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ABSTRACT

Background: Hemophilia is an X-linked inherited bleeding disorder that not only affects the joints, and muscle but can
also affects other organs. It has been determined that aerobic capacity protects individuals with hemophilia (PWH) from
joint impairment. The impact of aerobic capacity on PWH, however, is little understood. Evaluation of aerobic capacity
in individuals with hemophilia is a critical aspect of comprehensive care. The integration of these assessments helps
tailor the management strategies accordingly.

Methods: 30 participants (males) with the age group of 18-30 years were selected via a convenient sampling method.
30 participants were divided into 2 groups, the hemophilic group (15) and the control group (15). The aerobic capacity
was measured with a 6-minute walk test and Queen College step test.

Results: Results from the study showed a mean value of 6-minute walk test and Queen College step test in the control
group was 450.8 m 42.5 ml/kg/minute and in the hemophilic group was 324 m 25.7 ml/kg/minute respectively. The data
also revealed that the aerobic capacity of the control group and hemophilic groups differed statistically significantly.
Conclusions: Hemophilia affects aerobic capacity in a significant way. These findings highlight the need for attention
in physical activity prescription and promotion for patients with hemophilia and need to engage in aerobic or resistive
exercise for their health benefits.
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INTRODUCTION

Hemophilia is a blood-clotting disorder that causes
bleeding in the muscles and joints and is caused by an
insufficiency of factor VIII or factor IX.? It is a recessive
illness connected to chromosomal X. As a result, 50% of
grandparents’ grandchildren contract the disease from
their daughters (who are known carriers but do not have
the condition). Still, occasionally, spontaneous mutations
occur.? There are three categories of hemophilia based on
the amount of clotting component: mild hemophilia (>5-
40% FVII/FIX), which causes bleeding during major
injuries or operative procedures; moderate hemophilia (1-

4% FVIII/FIX), which causes bleeding during minor
trauma or injury; and severe hemophilia (<1% FVIII/IX),
which causes spontaneous bleeding.® Recurrent bleeding
into joints, muscles, and soft tissues is the main symptom
of severe hemophilia. Patients usually experience their
first joint bleed early in life. Both recurrent and
spontaneous bleeding can lead to arthropathy, chronic
discomfort, and muscular atrophy, which can ultimately
result in incapacity.* 80% of the time, haemorrhages
impact the musculoskeletal system, 2% the neurological
system, and 20% other systems.® Frequent musculoskeletal
bleeding can result in discomfort, decreased range of
motion, activity limitations, hemophilic arthropathy, and a
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lowered quality of life.® Hemophilic arthropathy
progresses and the joint deteriorates, resulting in
abnormalities and reduced mobility.” Hemophilia B,
however, is probably associated with less severe disability
and fewer bleeding episodes.® Hemophilia’s clinical
symptoms include a variety of bleeding phenotypes.® PWH
were previously discouraged from playing sports and
engaging in other physical activities because of the
perceived risk of bleeding, but a recent review has
demonstrated the advantages of exercise for people with
congenital bleeding disorders.!® Before providing the
exercise prescription to the patients it is important to check
the aerobic capacity in hemophilics. There is literature on
aerobic capacity in hemophilic patients and no literature
on mild hemophilic patients. So, to fill this gap of study
we aimed to evaluate the aerobic capacity of hemophilic
and normal population.

Obijective

Assessing the adults in the mild hemophilia group’s ability
to exercise and comparing the variations between the
hemophilia group and the control group were the main
objectives of the research.

METHODS

This case study was conducted (April 2023 to March 2024)
on 30 male hemophilic patients at the PGIMS Rohtak
Hemophilia Daycare Centre. Ethical clearance was taken
from the ethical committee of Pandit B. D. Sharma,
University of Health Sciences, Rohtak vide letter number
BREC/23/017. Using a convenient sample technique 15
male hemophilic persons and 15 normal individuals in the
control group, both between the ages of 18 and 30, were
chosen from a group of 30 male subjects. Patients with
hemophilia A and B were both included in this study. The
research included mild hemophilic patients. Participants
(hemophilic group) who have hemophilia A or B, recurrent
bleeding episodes, mild or moderate hemophilia, or any
other disease were not allowed for the study. In the control
group the person who had neurological disorders,
fractures, or psychiatric conditions that interfered with the
examination was omitted from the research. To measure
the aerobic capacity 2 outcomes measures 6-minute walk
test (6MWT) and Queen College step test were used.

