 years
were included in this analysis. The mean age in the
15-64 year-old sample was 35.2 + 15.5 years and
was 9.6 £+ 2.6 years in the sample aged 5-14 years.
Ninety-nine percent of the participants were male.
Fifty-six (41%) participants had severe haemophilia B.
The IPAQ was administered to 82 participants in the
15-64 age sample and 53 parent proxies in the 5-14
age cohort reported on the CPAQ.

Physical activity among participants aged 15-64 years

Sixty-nine (84%) of 82 participants completed the
IPAQ. Multivariate imputation was applied to maxi-
mize the statistical power of the analyses. The number
of participants with high, moderate or low levels of
physical activity was 51 (62%), 24 (29%) and 7 (9%)
respectively (Table 1). The patients with high-level
physical activity (mean age = 29.6 years) were signifi-

Haemopbhilia (2014), 1-8
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Table 1. Baseline characteristics of participants stratified by physical activity levels and age groups.

Physical activity level, 15-64 years (n = 82)

Physical activity level,
5-14 years (n = 53)

Characteristics High Moderate Low P value® High Moderate/Low P value®
Number of participants 51 (62) 24 (29) 7 (9) 42 (79) 11 (21)
Age, mean (SD) 29.6 (13.1)  41.9(152)  52.7(11.7)  <0.0001 9.4 (2.4) 10.6 (2.9) 0.1417
Disease severity, 7 (%) 0.0413 0.0549
Mild/moderate 31 (61) 12 (50) 4(57) 28 (67) 4 (36)
Severe 20 (39) 12 (50) 3 (43) 14 (33) 7 (64)
Race: white, 7 (%) 34 (67) 19 (79) 5(71) 0.0404 28 (67) 4 (36) 0.0549
BMI*, 7 (%) 0.0051 0.1892
Underweight/normal 29 (57) 8 (33) 2 (29) 25 (60) 7 (64)
Overweight/obese 21 (41 16 (67 5(71) 17 (40) 2 (18)
Self-reported joint pain, 7 (%) <0.0001 0.1750
No pain/pain only when bleed 31 (61) 3 (54 0 (0) 35 (83) 11 (100)
Pain at least some of the time 20 (39) 10 (42) 7 (100) 7 (17) 0 (0)
Self-reported motion limitation, 7 (%) <0.0001 0.1617
No limitation/limitation only when bleed 34 (67) 14 (58 (0) 40 (95) 9 (82)
Affect activities 17 (33) 8 (33) 7 (100) 2(5) 2 (18)

Percentage does not sum up to 100% due to missing value.

"BMI, body mass index. BMI = weight (kilograms)/height (metres)?; (a) age >20 years: BMI < 18.5, underweight; 18.5 < BMI<25.0, normal;
25.0 < BMI<30.0, overweight; BMI > 30.0, obese; (b) age <20 years: BMI percentile<5th, underweight; 5 < BMI percentile < 85th, normal; 85th < BMI

percentile<95th, overweight; BMI percentile > 95th, obese.

"Wilcoxon-Mann-Whitney (or Kruskal-Wallis) test for continuous variables and Fisher’s Exact test for categorical variables.

cantly younger than those with moderate (mean
age = 41.9 years) and low-level (mean age =
52.7 years) physical activity (P < 0.0001). Similarly,
participants with mild/moderate haemophilia engaged
in more physical activity than participants with severe
haemophilia (P = 0.0413), as did participants catego-
rized as underweight or normal compared to those
who were overweight or obese (P = 0.0051). More
than half of the sample (52%) was overweight or
obese. Among participants reporting low physical
activity (n = 7), all of them indicated that they experi-
enced joint pain at least some of the time and joint
motion limitation that affected physical activities.
However, multivariate analysis indicated that joint
pain was not independently associated with engaging
in high level of physical activity, after controlling for
age, disease severity and BMI (Table 2).

Mean (median) time spent in walking, moderate-
intensity or vigorous-intensity activities per week was
512 £ 541 (210) min, 370 & 401 (217) min and
251 + 357 (82) min respectively. Among 73 adults
(age >18 years, 58 (79%) achieved the recommended

Table 2. Multivariate logistic regression showing independent association
of joint pain with engaging in high physical activity level among partici-
pants aged 15-64 years.

