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Physical Functioning in Boys with
Hemophilia in the U.S.

Paul E. Monahan, MD, Judith R. Baker, MHSA,
Brenda Riske, MS, MBA, MPA, J. Michael Soucie, PhD

Background: Hemophilia is the most common inherited severe bleeding disorder. Although the
most frequent complication of repeated hemorrhages is a crippling joint disease that begins in
childhood, the extent of resultant joint functional impairment varies widely within the hemophilia
population.

Purpose: The goal of this exploratory analysis was to examine a national database that collects
information on boys with hemophilia, an X-linked severe congenital bleeding disorder, to determine
characteristics associated with increased risk of developing limitations in physical functioning as an
outcome of recurrent hemorrhages.

Methods: A standard set of data is collected annually at �130 U.S. comprehensive hemophilia
treatment centers (HTCs) in a voluntary surveillance program called the Universal Data Collection
(UDC) program. Fifteen potential predictors for poor outcomes of physical functioning related to
bleedingwere examined for boys (aged�18 years) from1998 to 2008. Bivariate andmultivariate analyses
of these predictors performed in 2009 examined associations with self-reported limitation of activities,
absenteeism fromwork or school, and reliance on assistive devices for ambulation andmobility.

Results: Multiple characteristics of underlying hemophilia severity and disease chronicity (in
particular, increasing age, presence of joint bleeding, and inhibitor antibodies) were independently
associated with increased risk of limitations of physical function. Nonwhite race/ethnicity was
associatedwith each of the poorer functional outcomes in bivariate analyses. After controlling for the
potential confounding effects of the multiple population characteristics on race, only African-
American race was independently associated with activity restrictions, and African-American and
Asian/Pacifıc Island ethnicity with absenteeism. With the exception of indicators of underlying
disease severity, only obesity andmedical insurance coverage withMedicaid rather than commercial
insurance were independently associated with multiple poor outcomes.

Conclusions: Interventions focused on eliminating inhibitors, improving outcomes for African-
American children with hemophilia, and maintaining healthy body weight are warranted. In addi-
tion, strategies are needed to assure adequate insurance coverage for all people with hemophilia to
eliminate economic barriers to optimal functional outcomes.
(Am J Prev Med 2011;41(6S4):S360–S368) © 2011 American Journal of Preventive Medicine
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Introduction

Hemophilia results from the X-linked congenital
defıciency of blood clotting factor VIII (hemo-
philia A) or factor IX (hemophilia B). Individu-

ls with hemophilia are at risk for frequent recurrent
usculoskeletal bleeding and more infrequent life-

hreatening hemorrhage.Hemophilic arthropathy result-
ng from recurrent bleeding into joints is themost common
orbidity.1 It is caused by blood and the inflammatory

response tobloodwithin joints and, in themost severe form,
leads to gradual painful and deforming joint degenera-
tion. Regular infusions of treatment product preventing

bleeding (prophylaxis) started in early childhood have

©2011American Journal of PreventiveMedicine. All rights reserved.
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been shown to decrease hemophilic arthropathy consid-
erably.2 Care for individuals with hemophilia in the U.S.
s delivered principally via a network of comprehensive
emophilia treatment centers (HTCs). More than 130
TCs receive federal support to establish and maintain
ultidisciplinary teams to provide prospective, preven-

ive, and family-centered surveillance and manage-
ent of this rare chronic genetic blood coagulation
isorder,3 including data collection on outcomes re-
ated to hemophilia.
A system of standardized clinical data collection and

outine viral testing known at the Universal Data Collec-
ion (UDC)was implementednationwide in 1998 in part-
ership with the U.S. CDC. In the ensuing decade, HTCs
ave collected data on more than 25,000 people with
leeding disorders during 80,000� comprehensive care
isits.4 The availability of data collected on restrictions of
ctivity, days missed from school due to joint problems,
nd the use of assistive devices for mobility in a large
ohort of boys with hemophilia provided the opportunity
o conduct an exploratory analysis to identify indepen-
ent predictors of poor outcomes of physical function.
uch information may inform interventions designed to
aintain physical function of patients with hemophilia.