Procedure
6-MWT

All participants received a practice session before the
6MWT evaluation in line with published research showing
a learning effect that fades after one training session. The
6MWT was carried out on a level, non-carpeted walking
surface indoors in a thermoneutral setting. A pylon and
colored tape were used to mark the ends of the 20-meter
walking course on the floor. Throughout the test,
participants were told to “cover as much distance as

possible”. Verbal encouragement has been demonstrated
to impact 6MWT outcomes.*
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Figure 1: 6-minute walk test.'?
Queen College step test

An instrument of 16.25 inches in height was used to
conduct the step test. A metronome was used to set the
pace of the stepping, which was 24 steps up per minute for
men and 22 steps up per minute for women for three
minutes. The carotid pulse rate was recorded from the fifth
to the twentieth seconds of the recovery time following the
exercise. The following equation predicted VO, max after
the 15-second pulse rate was converted to beats per
minute.

For men: (0.42 x pulse rate beats/minute) - VO, max

Figure 2: Queen College step test.
Statistical analysis

The SPSS statistical package (version 27.0) was used to
analyze the data. The average and standard deviation were
determined using descriptive statistics. To determine if
there was a difference between the hemophilic and control
groups, a student-independent t-test was utilised. A p value
of 0.05 or less was regarded as a significant difference for
all statistical tests.
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RESULTS

There were 15 male participants in the control group with
a mean age 25.48+5.48 years and 15 male participants in
the hemophilic group with a mean age 26.64+6.84 years as
Table 1. Table 2 shows mean+SD value of the 6-minute
walk test, while the Table 3 shows the VO, max in both
control and hemophilic group. There was a statistically
significant difference in distance measured by the 6-
minute walk test and VO, max between the control group
and the hemophilic group (p<0.05). Figures 3 and 4
represent a bar graph showing a comparison of walking
distance measured by the 6-minute walk test and VO, max
by using the Queen College step test respectively between
the control group and hemophilic group participants.

Table 1: Demographic data.

Experimental Control

Variable

 MeanSD
25.48+5.48

MeanzSD
26.64+6.84

| Age (years)

Table 2: Aerobic capacity by 6-minute walk test.

Control

Hemophilic

T P
value value

-8.67  0.000*

Mean+SD ' MeanzSD
450.8485  324+67

| 6BMWT
| (m)

Table 3: Aerobic capacity by Queen College step test.

Hemophilic
VOz2 max group
Mean=SD
Queen
College 42.5+9.02 25.7+4.7 -6.78 0.001*
step test
6 MWT

500 450.8
450
400
350 324
300
250
200
150
100

50

0

Mean Mean
Control group Hemophilic group

Figure 3: Bar graph showing a comparison of 6-
minute walk test’s mean value between the conrol
group and hemophilic group.

25.7

Mean Mean

Control group Hemophilic group

Figure 4: Bar graph showing comparison of Queen
College step test’s mean value between conrol group
and hemophilic group.

DISCUSSION

There are limited studies on the rate of aerobic capacity,
particularly in people with mild hemophilia. This study
was carried out to ascertain the exercise ability of the mild
hemophilic population. There has been little previous
study on functional abilities, joint health, aerobic capacity,
quality of life, walking ability, physical activity, and
changes in adaptive, emotional, and behavioural
functioning in children and adolescents with
hemophilia.>!41? In this study, two groups were used: the
hemophilic group and the control group. The aerobic
capacity was measured using the Queen College step test
and the 6-minute walk test.

The present study confirmed that there were significant
variations in exercise ability. This discrepancy may result
from joint issues that hemophiliac patients have, which
might alter their VO, max capacity and interfere with their
ability to travel long distances safely. Joint arthropathy,
particularly in the knee joint, can also result in joint
limitation and deformities such as fixed flexion deformity,
which impair patients’ freedom and create a variety of
symptoms.

The study’s findings indicate that hemophiliac patients’
ability to exercise is not as high as that of the general adult
population. The hemophilic group’s average distance and
VO, max were lower than those of the normal group, and
they reached a statistically significant level. These results
are consistent with a previous study by Monticinos et al,
which found that moderate hemopbhiliac patients are less
able to exercise than their healthy counterparts.®’

Both males and females should be included as in our
hemophilia day care centre females are also enrolled and
the wide age group was also the one of limitation.

CONCLUSION

Hemophilia affects aerobic capacity in a significant way.
These findings highlight the need for attention in physical
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activity prescription and promotion for patients with
Hemophilia and the need to engage in aerobic or resistive
exercise for their health benefits.

Recommendations

Future research should use a greater sample size for better
efficacy of results and use more variables to measure
aerobic capacity.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee of Pandit B. D. Sharma,
University of Health Sciences, Rohtak vide letter no.
BREC/23/017

REFERENCES

1. Cuesta-Barriuso R, Gomez-Conesa A, LoOpez-Pina
JA. Physiotherapy treatment in patients with
hemophilia and chronic ankle arthropathy: a
systematic review. Rehab Res Pract.
2013;2013(1):305249.