Odds ratio estimates

95% Wald

Point confidence
Variables estimate limits P value
Age (years) 0.93 0.89 0.97 0.0003
Severe disease 0.46 0.16 1.37 0.1639

(vs. mild/moderate)

BMI (body mass index) 0.98 0.89 1.08 0.6573
Joint pain (vs. no pain) 1.24 0.41 3.80 0.7062
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physical activity level by engaging in at least 75 min
of vigorous-intensity or 150 min of moderate-intensity
activity a week, or an equivalent combination of mod-
erate- and vigorous-intensity activity. Mean (median)
age was 34.9 + 13.9 (29.4) years among participants
who achieved the recommended physical activity level,
compared to that of 47.3 + 14.6 (48.3) years among
those who did not achieve the recommended physical
activity level (P = 0.0005). No significant differences
were observed in disease severity (P = 0.095) and
weight status category (P = 0.7882) between partici-
pants who achieved the recommended level of physical
activity and those who did not.

Physical activity among participants aged
5—14 years

Among 53 parents completing the physical activity
questionnaire for their children, only two reported that
their child did not engage in any physical activity on a
regular basis. More than three quarters (79%) of par-
ents reported that their child participated in physical
activity on at least 4 days over a typical week. Nineteen
(36%) participating children were overweight or obese.
However, there were no statistically significant differ-
ences in physical activity levels by either disease severity
or weight status category (Table 1). The majority of
parents reported that their child had no joint pain/pain
only when bleeding (87%) and no joint motion limita-
tion/limitation only when bleeding (92%).

The majority of parents (68%) reported that their
child obtained most of his or her physical activity (at
least 4 h a week) during free time at school and
through participating in unorganized activities outside
school. Among all children, 35% reported that they

© 2014 John Wiley & Sons Ltd



did not participate in organized activities after school.
In addition, more than half of all parents (55%)
reported that their child watched television or played
video games for 2 or 3 h a day.

Association between physical activity and health
outcomes in adults

Due to the small sample size in moderate and low
physical activity level groups, data were combined for
two groups. Mean SF-12 physical component scores
were 48.8 + 9.6 and 41.0 + 12.2 among individuals
with high and moderate/low levels of physical activity
(P = 0.0069) respectively (Table 3). Both EQ-5D
index scores (P =0.0178) and VAS scores (P =

Table 3. Univariate association of physical activity level and health out-

comes.

Physical activity level

High Moderate/low
Variable (n =43) (n = 30) P value*
Adults, 18-64 years
SF-12
Physical component scores ~ 48.8 (9.6) 41.0 (12.2) 0.0069
Mental component scores 53.0 (9.4) 50.9 (10.1) 0.2413
EQ-5D index 0.85 (0.18) 0.76 (0.22) 0.0178
EQ-5D VAS 77.8 (24.0) 60.6 (27.2) 0.0014
High Moderate/low
(n = 50) (n=12) P value*
Children, 5-17 years
PedsQL total score 84.2 (12.6) 81.4 (11.6) 0.3394
Physical functioning 91.5 (12.4) 88.6 (20.4) 0.8751
Psychosocial functioning ~ 80.3 (15.3) 77.6 (11.7) 0.3004
School functioning 74.2 (20.5) 72.9 (15.0) 0.5134
Social functioning 87.0 (18.3) 80.8 (16.5) 0.1183
Emotional functioning 79.2 (15.6) 79.2 (14.4) 0.8023

Data were represented as mean (standard deviation). Due to the small
sample size, moderate and low physical activity levels were combined.
VAS, visual analogue scale.

“Wilcoxon-Mann-Whitney tests were used.

P < 0.05 was considered to indicate statistically significant differences
between groups.
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0.0014) were significantly different between high and
moderate/low physical activity levels (Table 3).

After controlling for age, disease severity and BMI,
adult participants who engaged in high level of physi-
cal activity reported EQ-5D VAS scores that were
11.7 (P = 0.0726) points greater than those who
engaged in moderate/low activity (Table 4). Partici-
pants engaging in high level of physical activity
reported better physical component scores and EQ-5D
index scores, though this was not statistically signifi-
cant. Furthermore, adult mental health was not
affected by physical activity level.

Among adults with haemophilia B, both physical
component scores and time spent on physical activity
decreased with age, with a significant drop in physical
activity participation among subjects aged between 25
and 34 years (Fig. 1). However, mental component
scores increased with age for participants older than
35 years of age.

Discussion

Physical activity is encouraged by the World Federa-
tion of Haemophilia to promote physical fitness and
normal neuromuscular development among the hae-
mophilia population [30]. In our sample, 58 out of 73
adults (79%) achieved the recommended physical
activity level according to the guidelines from the U.S.
Department of Health and Human Services. This is
consistent with the study from Ireland measuring
physical activity level by IPAQ, in which 74% of
adults with haemophilia demonstrated physical activ-
ity levels in line with current recommendations [14].
When comparing results with the BRFSS survey
which measures physical activity participation among
healthy adults in the U.S. [2], we found that a higher
proportion of individuals with haemophilia achieved
the recommended physical activity level. Although
both the BRFSS survey on physical activity and the
IPAQ use a 1-week recall of frequency and duration
of vigorous and moderate physical activity, evidence

Table 4. Association of physical activity level and health outcomes in adult participants.