Methods
Data are collected annually by HTC teams using instruments de-
signed by a multidisciplinary team of clinical and epidemiologic
experts. All participants or parents of minor children give in-
formed consent, and the study is monitored by the IRBs of all
participating institutions. Data collected at the most recent UDC
visit for boys (aged �18 years) with physician-diagnosed hemo-
philiaAorBwere used for the study,with the analysis performed in
2009. Hemophilia severity was based on the percent plasma level of
factor activity compared to normal (normal levels are 50%–150%
in most clinical laboratories) and categorized as mild (�5% to
50%), moderate (�1% to 5%), or severe (�1%). Age at diagnosis,
categorized as at birth versus after birth, and age at fırst visit to an
HTC, designated as �2 years versus �2 years, were both based on
either medical records or patient self-report. On the basis of previ-
ous visit history, HTC staff categorized utilization of the HTC as
frequent if once per year or more, infrequent if less than once per
year, or fırst HTC visit.
Self-reported race and ethnicity was recorded as white, African

American, Hispanic, Native American, Asian or Pacifıc Islander,
and other. Data collected on place of birth was used to categorize
participants as born inside or outside of the U.S. Clinic records
were used to determine whether the participant had health insur-
ance and to identify the type of primary insurance used if more
than one was indicated, categorized as follows: commercial, Med-
icaid, Medicare, state program, TRICARE (government healthcare
coverage for military personnel and their families), other, and
uninsured. Participants were designated as a student or employed
if they reported current attendance at school and/or either part-

time or full-time employment at the time of the visit.

December 2011
Prescribed treatment regimen was categorized as episodic if
nti-hemophilic factor was used only in response to a bleed, pro-
hylaxis if used on a regular basis (e.g., every other day) to prevent
leeding, and immune tolerance if infusions were given to treat an
nhibitor. Inhibitors (antibodies to treatment product) were cate-
orized as either present, if the subject had a reported inhibitor titer
f �0.5 Bethesda units at any visit or if the subject was receiving
mmune tolerance therapy for an inhibitor, or absent, if otherwise.
he number of bleeding episodes in the joints experienced by the
ubject during the previous 6 months was based on either infusion
ogs or subject self-report and was categorized for analytic pur-
oses as 0, 1–4, or �5 episodes. BMI was calculated from height
nd weight measurements. On the basis of this measure, each
ubject was categorized according to Year 2000 CDC Growth
harts for the U.S.5 as either obese, overweight, or normal, defıned

as having a BMI above the 95th, between the 85th and 95th, and
below the 85th percentile for gender and age, respectively.
Four measures of physical functioning outcome were used for

the study. During the clinic visit, participants were asked to evalu-
ate their current overall activity level as follows: (1) unrestricted
school/work and recreation activities; (2) full school/work but lim-
ited recreation activities; (3) limited school/work and recreation
activities; (4) limited school/work, recreational, and self-care activ-
ities; or (5) requires assistance for school/work/self-care and un-
able to participate in recreational activities. Limitations could be
the result of either pain, loss of motion, or weakness. Participants
were also asked about the number of days during the last year they
had missed work or school because of either upper or lower ex-
tremity joint problems. Days missed were designated as �11 days
versus�11 days, corresponding to categories used by the National
Survey of Children with Special Healthcare Needs.6 Finally, partic-
ipants were asked to categorize as “never,” “intermittently,” or
“always” their use in the preceding year of a cane, crutches, or
walker and separately their use of a wheelchair for mobility.
Differences in the distribution of demographic and clinical char-

