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Abstract

Background: Hemophilia adversely affects several health domains and impairs the daily
life of both patients and caregivers. Objectives: To assess the impact of hemophilia A
without inhibitors on humanistic outcomes in adult and young patients and their caregivers
in a real-life setting. Methods: This was a 12-month multicenter prospective observational
study conducted in 18 Spanish hospitals. Patients who were diagnosed with hemophilia A
(PWHs), without inhibitors, and who were 12 years of age or older, and their caregivers were
included in the study. Results: A total of 85 PWHs (mean age: 33 years) and 12 caregivers
participated in the study; 51 PWHs completed it, representing a 40% lost-to-follow-up rate.
Twenty-five percent of PWHSs showed maladjustment at study completion, with ‘leisure
time” and ‘work/studies’ being the most affected domains. Quality of life was particularly
impaired in the sport, physical health and future areas. ‘Lying/sitting/kneeling/standing’
and ‘leisure activities and sports” were the most impaired functions. Productivity was
mainly affected by presenteeism in adult PWHs; 40 painful joint bleeding episodes were
reported. Active strategies were mostly used for coping with chronic pain, and anxiety
and/or depression were present in more than 10% of PWHs. Anxiety and depression
were more frequently reported by caregivers. Conclusions: The study results suggest
sustained impairments in adaptation to their disease, quality of life, and functionality in
PWHs without inhibitors, especially related to leisure and sports activities, and a nontrivial
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proportion of them presented clinical levels of depression and anxiety. Overall impairment
was more marked in adults than in children. In addition, due to the limited number of
caregivers, their results must be considered exploratory.

Keywords: hemophilia A; productivity; psychological adjustment; quality of life

1. Introduction

Hemophilia A (HA) and B (HB) are rare X-linked bleeding disorders due to coag-
ulation factor VIII (FVIII) (in HA) or Factor IX (in HB) gene mutations, with HA being
more common (1 in 5000 males) than HB (1 in 30,000 males). Severity is associated with
factor levels: severe (<1%), moderate (1-5%), and mild (>5-<40%). Severe forms (53%)
cause spontaneous bleeding into joints or muscles, in the absence of identifiable trauma; in
moderate forms (19%) there is occasional spontaneous bleeding, while prolonged bleed-
ing occurs primarily after minor trauma or surgery; and, finally, mild forms (28%) are
clinically characterized by severe bleeding with major trauma or surgery, although sponta-
neous bleedings are very rare [1,2]. Recurrent joint bleeding (hemarthrosis), the hallmark
symptom of severe hemophilia, has been shown over time to lead to the development of
chronic inflammatory, degenerative, and irreversible joint damage known as hemophilic
arthropathy, without appropriate prophylactic treatment [3,4], and even sometimes despite
administering the right prophylactic therapy [4,5], within a treatment landscape that has
evolved significantly in recent years. Replacement therapy with the traditional standard-
half-life VIII has been improved with the recently developed extended-half-life FVIIL In
addition, the emergence of novel therapies, such as bispecific monoclonal antibodies that
mimic FVIII (hemicizumab), which bypass the need for FVIII itself, and rebalancing agents
(like Fitusiran) that reduce antithrombin levels through RNA interference, has contributed
to decreasing the burden of treatment by lowering bleeding rates and avoiding the need
for frequent intravenous infusions, as well as significantly improving patient quality of
life [6,7]. Importantly, this complication results in chronic, incapacitating joint pain, com-
promised health-related quality of life (HRQoL), functional impairment, interference with
daily activities, psychosocial disability, and increased onset of anxiety and depression in
patients with hemophilia (PWHSs) [8-18]. Furthermore, the disease has a negative impact
on work life and employment in adult PWHSs [12,18,19]. Likewise, hemophilia imposes a
significant psychosocial and economic burden on caregivers of PWHs [11,15-17,19].

A critical aspect that has been less studied regarding PWHs is how they cope with
and adapt to various long-lasting hemophilia-related physical, psychological, and social
problems [20-22].

The HEMOLIFE study was a prospective study that evaluated the impact of
hemophilia A without inhibitors on humanistic outcomes in adult and young patients and
their caregivers in a real-life setting in Spain. Among the study outcomes, the following
were included: psychological adjustment, behavior, HRQoL, functionality, productivity,
strategies for coping with pain, and anxiety and depression. A cross-sectional analysis of
the baseline data in this study has been published elsewhere [23].

2. Methods
2.1. Design

This multicenter, prospective, observational study was conducted in 18 hospitals
in Spain by hematologists. The study was approved by the ethics committee of each
investigational site, and written informed consent was obtained from each participant.
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2.2. Study Population

To be included in the study, patients had to be diagnosed with moderate to se-
vere hemophilia A without inhibitors, be 12 years of age or older (comprising children,
12-17 years, and adults, >18 years), be able to comply with the study activities, and have
signed an informed consent form. Subjects with other coagulopathies or hemostatic disor-
ders were excluded from the study.