2. Rodriguez-Merchan EC. Musculoskeletal
complications of hemophilia. HSS J. 2010;6(1):37-42.

3. Montgomery RR, Scott JP. Hemostasis: diseases of
the fluid phase. Hematol Infancy Childhood.
1993;1993:1605-50.

4. Lobet S, Meité ND, Koninckx MI, Van Overstraeten
A, Kamagate AM, Hermans C, et al. Implementation
and assessment of a self-and community-based
rehabilitation ~ programme in  patients  with
haemophilia from Coéte d’Ivoire. Hemophilia.
2019;25(5):859-66.

5. Jhandai M, Choudhry D, Atri SK, Bhardwaj P, Yadav
K. Walking ability in adults with severe hemophilia: a
cross-sectional study. Clin Hematol Int. 2024;6(1).

6. Baumann K, Hernandez G, Witkop M, Peltier S, Dunn
S, Cutter S, et al. Impact of mild to severe hemophilia
on engagement in recreational activities by US men,
women, and children with hemophilia B: The
Bridging Hemophilia B Experiences, Results and
Opportunities into Solutions (B-HERO-S) study. Eur
J Hematol. 2017;98:25-34.

7. Negrier C, Seuser A, Forsyth A, Lobet S, Llinas A,
Rosas M, et al. The benefits of exercise for patients
with haemophilia and recommendations for safe and
effective physical activity. Hemophilia.
2013;19(4):487-98.

8. Heijnen L, Mauser-Bunschoten EP, Roosendaal G.
Participation in sports by Dutch persons with
hemophilia. Hemophilia. 2000;6:537-46.

9. Goto M, Haga N, Takedani H. Physical activity and
its related factors in Japanese people with hemophilia.
Hemophilia. 2019;1:267-73.

10. Aykar S, Can F, Sahin F. Relationship between fear of
movement and physical activity levels in adult
hemophilic  individuals.  Ann  Med  Res.
2020;27(1):0219-23.

11. Burr JF, Bredin SS, Faktor MD, Warburton DE. The
6-minute walk test as a predictor of objectively
measured aerobic fitness in healthy working-aged
adults. Phys Sportsmed. 2011;39(2):133-9.

12. Zhuang J, Huang L, Wu Y, Zhang Y. The
effectiveness of a combined exercise intervention on
physical fitness factors related to falls in community-
dwelling older adults. Clin Interv  Aging.
2014;9:131-40.

13. Nabi T, Rafig N, Qayoom O. Assessment of
cardiovascular fitness (VO: max) among medical
students by Queens College step test. Int J Biomed
Adv Res. 2015;6(5):418-21.

14. Tlacuilo-Parra A, Villela-Rodriguez J, Garibaldi-
Covarrubias R, Soto-Padilla J, Orozco-Alcala J.
Functional independence score in hemophilia: a cross-
sectional study assessment of Mexican children.
Pediatr Blood Cancer. 2010;54(3):394-7.

15. Gooding R, Thachil J, Alamelu J, Motwani J,
Chowdary P. Asymptomatic joint bleeding and joint
health in hemophilia: a review of variables, methods,
and biomarkers. J Blood Med. 2021:209-20.

16. Engelbert RH, Plantinga M, Van der Net J, Van
Genderen FR, Van den Berg MH, Helders PJ, et al.
Aerobic capacity in children with hemophilia. J
Pediatr. 2008;152(6):833-8.

17. von Mackensen S, Gringeri A. Quality of life in
hemophilia. In: Textbook of hemophilia. 3rd edn.
Wiley-Blackwell; 2014;478-488.

18. Choudhry D, Malika, Atri SK, Kumar P, Dhankher P.
Association between physical activity and fear of
movement in patients with hemophilic arthropathy.
Indian J Hematol Blood Transfus. 2024:1-4.

19. Nichols S, Mahoney EM, Sirois PA, Bordeaux JD,
Stehbens JA, Loveland KA, et al. HIV-associated
changes in adaptive, emotional, and behavioral
functioning in children and adolescents with
hemophilia: results from the Hemophilia Growth and
Development ~ Study. J  Pediatr  Psychol.
2000;25(8):545-56.

Cite this article as: Choudhry D, Jhandai M, Atri SK,
Chawla R, Nikita. Aerobic capacity in adults with
mild hemophilia compared to healthy adults: a cross-
sectional study. Int J Res Med Sci 2025;13:722-5.

International Journal of Research in Medical Sciences | February 2025 | Vol 13 | Issue 2 Page 725