acteristics across levels of each of the four physical functioning
outcomes were assessed for statistical signifıcance in separate anal-
yses using chi-square tests. In preliminary analyses, relatively small
numbers of these young individuals had any activity limitations, so
this outcome was collapsed into two levels: no activity restriction
(overall activity level 1, as defıned in the previous paragraph) versus
any restriction in school/work, recreation, or self-care (overall
activity levels 2 through 5). Similarly, due to small numbers of
children reporting the use of a cane, crutches, or walker or a
wheelchair “always” for mobility, these outcomes were both cate-
gorized as no use versus ever use.
Separate logistic regression analyses were used to identify risk

factors signifıcantly associated with the four musculoskeletal out-
comes. All studied risk factors were entered into the regression
model so that the potential confounding effects of multiple factors
could be accounted for by the procedure. All analyses were per-
formed using SAS Version 9 statistical software.

Results
Between May 1998 and December 2008, some 6419 boys
with hemophilia aged �18 years were enrolled in the
UDC. The most recent UDC data were collected at an
HTC visit after 2001 for 90% of the participants (with

75% of visits after 2004). The distribution of participant
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Table 1. Characteristics of boys with hemophilia and bivariate relationships with decreased activity, absenteeism,
and use of assistive devices

Characteristic
Patients,

n (%)b
Decreased

activity
�11 days lost from

work or schoola
Use of cane/

crutches/walker
Use of

wheelchair

Age group, years

�6 983 (15.3) 5.6 (�0.001) 1.1 (�0.001) 2.0 (�0.001) 2.0 (�0.001)

6–12 2808 (43.7) 10.6 4.6 14.2 5.4

13–18 2629 (41.0) 18.4 7.0 20.0 5.1

Race/ethnicity

White 3989 (62.1) 10.7 (�0.001) 4.2 (�0.001) 14.2 (�0.001) 4.0 (�0.01)

Black 836 (13.0) 20.9 10.0 19.9 6.8

Hispanic 1094 (17.0) 12.3 5.8 14.0 5.7

Asian/Pacific Islander 178 (2.8) 12.9 10.0 14.6 7.3

Native American 51 (0.8) 19.6 5.3 13.7 5.9

Other 272 (4.2) 23.5 5.2 10.3 4.0

Birthplace

U.S. 6122 (95.4) 12.8 (�0.05) 5.4 (NS) 14.7 (NS) 4.7 (NS)

Outside U.S. 275 (4.3) 17.1 6.7 15.3 5.8

Disease type

Hemophilia A 5069 (79.0) 14.0 (�0.001) 5.7 (NS) 15.5 (�0.001) 5.2 (�0.001)

Hemophilia B 1351 (21.0) 9.1 4.9 11.8 3.0

Disease severity

Mild 1630 (25.4) 5.5 (�0.001) 2.2 (�0.001) 8.6 (�0.001) 1.7 (�0.001)

Moderate 1559 (24.3) 12.1 4.2 13.7 3.7

Severe 3225 (50.2) 17.2 7.7 18.3 6.8

Diagnosed at birth

Yes 168 (2.6) 13.8 (NS) 2.2 (NS) 17.4 (NS) 7.2 (NS)

No 6252 (97.4) 13.0 5.6 14.6 4.7

Age in years at first HTC visit

�2 1526 (23.8) 12.6 (NS) 5.1 (NS) 13.0 (�0.05) 3.7 (�0.05)

�2 4588 (71.5) 13.2 5.6 15.2 5.0

HTC utilization

Frequent 5520 (86.0) 13.3 (NS) 5.5 (NS) 15.2 (�0.05) 4.8 (�0.05)

Infrequent 624 (9.7) 10.6 4.8 11.2 3.4

1st visit 276 (4.3) 12.0 6.6 14.1 7.2

Treatment

Prophylaxis 2334 (36.4) 13.2 (�0.01) 5.6 (NS) 16.6 (�0.001) 5.2 (�0.001)

Episodic 3987 (62.1) 12.6 5.4 13.4 4.2

Immune tolerance 92 (1.4) 23.9 7.7 25.0 18.5

(continued on next page)
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characteristics is shown in Table 1. As expected from
existing prevalence studies in hemophilia populations,
80% of this cohort had hemophilia A, and about one half
had severe factor defıciency.
The racial/ethnic composition of this pediatric popu-

lation roughly reflected the general demographic trends
in the U.S. Of the total study population, 4.3% were born
outside of the U.S. More than half of this U.S. pediatric
hemophilia population is covered by commercial insur-

Table 1. (continued)

Characteristic
Patients,

n (%)b
Decre

activ

Home infusion and age at initiation

No home infusion 1964 (30.6) 10.4 (�

�30 months 1522 (23.7) 13.