Caregivers, who are defined as people who share the disease burden with the pa-
tient, were included in the study if they were 18 years of age or older; cared for patients
included in the study, who were at least 12 years old with moderate to severe hemophilia A
without inhibitors; provided written informed consent; and were able to comply with the
study activities.

2.3. Study Assessments

The primary objective of this study was to describe the social and occupational impact
of hemophilia A in patients without inhibitors at baseline and at 12 months. The secondary
study objectives included sociodemographic and clinical descriptions of PWHs, HRQoL
assessment, evaluation of loss of work or school days, work productivity, functional
assessment, evaluation of pain and strategies to cope with pain, and evaluation of anxiety
and depression status.

In addition to the medical records used in our study, we developed a patient-centered
healthcare mobile application (app) that allows patients to collect all the necessary study
variables throughout the entire duration of the study and enables patients to become the
primary data source.

The following information was recorded at baseline via an electronic case report form
from medical records: sociodemographic data (including age, sex, and occupational status),
medical history, comorbidities, concomitant medications, and clinical variables related
to hemophilia.

The humanistic outcomes were assessed during the entire study period using the fol-
lowing validated questionnaires and scales: the Maladjustment Scale [24]; the Hemophilia-
Specific Quality of Life Questionnaire for Adults (HaemoQol) [25]; the HaemoQol Short
Form for children, with the age upper limit of 16 years [26]; the EQ-5D-5L [27] for HRQoL
assessment; the hemophilia-specific version of the Work Productivity and Impairment
Questionnaire (WPAI) plus the Classroom Impairment Questionnaire (WPAI+CIQ:HS) [28];
the Hemophilia Activity List (HAL) [29]; the Pediatric Haemophilia Activities List
(pedHAL) [30]; the Visual Analog Scale (VAS) for evaluating pain; the Coping Pain
Questionnaire-Reduced (CAD-R) [31]; and the Hospital Anxiety and Depression Scale
(HADS) [32,33]. The Maladjustment Scale and CAD-R questionnaire were developed and
validated in Spain and are described in Table S1. All the collected data were recorded using
the app.

The Maladjustment Scale was selected because it assesses the level of negative interfer-
ence with the main life areas caused by the disease. Although it has not been validated in
the hemophilia population, this scale was chosen for our study because it had shown a high
internal consistency and good discriminant and concurrent validity for the Spanish general
population, as well as sensitivity to change [24]. The Maladjustment Scale consists of a brief
6-item scale that evaluates the degree of maladjustment in five areas of daily life (work,
social life, free time, couple relationship, family life), by means of a 6-point Likert scale
(from 0 = none to 5 = very much). Higher scores indicate a higher degree of maladjustment
in those daily life areas. Total score ranges from 0 to 30. The cutoff points proposed by
the authors for maladjustment are a total score > 12 and individual item scores > 2 for
each of the six items. A detailed explanation of the CAD-R questionnaire is provided in
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the Supplementary Information (Table S1). All other questionnaires and scales used in the
present study evaluating HRQoL, functional impairment, and pain perception (such as the
HaemoQol, HaemoQol Short Form, EQ-5D-5L, WPAI+CIQ: HS, HAL, and pedHAL, and
VAS for pain) are validated and widely known assessment tools, most of which are widely
used in hemophilia studies [20,32,34-36].

2.4. Statistical Analysis

Due to the lack of previous information on this scale in PWHs, the study sample size
was calculated based on the results obtained from the Maladjustment Scale from a study
that evaluated its psychometric properties in patients with psychological disorders and
the general population [24]. According to these authors, 100 patients with hemophilia A
would allow us to estimate a mean (£standard deviation) value of 3.56 £1.08 with a 95%
confidence interval and a margin of error of 0.21. The study participants were recruited
through convenience sampling.

The statistical analyses were mainly descriptive. Quantitative variables are presented
as the means and standard deviations or, if applicable, as medians and interquartile ranges.
Categorical variables are described using absolute and relative frequencies.

Baseline and 12-month scores (individual items and total scores) from the Maladjust-
ment Scale were compared with Wilcoxon signed-rank test for paired data. The significance
level was set at 0.05. In addition, the Cronbach’s alpha for the Maladjustment Scale was
calculated to test its reliability since the scale has not been previously validated in the
PWH population.

All the analyses were performed with IBM SPSS Statistics V26.