Health outcome

SF-12 PCS SF-12 MCS EQ-5D VAS EQ-5D Index
Variables (n=70) (n=70) (n=70) (n=70)
Intercept 43.06 (6.67)%*** 82.28 (16.86)*** 0.96 (0.14)%**
Age (year) 0.22 (0.09)** ~0.49 (0.22) —0.004 (0.002)*
Physical activity level (vs. moderate/low)

High 2.71 (2.50) 4.61 (2.55) 11.77 (6.45)* 0.11 (0.09)
Severe disease (vs. mild/moderate) -5.20 (2.31)** —1.22 (2.35) —8.97 (5.95)* —0.05 (0.05)
BMI —0.24 (0.21) —0.05 (0.22) —0.16 (0.55) —0.001 (0.005)
Model statistics R? = 0.3705, R? = 0.1070, R? =0.2072, R? =0.1202,

F=9.56, F=1.95, F =425, F=222,
P < 0.0001 P =0.1131 P =0.0041 P =0.0764

Data were represented as coefficient (standard error).

PCS, physical component score; MCS, mental component score; VAS, visual analogue scale; BMI, body mass index.

*P < 0.1, ¥*P < 0.05, ***P < 0.01.

© 2014 John Wiley & Sons Ltd
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Physical activity and HRQoL by age group
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from the previous literature showed that the estimated
proportion of adults in general population who meet
recommendations were higher on IPAQ than BRFSS
by 0.2-9.7% [31].

While the benefits of physical activity are widely
known for haemophilia patients, this study did not
measure patient knowledge. However, a study con-
ducted in Germany indicated that 79% of adolescents
and 81.5% of adults with haemophilia considered
exercise as part of their daily routine to be important
[32].

Among children, a high proportion (79%) of partic-
ipants engaged in physical activity for at least 4 days
per week. This is comparable to the mean number of
days adolescents in the general U.S. population spend
participating in more than 60 min of physical activity
per week of 4.53 days [3]. Children with haemophilia
should participate in physical activity under the care
of a health care provider as opposed to unstructured
activities, where protective equipment and supervision
may be lacking [30]. However, the majority of parents
(68%) in our sample reported that their child obtained
most of their physical activity during free time at
school and through participating in unorganized activ-
ities outside school. HTCs may play a role in provid-
ing extensive training and developing individualized
exercise programmes for haemophilia patients and
their families.

Obesity has become a major health concern in the
haemophilia population [33]. It has been found that
obesity in this population is associated with significant
impairment of daily activities, compared to normal
weight haemophilia patients [34]. This study showed
that overweight subjects had lower levels of physical
activity and poorer HRQoL. Healthy life habits,
including both healthy eating and physical activity,

Haemopbhilia (2014), 1-8

®-@-® Physical component score

(n = 15); age 35-44 years (n = 10); age 45—
54 years (n = 12); age 55-64 years (n = 13).

should be encouraged among persons with haemo-
philia.

There are several limitations in this study. First,
although HUGS Vb is one of the largest prospective
studies among the U.S. haemophilia B population, the
sample size, particularly among children (z = 53), may
result in biased statistical inferences. Second, the IPAQ
combines four domains (occupational, leisure/exercise,
transportation and walking) of physical activity in the
questions, which may lead to over-reporting of vigor-
ous- and moderate-intensity activity [35]. Accordingly,
the percentage of haemophilia patients who achieved
the recommended level of physical activity may be
overestimated in this study. Third, these cross-sec-
tional analyses do not allow for derivation of causal
inferences about the relationship between physical
activity and health outcomes. Finally, the joint pain
instrument was developed by the authors and has not
been validated through comparisons with other instru-
ments such as the WOMAC (Western Ontario and
McMaster Universities Arthritis Index). Future studies
should validate haemophilia-related pain instruments.

Conclusion

This study provides an initial indication of the physical
activity patterns in individuals with haemophilia B who
obtained care at HTCs in the HUGS Vb study sample.
A large proportion of adult haemophilic patients
achieved the U.S. Department of Health and Human
Services recommended physical activity level by engag-
ing in at least 150 min of moderate-intensity, or
75 min of vigorous-intensity aerobic activity per week,
or an equivalent combination of moderate- and vigor-
ous-intensity aerobic activity. Higher levels of physical
activity are independently associated with better health

© 2014 John Wiley & Sons Ltd



status as measured by EQ-VAS among adult hemophi-
lia B patients. Among children, no statistically signifi-
cant differences in health outcomes were found
between high and moderate or low activity groups.
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