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Background: Hemophilia is an inherited recessive hemorrhagic disorder of the X-linked

type, suffered by the male sex. Adults with hemophilia are coping with numerous

diagnostics, associated comorbidities, pain, and difficult gait by arthropathy in ankles

and feet. Physical pains contribute to depression in patients with hemophilia.

Purpose: The study aimed to assess the impact of depression in adult patient with

hemophilia and to compare it with healthy matched-paired controls. Methods: The

sample consisted of 100 participants (median age 42.50 ± 30). Patients with hemophilia

were recruited from Spanish Hemophiliac Associations (n = 50) and healthy subjects

(n = 50) from a Clinic Podiatry Practices (University of Malaga, Spain).

Results: Results and categories of the Spanish-translated version of the Beck

Depression Inventory (BDI) were gathered. A clear statistically significant difference

(p < 0.001) was presented in the variation of the BDI scores between both groups.

Patients with hemophilia presented worse results with a BDI = 7.50 ± 11.25 points

compared to healthy subjects with BDI = 2.50 ± 5 points. In the BDI categories,

statistically significant differences (p = 0.004) were found in greater BDI categories in

the Hemophilia group compared with healthy subjects. Moderate and severe depression

categories were only shown in patients with hemophilia.

Conclusions: Greater depression scores and range status were observed in patients

with hemophilia compared to non-patients with hemophilia. Patients with hemophilia are

at increased risk of depressiveness.
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INTRODUCTION

Hemophilia is an inherited recessive hemorrhagic disorder of the
X-linked type, suffered by the male sex. There are principally 2
forms of Hemophilia: Hemophilia A, the most usual type caused
by a missing clotting factor VIII (prevalence 1 case per 10,000
men), whereas Hemophilia B is produced by the absence of factor
IX (prevalence 1 patient every 30,000 men) (1, 2).

A normal and recurrent manifestation of serious Hemophilia
A and B is non-traumatic (spontaneous) intra-articular
hemorrhage (i.e., hemarthrosis). The most frequent site of
hemorrhage is the ankle, succeeded by the elbow and the knee
(3). Frequent hemarthrosis may cause progressive joint harm,
shown by synovial hypertrophy and osteochondral injury.
Progressively, the development of hemophilic arthropathy
causes severe functional limitations (4) and painful joint
deformations (5).

This chronic illness is avowed as a significant public
health problem, due to the negative impact posing for these
patients, your families and health and/or economic burden, with
consequent available resources, financial, medical practice, and
socioeconomic implications affecting the healthcare (6, 7).

On the order hand, various investigations have indicated the
existence of a relationship between psychological disorders
and different musculoskeletal variables (i.e., progress,
prognostication, repetition, and gravity of outbreak), with
depression and anxiety being regularly implicated as emotional
factors in the context (8–10).

However, at present, there are insufficient studies in Spain
that examine the seriousness of depression taking into account
its affective, behavioral, and cognitive dimensions and anxiety
in patients with hemophilia. In this context, hemophilia is
one general pathology in which older patients with hemophilia
are frequently faced with numerous diagnostics, associated
comorbidities, and pain due to arthropathy affectations (9).

Despite the importance of this chronic disease, both due to
its prevalence and its influence on the daily activities of living,
there are insufficient studies in Spain that have measured the
influence of anxiety and depression in these patients. The study
aimed to assess the impact of depression in adult patients with
hemophilia and also to compare healthy subjects with healthy
matched-paired controls.