3. Results
3.1. Study Participants

From June 2020 to April 2022, 85 PWHSs from 18 participating sites were enrolled in
this study, with the study population being below the estimated sample size of 100 PWHs.
The study subjects had a mean (SD) age of 33 (14) years, with 80% of them being at least
18 years of age. Thirty-two (38%) PWHs were married or living with a partner, and 37
(44%) were employed. A high percentage of the study patients (83%) were diagnosed with
severe hemophilia A, with a mean (SD) time since diagnosis of 342 (168) months, and 41
(48%) presented with comorbidities, although only 14 (16.5%) presented with hemophilic
arthropathy. Seventy-seven PWHs (90%) received prophylactic treatment for hemophilia
prior to their inclusion in the study. All the sociodemographic and clinical characteristics
are displayed in Table 1. At the end of the study period (12 months), 51 PWHs continued
in the study, which represents a 40% loss-to-follow-up. A post hoc analysis has shown that
there were baseline statistical differences between completers (n = 51) and non-completers
(n = 34), respectively, in two variables: age, years (mean =+ standard deviation) of 35.7
(13.3) versus 29.1 (13.8), p < 0.05; and presence of comorbidities (11, %) of 31 (60.8) versus 10
(29.4), p < 0.001. A detailed comparison of all the baseline characteristics in completers and
non-completers is shown in the Supplementary Table S2.

Additionally, 6 (7%) PWHs received social assistance, and 12 (14%) received support
from a caregiver. Among the 12 caregivers, 10 (80%) were female, and six (50%) were
either mothers or fathers. Eight (67%) were employed (including three caregivers who were
self-employed).
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Table 1. Demographic and clinical characteristics.

Characteristic N
Age (years) 85
Mean + SD 33.1(13.8)
12 to <18 years, 1 (%) 17 (20.0)
18 to <35 years, n (%) 31 (36.5)
>35 years, n (%) 37 (43.5)
Race, n (%) 85
Caucasian 75 (88.2)
Other 10 (11.8)
Marital status, n (%) 84
Married /with a partner 32 (38.1)
Single 48 (57.1)
Divorced 4 (4.8)
Employment status, n (%) 84
Employed (or self-employed) 37 (44.0)
Not employed 47 (56.0)
Education level (college or above ?), 1 (%) 84 29 (34.5)
Body mass index (kg/m?), mean (SD) 80 25.6 (6.3)
Hemophilia severity, n (%) 85
Moderate 14 (16.5)
Severe 71 (83.5)
Time since diagnosis of hemophilia (months), 53 342.7 (168.6)
mean (SD)
Age at diagnosis of hemophilia (years),
mean (SD) 53 3.5(8.5)
Treatment (prophylaxis) for hemophilia, n (%) 85 77 (90.6)
Comorbidities ®, n (%) 85
Any 41 (48.2)
Hemophilic arthropathy 14 (16.5)
Hepatitis C 10 (11.8)
HIV 8(9.4)
Hypertension 8(9.4)
Obesity 4(4.7)
Hypercholesterolemia 4(4.7)
Diabetes 4(4.7)
Social assistance for hemophilia n (%) 84 6(7.1)
Caregiver € (yes), n (%) 85 12 (14.1)

2 Including a university degree, master’s degree or doctorate; ® most frequent (>4.5%) comorbidities; ¢ three
caregivers were reported by patients, but they did not sign the informed consent form; hence, they did not
participate in the study.

3.2. Maladjustment Evaluation

The mean (SD) total score values of the Maladjustment Scale were 7.5 (7.0) and 7.7
(8.0) at baseline and at 12 months, respectively (p = 0.232). Among the 83 evaluated
subjects at baseline, 17 (20.5%) exhibited maladjustment, whereas at study completion, 13
of the 51 subjects (25.5%) showed maladjustment (Figure 1). However, these differences
were not statistically significant (p = 0.72). The individual areas of life most affected
by maladjustment, either at baseline or at 12 months, were ‘leisure time’ (59% and 53%,
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not shown).
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Figure 1. Maladjustment Scale.

The cutoff points for maladjustment are a total score > 12 and individual item
scores > 2 for each of the six items.

The Cronbach'’s alpha for the Maladjustment Scale in the present study was 0.938,
confirming the high reliability of the tool.

3.3. Quality-of-Life Assessment

The HaemoQoL questionnaire in adult PWHs yielded the greatest impairment in the
‘sport’, ‘physical health” and ‘future’ domains, with baseline mean (SD) transformed scores
of 49.6 (28.2), 39.8 (25.8), and 37.3 (28.8), respectively, and mean (SD) transformed scores at
study completion of 58.4 (26.9), 42.8 (28.4), and 40.5 (26.2), respectively (Table 2).