�6 years 940 (14.6) 18.

�6 years 655 (10.2) 22.

Insurance

Commercial 3480 (54.2) 9.6 (�

Medicaid 2212 (34.4) 17.

Medicare 87 (1.4) 18.

Other 96 (1.5) 36.

State program 215 (3.4) 12.

TRICARE 81 (1.2) 4.

Uninsured 172 (2.7) 14.

BMI

Normal 4055 (63.2) 12.9 (�

Overweight 1035 (16.1) 11.

Obese 1330 (20.7) 14.

Joint bleeds

None 3702 (57.7) 6.3 (�

1–4 1909 (29.7) 15.

�5 809 (12.6) 37.

Student or employed

No 1059 (16.5) 7.9 (�

Yes 5361 (83.5) 14.

Inhibitor

No 5519 (86.0) 11.0 (�

Yes 901 (14.0) 25.

Note: Values are %, with significant p-value in parentheses when ap
aLimited to 5204 subjects of school or work age
bNot all categories sum to 100% due to missing data.
HTC, hemophilia treatment center; NS, not significant; TRICARE, civ
ance (54.2%), and 34.4% are covered by Medicaid; only

December 2011
2.7% of study children were uninsured. Most patients
infused clotting factor at home as needed for bleeding;
regular prophylactic infusion of clotting factor to prevent
bleeding was practiced by 36.4%. Among all participants,
14% had evidence of an inhibitory antibody to factor
concentrates. At the most recent UDC visit, 16.1% of
boys were overweight, and an additional 20.7% were
obese. Slightly more than 40% of the boys had reported
one or more joint bleeds during the previous 6 months

�11 days lost from
work or schoola

Use of cane/
crutches/walker

Use of
wheelchair

1) 4.0 (�0.001) 10.7 (�0.001) 3.6 (�0.001)

5.9 15.8 6.6

6.7 21.8 6.1

9.8 22.8 4.9

1) 3.5 (�0.001) 13.4 (�0.001) 3.7 (�0.001)

9.0 17.0 6.5

6.0 19.5 2.3

4.4 3.1 2.1

5.2 14.4 8.4

3.4 17.3 2.5

5.5 12.8 4.1

) 5.2 (�0.05) 14.0 (�0.001) 4.4 (�0.001)

4.3 12.1 3.3

7.1 19.1 7.1

1) 1.4 (�0.001) 5.5 (�0.001) 1.6 (�0.001)

6.1 23.8 6.7

21.1 35.6 14.6

1) 6.4 (NS) 6.1 (�0.001) 2.4 (�0.001)

5.5 16.4 5.2

1) 4.4 (�0.001) 13.4 (�0.001) 3.4 (�0.001)

12.3 23.1 12.9

iate, unless otherwise indicated.

ealth care program of the U.S. Department of Defense
ased
ity

0.00

7

0

8

0.00

3

4

5

1

9

0

0.05

1

8

0.00

6

6

0.00

0

0.00

4

propr
(Table 1).
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Table 2. Characteristics of boys with hemophilia and multivariate relationships with decreased activity, absenteeism,
and use of assistive devices

Characteristic
Decreased

activity
�11 days lost
work/school

Use of cane/
crutches/walker

Use of
wheelchair

Age group, years, vs �6 years

6–12 1.8 (1.2–2.7)* 3.4 (1.1–10.5)* 7.2 (3.9–13.2)* 2.3 (1.2–4.3)*

13–18 3.3 (2.2–5.0)* 4.7 (1.5–14.5)* 9.2 (4.9–17.0)* 1.8 (0.9–3.6)