EXPERIMENTAL SECTION

Design and Sample
We performed an observational, cross-sectional, descriptive,
and case-control research in agreement with Strengthening the
Reporting of Observational Studies in Epidemiology Statement
(STROBE) guidelines. Using a consecutive sampling method, a
total sample of 100 subjects was selected from the Hemophiliac
Associations of Málaga, Aragon, and Cantabria (Spain) and
a University Clinic (University of Málaga, Spain) between
December 2019 and February 2020. Eligible participants were
male subjects with hemophilia type A or B diagnosed by a
hematologist (case group, n = 50) and male salubrious subjects
(control group, n = 50). The participant selection and inclusion

were: (1) male gender (2) older than 18, (3) persons with
Hemophilia diagnosed by a specialist physician and not having
neurological or psychological problems (case group), and persons
without hemophilia and health problems (control group). The
exclusion rule were: (1) people with depression, (2) antecedents
of previous hematologic disease, (3) neurological problems, (4)
a history of surgery and/or orthopedic problems, (5) loss of
independence or self-sufficiency in daily routines, (6) refusal
to approve the consent form, and (7) cognitive impairment of
any etiology.

Procedure
Baseline measures included general questions associated with (1)
demographic variables (age, weight, height, job status, level of
studies, and marital status); (2) characteristics of comorbid
problems (hyperglycemia, overweight, musculoskeletal
difficulties, and circulatory disorders); (3) foot problems. In
addition, exact health questions associated with hemophilia, such
as (4) type and (5) clinical grade of hemophilia, were recorded.
Next, participants completed the BDI questionnaire (11). This
interrogation was interpreted to Spanish and evidenced to
become a tested instrument used for assessment of depression
that was constituted with 21 questionings, each question had on
a scale between 0 and 3 points, giving a total result between 0
and 63 points. The result analysis was registered about the next
classification: (1) from 0 to 9:no sign of depression, (2) from 10
to 15: mild depression, (3) from 16 to 23: borderline depression,
and (4) from 24 to 57: serious depression. This instrument could
be considered a simple and exact exam for the evaluation of
persons with indications of depression (12). BDI has an internal
consistency that demonstrates a Cronbach’s alpha coefficient of
0.889 (13).

Ethical Considerations
This study got a positive report issued by the Ethical Committee
from the University of Extremadura (Spain, registry code:
263/2019). Ethical principles for medical research on humans
to the Helsinki Declaration (World Medical Association) were
respected (14). The informed consent form was signed by all
participants before being included in the investigation.

Sample Size Calculation
The G ∗ Power software (version 3.1.9.2, Universität Düsseldorf,
Düsseldorf, Germany) was used to calculate the sample size, using
the differences between 2 groups of independent samples, based
on a preliminary investigation (n = 32) with 2 groups (mean ±

SD) and on the scores of the Beck Depression Inventory (BDI), 16
patients with hemophilia (case group, BDI= 6.50± 5.50 points)
and 16 sane paired participants (control group, BDI = 3.12 ±

2.57 points). Also, for sample size calculation were used: 2-tailed
test, the effect size of 0.78, the alpha error probability of 0.01, the
power (probability of 1-beta error) of 0.90, and 1 allocation ratio
(N2/N1). Therefore, a final sample size of 100 subjects, 50 persons
with Hemophilia and 50 healthy matched-paired persons, was
resolved with an actual power of 0.902.
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TABLE 1 | Descriptive data of the patients with hemophilia and healthy matched-paired controls.

Descriptive Data Total Group

(n = 100)

Hemophilic

(n = 50)

Healthy

(n = 50)

p-Value

Age (years) 42.50 ± 30.00 (18–80) 42.50 ± 30.75 (18–80) 42.50 ± 30.75 (18–80) 1.000
†

Weight (kg) 77.00 ± 17.50 (56–140) 76.00 ± 19.00 (56–140) 78.00 ± 15.75 (58–100) 0.994
†

Height (m) 1.76 ± 0.10 (1.55–1.90) 1.76 ± 0.10 (1.56–1.85) 1.76 ± 0.10 (1.55–1.90) 0.972
†

BMI (kg/m2 ) 25.20 ± 4.15 (19.30–40.90) 25.45 ± 4.40 (19.30–40.90) 25.20 ± 4.05 (20.20–33.20) 1.000
†

BMI, body mass index.
†
, median ± interquartile range, range (min–max), and Mann–Whitney U-test were used.