Race/ethnicity vs white

Black 1.6 (1.3–2.1)* 1.7 (1.2–2.5)* 1.2 (0.9–1.6) 1.1 (0.8–1.7)

Hispanic 0.8 (0.6–1.1) 0.9 (0.6–1.4) 0.9 (0.7–1.2) 1.2 (0.8–1.7)

Asian/Pacific Islander 1.0 (0.6–1.7) 2.6 (1.2–5.5)* 1.3 (0.8–2.1) 1.7 (0.9–3.4)

Native American 2.0 (0.9–4.7) 1.2 (0.2–5.6) 1.3 (0.5–3.2) 1.4 (0.4–4.9)

Other 1.3 (0.8–2.1) 0.7 (0.3–1.5) 0.7 (0.4–1.2) 0.7 (0.3–1.8)

Disease type vs hemophilia A

Hemophilia B 0.7 (0.6–0.9)* 1.2 (0.8–1.8) 1.0 (0.8–1.3) 0.8 (0.5–1.2)

Disease severity vs mild

Moderate 1.5 (1.1–2.1)* 0.8 (0.4–1.3) 0.8 (0.6–1.1) 1.4 (0.8–2.5)

Severe 1.6 (1.2–2.3)* 0.8 (0.5–1.4) 0.7 (0.6–1.0) 1.6 (0.9–2.8)

HTC utilization vs frequent

Infrequent 1.1 (0.8–1.5) 1.4 (0.8–2.3) 0.8 (0.6–1.1) 1.0 (0.6–1.8)

1st visit 1.1 (0.7–1.9) 2.5 (1.2–5.2)* 1.2 (0.7–1.9) 2.9 (1.5–5.3)*

Treatment vs prophylaxis

Episodic 1.3 (1.0–1.5)* 1.0 (0.8–1.5) 1.0 (0.8–1.3) 1.2 (0.8–1.6)

Immune tolerance 1.2 (0.7–2.3) 0.5 (0.2–1.6) 1.5 (0.8–2.7) 2.1 (1.0–4.2)*

Home infusion and age at first
infusion vs none

�30 months 1.0 (0.8–1.3) 1.0 (0.7–1.6) 1.2 (0.94–1.6)** 1.1 (0.8–1.7)

�6 years 0.9 (0.7–1.2) 1.0 (0.6–1.5) 1.3 (1.0–1.7)* 1.0 (0.6–1.5)

�6 years 1.2 (0.9–1.6) 1.3 (0.8–2.0) 1.4 (1.0–1.8)* 0.9 (0.6–1.5)

Insurance vs commercial

Medicaid 1.6 (1.3–2.0)* 2.1 (1.5–2.9)* 1.2 (1.0–1.5)* 1.4 (1.0–1.9)*

Medicare 1.3 (0.6–2.5) 1.2 (0.4–3.8) 1.4 (0.7–2.6) 0.5 (0.1–2.0)

Other 6.0 (3.0–11.7)* 1.5 (0.4–5.7) 0.2 (0.1–1.8) 0.3 (0.1–2.6)

State program 1.1 (0.7–1.9) 1.4 (0.6–3.1) 1.1 (0.7–1.8) 2.3 (1.2–4.2)*

TRICARE 0.6 (0.2–1.7) 0.5 (0.1–4.1) 1.8 (0.9–3.7) 0.8 (0.2–3.6)

Uninsured 1.2 (0.7–2.2) 1.0 (0.4–3.0) 1.1 (0.6–1.9) 0.5 (0.1–1.7)

BMI vs normal

Overweight 0.8 (0.7–1.1) 0.8 (0.5–1.2) 0.7 (0.6–0.9)* 0.7 (0.4–1.0)

Obese 1.2 (0.9–1.5) 1.5 (1.0–2.0)* 1.3 (1.1–1.6)* 1.5 (1.1–2.1)*

(continued on next page)
www.ajpmonline.org
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In analyzing the outcome measures of this study, 13%
of boys reported any activity limitation, 5.5% reported
more than11daysofmissed school orwork, 14.7%reported
anyuseof a cane, crutches, orwalker, and4.8%reported any
use of a wheelchair for ambulation (Table 1).
Associations between patient characteristics and each

of the four physical functioning outcome limitations
were examined in four separate bivariate analyses
(Table 1). The following demographic characteristics
were signifıcantly associated with all four outcomes: age,
race/ethnicity, and primary health insurance category.
The following clinical and treatment characteristics were
also signifıcantly associated with all four outcomes: dis-
ease severity, BMI category, joint bleeding frequency,
presence of an inhibitor, and age at initiation of home
factor infusion. Most of the remaining patient character-
istics were associated with at least one of the outcomes.
Only neonatal diagnosis was not associated with any of
the outcomes.

Multivariate Analysis
The patient characteristics that were independently asso-
ciated with the outcomes in separate multivariate analy-
ses varied depending on the physical outcome under
analysis. Therefore, the results (Table 2) are presented in
the following text, separately for each outcome.

Activity level. Subjects with the following characteris-
tics were more likely to report decreased activity level:
increased age, African-American race, moderate or
severe disease, episodic treatment, Medicaid or “other”
insurance, any joint bleeding, and presence of an in-
hibitor (Table 2). Subjects with hemophilia B were less
likely to report decreased activity than those with he-
mophilia A.

Days missed from school or work. Subjects with the

Table 2. (continued)

Characteristic
Decreased

activity

Joint bleeds vs none

1–4 2.2 (1.8–2.7)*

�5 6.5 (5.1–8.3)* 1

Student or employed 1.1 (0.8–1.5)

Inhibitor 2.2 (1.7–2.7)*

Note: Values are OR (95% CI).
*p�0.05
**Borderline significance (p�0.05)
HTC, hemophilia treatment center; TRICARE, civilian health care pro
following characteristics were more likely to report

December 2011
�11 days missed from school or work due to a joint
problem: increased age, African American and Asian/
Pacifıc Islanders, fırst time HTC attendees, Medicaid in-
surance, obesity, any joint bleeding, and presence of an
inhibitor.

Use of a cane, crutches, or walker. Subjects with the
following characteristics were more likely to report any
use of a cane, crutches, or walker for ambulation: in-
creased age, older age at the start of home infusion, Med-
icaid insurance, overweight or obesity, any joint bleeding,
students or employed subjects, and the presence of an
inhibitor.

Use of a wheelchair. Subjects with the following char-
acteristics were more likely to report any use of a wheel-
chair for ambulation: increased age, attendance at the
HTC for the fırst time, Medicaid or State Program insur-
ance coverage, obesity, any joint bleeding, and presence
of an inhibitor.

Discussion
The objective of the exploratory study was to analyze
UDC data to identify variables associated with outcomes
of limited physical functioning in the U.S. population of
boys with hemophilia. The observed independent associ-
ations of increasing age, frequent joint bleeding episodes,
inhibitor antibody with increased risk of physical limita-
tion are consistent with the underlying pathophysiology
of hemophilia. Additionally, obese hemophilic children
were signifıcantly more likely to have absenteeism and to
have required assistive devices for ambulation, and these
limitations in functioning are consistent with previous
observations from the UDC that documented, using ob-
jective measurements of joint range of motion (ROM),
that obesity was associated with greater loss of ROM in