In all the analyses, p < 0.05 (with a 95% confidence interval) was considered statistically significant.

TABLE 2 | Comparisons of BDI scores and categories among patients with hemophilia and healthy matched-paired controls.

Outcome Measurements Total Group

(n = 100)

Hemophiliac

(n = 50)

Healthy

(n = 50)

p-Value

(Hemophiliac vs. Healthy)

BDICategory* No

Depression

82 (82%) 34 (68%) 48 (98%) 0.004*

Mild 14 (14%) 12 (24%) 2 (2%)

Moderate 3 (3%) 3 (6%) 0 (0%)

Severe 1 (1%) 1 (2%) 0 (0%)

BDI scores 4.00 ± 6.00 (0.00–32.00) 7.50 ± 11.25 (0.00–32.00) 2.50 ± 5.00 (0.00–16.00) <0.001
†

*BDI, Beck depression inventory. Frequency, percentage (%) and Chi-squared test (χ2 ) were utilized. BDI domains were divided as: (1) 0 to 9 points without depression, (2) 10 to 15

points: mild depression, (3) 16 to 23 points: moderate depression, (4) 24 to 57 points: severe depression.
†
BDI scores, Median± interquartile range, range (min–max) and Mann–Whitney

U test were used. In all the analyses, p < 0.01 (with a 99% confidence interval) was considered statistically significant (bold).

Statistical Analysis
Statistical analyses were performed using the SPSS 24.0
(IBM Corp., Armonk, NY, USA). For all analyses, Statistical
significance was established at P < 0.05 and a 95% confidence
interval (CI).

Regarding the quantitative variable, the normality was
evaluated by the Kolmogorov-Smirnov test. All data were
distributed as non-parametric data (Kolmogorov–Smirnov test
showed a p-value minor than 0.05) and median and interquartile
range (IR), as well as maximum and minimum (range) values,
were utilized to describe the total sample.Mann–WhitneyU-tests
were used to obtain if the differences between both groups were
statistically significant.

Concerning categorical variables, frequencies and percentages
were applied. The Chi-square test was used to assess differences
between both groups (BDI category).

RESULTS

Descriptive Data
A sample of 100 male subjects finished the research and was
classified into two groups, patients with hemophilia and persons
without hemophilia (case group, n = 50), and salubrious
matched-paired participants (control group, n = 50) presented
an age division from 18 to 80 years old. Furthermore, the
participants with hemophilia revealed two types of this chronic
illness, type A (90%) showed clinical grades of mild (18%),
moderate (14%), and serious (68%), while type B is at 10%.
Also, the patients with hemophilia stated they had suffered foot
pain (86%) and ankle arthropathy (76%). Statistically significant

differences were not shown (p > 0.01) between the two groups
for descriptive data (Table 1).

Outcome Measurements
A clear statistically significant difference (p < 0.005) was
presented for the division of the BDI punctuations between both
groups (Table 2). Regarding results, subjects who suffered from
hemophilia presented worse results of the BDI = 7.50 ± 11.25
points (higher BDI scores) compared to healthy subjects with
BDI = 2.50 ± 5 points (lower BDI results). Regarding the BDI
categories, there were statistically significant differences (p =

0.004) in greater BDI categories in a hemophilic group compared
with healthy subjects. It is worthy to note that moderate and
severe depression categories were only shown in patients with
hemophilia (Table 2).

DISCUSSION

The current investigation was performed to contrast the impact
of depression in adult patients with hemophilia also to compare
with healthy subjects with healthy matched-paired controls.

To the researchers’ knowledge, there are insufficient studies in
Spain that have measured the influence of anxiety and depression
in these patients related with the foot health.