days lost
rk/school

Use of cane/
crutches/walker

Use of
wheelchair

2.3–5.6)* 4.4 (3.6–5.4)* 3.2 (2.2–4.7)*

12.0–29.0)* 7.6 (6.0–9.7)* 8.1 (5.5–12.1)*

0.2–1.4) 1.6 (1.1–2.2)* 1.7 (0.96–2.9)**

1.7–3.5)* 1.4 (1.1–1.8)* 2.7 (2.0–3.7)*

of the U.S. Department of Defense
�11
wo

3.6 (

8.6 (

0.5 (

2.4 (
the weight-bearing joints.7
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Historically, the disease phenotype of hemophilia A
and B has been thought to be similar at a given level of
factor defıciency. Very recently, it has been suggested that
severe hemophilia A may be associated with a more se-
vere phenotype than severe hemophilia B.8–10 Interest-
ingly, in the current study, the outcome of self-reported
limitations of activity, although not the other outcomes,
was independently more strongly associated with hemo-
philia A than with hemophilia B, adjusting for hemo-
philia severity. Although the issue remains controversial,
if true phenotypic differences exist in terms of speed of
progression to poor outcomes, the differences may be
more clearly appreciated by analyzing hemophilia A and
B populations that have progressed into adulthood.
The impact of race and ethnicity on the health of the

American population is widely documented. Hispanics,
African Americans, and Native Americans are particu-
larly disadvantaged in several areas, including poorer
health status outcomes, access to insurance and care, and
mortality.11–13 Disparities are reported among adoles-
cents14 and among childrenwith special healthcare needs
(CSHCN).15–18 Reports on the impact of race and ethnic-
ty in hemophilia have been limited to the higher preva-
ence of African Americans who develop inhibitors,19,20

septic arthritis,21 and joint ROM limitations.7 There are
o comprehensive reports on the impact of race and
thnicity on the pediatric U.S. hemophilia population.
In this study, race was signifıcantly associated with

ach of the poor functional outcomes in the bivariate
nalysis. In considering the causes of this association, the
valuation of intrinsic (e.g., genetic) association of race/
thnicity with disparate health outcomes can be con-
ounded by multiple comorbid and socioeconomic con-
itions.22,23 As an example, increased BMI is associated

with greater degrees of loss of joint ROM in boys with
hemophilia, as noted in the previous text.7 In the general
opulation (aged 2–19 years), Mexican-American boys
nd non-Hispanic African-American boys are eachmore
ikely than non-Hispanic white boys to have a BMI above
he 97th percentile.24 Obesity in African-American and
ispanic boys was signifıcantly more prevalent than in
on-Hispanic white and Asian preschoolers.25 In the

UDC, male white non-Hispanics have the lowest fre-
quency of obesity (17.7%), andHispanic patients have the
highest (28.3%) frequency.
Inhibitors, the main complication of coagulation fac-

tor therapy, have been previously reported to be more
prevalent in African-American and Mexican-Hispanic
boyswith hemophilia and are strongly associatedwith the
poorer outcomes examined in the current study.26,27

White non-Hispanic boys in this pediatric cohort had an

inhibitor prevalence of 11.4%, whereas the prevalence s
was 16.1% among Hispanic and 22.9% among African-
American boys.
After controlling for other potential predictor vari-

ables, a signifıcant association with African-American
race was independently associated with increased self-
reported limitations of activity and absenteeism. No
other independent associations of race/ethnicity with
outcome were observed with the exception of increased
absenteeism in the small cohort of Asian/Pacifıc Island-
ers, and no group had increased use of assistive devices
compared to non-Hispanic whites. A forward stepwise
model was examined to determine which factors were the
most signifıcant confounders for the apparent race effects
observed in the bivariate analysis. As expected, frequent
joint bleeds, inhibitors, insurance source (the only surro-
gate variable for socioeconomic status in this analysis),
and BMI most signifıcantly contributed to the apparent
race effects (data not shown).
With the exception of age, severity of factor defıciency,

number of joint bleeds and inhibitors, the most consis-
tent predictor variable associated with the outcome limi-
tations was Medicaid rather than private/commercial
source of insurance. Medicare is the principal source of
insurance for only 1.4% of the boys in this cohort. Med-
icaid, in contrast, is the primary insurance for nearly a
third of boys with hemophilia in this analysis. Each state
sets its own guidelines regarding Medicaid eligibility and
services, and large differences exist between states across
the nation.
Numerous studies examine the impact of insurance on