Foot and ankle health is vital to patients with hemophilia,
largely due to the major prevalence of musculoskeletal pain in
different anatomical areas. Foot and ankle problems have been
identified as a public health threat as stated byWilkins et al., who
selected a sample by for high compliance with prophylaxis and
analyses of 2.238 participants with hemophilia, reporting severe
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type A (1889) and type B (349), where one-third of children
and two-thirds of adults were shown to have musculoskeletal
bleeding, in this anatomical region (15).

To the researchers’ knowledge, this study may be considered
one of the few investigations in patients with hemophilia
using the BDI questionnaire (16) to measure levels of
depression. Previous a research had been undertaken to
assess the effect on foot wellness of the allergic asthma
associated to quality of life and depression using this
questionnaire (10). Previously, a research had studied the
perception of quality of life linked with general health and
depression in pediatric populations of patients with hemophilia
(17), and Kim and collaborators studied quality of life and
depression in Korean adults with hemophilia using the BDI
questionnaire (18).

The results of our study confirm that people with hemophilia
presented a “mild depression status” (24%), contrasted to healthy
group without hemophilia (2%). Consequently, this research
establishes that in patients with hemophilia, exist a relation
with BDI depression results. Instead, some studies associate
pain in different musculoskeletal conditions with worse physical
and psychological factors (9, 19–21). In future studies, factors
should also be analyzed regarding the risk that can trigger a
depression, one of them may be chronic pain. Chronic pain
resulting from joint damage is common in hemophilia. Pain in
chronic health states is frequently related to depression (22).
In the research of Siboni et al. (23), two-thirds of patients
with hemophilia suffered moderate pain/discomfort contrasted
to a quarter of people without hemophilia. Physical problems
in limbs and difficulties in walking can contribute to the
depression. There is evidence that depression is frequent in the
elderly population (24–26). In our findings, median age of the
subjects were 42.50 years and older patients with hemophilia
were 80 years.

Furthermore, it should be taken into account in patients
with hemophilia that probability of depression is increased
by the factor of suffering from chronic disease and chronic
joint pain (27, 28). Thus, certainly, suffering persons from
general and hereditary diseases have reaction from an emotional
viewpoint (2).

In addition to this, we found that hemophiliac majority
subjects could suffer from overweight, being the median BMI
was 25.45 in patients with hemophilia group. According to
Wilding et al., the incidence of overweight and obesity in
persons with hemophilia in Europe and USA is presently
comparable to the universal people at 31%, and there
has been an important increment in pediatric hemophilic
population (29). In entire population, obesity is linked with
a raised possibility of high arterial tension, type two diabetes,
collapse, coronary heart disease, bone disease, and clinical
depression. In patients with hemophilia, obesity has also been
connected with limited range of movement in articulations and
incremented persistent pain (29, 30). The increased incidence
of overweight and obesity in patients with hemophilia notably
increments the probability of extending extra comorbidities with
aging (28).

Contrasting our results with implications of other studies
was not possible due to the contrast in methodological and
criteria variations.

Further, this investigation had some limitations. First, a
future study with bigger sample sizes, as well as longitudinal
evaluation of results, would facilitate in determining definitive
conclusions. Second, though appropriate validity and reliability
have been created for the BDI questionnaire, their reliability has
not yet been recognized expressly for patients with hemophilia
and should be considered for future studies. Other limitation
of the present study is heterogeneous characteristic s of the
sample (subjects who lives in different locations of Spain).
Ultimately, it would become of advantage to study patients with
hemophilia and with depression in terms of factually calculated
results, for example, a clinical and radiological evaluations of
articulation state.

CONCLUSIONS

Greater depression scores and ranges status was observed
in patients with hemophilia compared to patients without
hemophilia. Patients with hemophilia are at increased risk
of depressiveness. Thus, individuals from this group should
be monitored for potential depressive symptoms. Because
hemophilia is a rare disease that requires a multidisciplinary
approach, to promote physical and psychological wellness,
patients should be attended in comprehensive care of
hemophilia treatment center, including psychological evaluation
and care.
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