children’s health, with the uninsured having the poor-
est access to needed services. Health insurance can
improve the quality of life for children who have spe-
cial healthcare needs.28 Among CSHCN, minorities
re more likely than white children to be uninsured,
nd access barriers are particularly disparate for His-
anic children.12 In 2007, 8.9% of U.S. children under

age 18 years were uninsured.13 Only 2.6% of the boys in
he UDC are uninsured. Nevertheless, an examination
f the primary insurance source for boys in the UDC
eveals that 66.6% of white (non-Hispanic) boys are
overed by commercial private insurance, and 25.3%
ely primarily on Medicaid. The situation is reversed
or African-American and Hispanic boys; 60.2% of
frican Americans and 52.2% of Hispanics have Med-
caid insurance, with commercial insurance in 31.8%
nd 33.6%, respectively. Children with public coverage
ave better access to specialty care than those who are
ninsured, but poorer access compared to those who
re privately insured.29–31 Given the extraordinary
ost of medication alone for hemophilia care (prophy-
actic therapy for an adolescent with uncomplicated

evere hemophilia typically costs $200,000–$300,000
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annually),32 developing comprehensive HTC care ap-
proaches with uniform, adequate insurance coverage
may be one policy priority suggested by the fındings of
this outcome study.
There are several limitations that should be considered

when evaluating the results of this study. Because the
study used cross-sectional data, the associations thatwere
observed do not necessarily imply causality. Some of the
risk factors may have changed as a result of a poor out-
come (e.g., home infusion or prophylaxis initiation in
response to deterioration of function). The current anal-
ysis relies on the information collected at the most recent
UDC clinic visit, e.g., the number and type of bleeding
episodes experienced in the prior 6 months. It is not
possible to assess the cumulative lifetime bleeding event
rate, and using the 6-month bleeding history as a surro-
gate marker for lifetime bleeding events might introduce
bias. One also could argue that frequent bleeding epi-
sodes in some patients (especially older boys) are them-
selves a poor outcome.
Outcomes were based on self-report without means of

objective confırmation. It is possible that participants
may have either over-reported or under-reported their
activity levels or the number of days that they missed
school or work due to joint problems. However, the ac-
tivity level choices were well defıned and unlikely to be
confused. We have no reason to believe that these mea-
sures would be reported differently depending on race or
other demographic characteristics that would have led to
a bias in our results. Another limitation concerns the
multiple interpretations that can be attributed to the use
of assistive devices. Use implies a physical disability al-
though use of assistive devices can also associated with
effective rehabilitation, access to rehabilitative resources
including physical therapy, and efforts to perform activ-
ities that would otherwise be impossible. In our analyses,
participants who were students or employed were more
likely to use assistive devices. Clearly, this association
results from the rehabilitative function of these devices
rather than any deleterious effect of school or work on
joint outcomes.
In conclusion, these analyses of the nationalUDCpop-

ulation suggest a number of areas for targeted interven-
tion to improve physical outcomes that result from he-
mophilic bleeding. Although an association between
nonwhite race/ethnicity and poor outcomes of physical
function is documented, the fact that no independent
association exists after adjusting for factors such as joint
bleeding frequency and inhibitor antibodies suggests that
these populations would benefıt from early and aggres-
sive therapies to prevent and eliminate these hemophilic
complications. The data especially support vigilance and

interventions to optimize outcomes for African-American

December 2011
boys. Consistent with previous reports on the health of
weight-bearing joints in hemophilic boys, preventing
obesity is an especially important public health goal for
this population. Ultimately, given the tremendous costs
of medication and care for this condition, interventions
designed tomaximize the health impact of these therapies
and strategies to assure adequate insurance coverage for
all boys with hemophilia are needed.
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