In the pediatric population, as assessed with the Haemo-QoL-SF for children and
adolescents, the most affected domains in the youngest group (12 years old) at baseline
were a perception of annoyance of the injections, with a mean (SD) transformed score of
50 (7.1), and friends and social support, with the same mean (SD) value of 34.4 (4.4). No
results were available in this group at the 12-month evaluation (Table 2). For the adolescent
group (13 to 16 years old), the greatest impairment was reported in the dimensions of
health, social support and the future, with baseline mean (SD) normalized scores of 31.8
(28.6), 31.8 (28.6), and 28.1 (15.4), respectively, and 12-month mean (SD) scores of 33.0 (29.5),
33.0 (29.5), and 37.5 (33.8), respectively (Table 2).
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Table 2. Quality of life in persons with hemophilia A according to the HaemoQoL results.

Baseline Month 12
Dimension Score Adults Children 12y  Children13-16 y ? Adults  Children 13-16y
(Transformed ?), N =66 N=2 N =12 N =44 N=7
Mean (SD) ¢
P (}K]Ségfllo }r‘lzaj;h - 50.0 (7.1) 22.5(23.8) - 14.3 (19.7)
Physical health 39.8 (25.8) 30.4 (7.6) 19.6 (18.5) 42.8 (28.4) 10.7 (13.0)
Feeling 20.3 (24.8) 214 (5.1) 20.1 (24.1) 25.0 (26.2) 6.7 (14.0)
View 29.9 (22.8) 31.9 (21.6) 24.4 (19.1) 33.8 (25.4) 12.1 (10.7)
Family - 10.0 (14.1) 25.5 (18.1) - 12.5 (13.4)
Friends - 34.4 (4.4) 31.8 (28.6) - 33.0 (29.5)
Social support - 344 (44) 31.8 (28.6) - 33.0 (29.5)
Social compare - 14.6 (2.9) 18.4 (24.3) - 7.6 (10.7)
Sports 49.6 (28.2) 12.5 (13.3) 22.0 (18.0) 58.4 (26.9) 15.3 (16.8)
Work 20.1 (26.2) - - 25.0 (27.2) -
Eaerﬁ‘;gﬁiﬁt 24.5 (25.5) 35.7 (5.1) 26.8 (20.2) 25.2 (26.1) 29.2 (36.7)
Treatment 33.3 (21.5) 16.1 (12.6) 19.8 (15.8) 34.7 (24.3) 20.8 (16.3)
Future 37.3 (28.8) - 28.1 (15.4) 405 (26.2) 37.5 (33.8)
Family planning 12.1 (15.7) - - 14.2 (20.7) -
Partnership 11.6 (20.1) - 8.3 (15.4) 12.3 (24.1) 2.1 (5.1)
Total score 29.9 (17.0) 28.6 (1.5) 223 (12.7) 33.3 (17.6) 14.2 (12.4)

216 years old is the highest age category for children/adolescents. ® Transformed scores range from 0 to 100,
with high scores (near 100) indicating low quality of life. © Reported as the proportion of patients who answered
excellent/very good/good. ¢ Perception of annoyance of the injections. “-”, Not available. SD, standard deviation;
y, years.

3.4. Assessment of Functional Ability

Among the adult PWHs, the most impaired functions at baseline and at study comple-
tion were ‘function of legs,” ‘lying/sitting/kneeling /standing,” and ‘leisure activities and
sports,” with baseline mean (SD) normalized scores of 63.8 (26.9), 64.9 (25.4), and 71.0 (25.9),
respectively, and 12-month mean (SD) values of 61.7 (27.2), 59.64 (26.5), and 67.4 (24.8),
respectively. The least affected function in adults was self-care, with mean (SD) scores of
87.8 (19.7) at baseline and 81.9 (26.3) at 12 months (Table 3). In the pediatric population, all
dimensions were comparable in their degree of impairment, with mean normalized scores
ranging from 82.7 (21.7) (‘Leisure activities and sports) to 92.7 (21.2) (‘Self-care’) at baseline
and from 90.2 (22.0) for ‘Leisure activities and sports” to 100 (0.0) for Household tasks after
twelve months of follow-up (Table 3).
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Table 3. Functional assessment of PWHs.

Baseline Month 12
Adults Children Adults Children
Hemophilia Activities List (HAL) (>18 years) (>12 to <18 years) (>18 years) (>12 to <18 years)
Domain, Normalized Scores 2

N Mean (SD) N Mean (SD) N Mean (SD) N Mean (SD)

Lying/sitting /kneeling /standing 66 64.9 (25.4) 14 84.5 (22.1) 44 59.64 (26.5) 5 93.9 (12.3)
Function of the legs 66 63.8 (26.9) 14 85.8 (23.1) 44 61.7 (27.2) 5 91.3 (18.5)

Function of the arms 66 78.0 (24.0) 14 88.6 (20.0) 44 74.1 (25.3) 5 98.7 (3.0)

Use of transportation 64 76.1 (27.1) 14 89.0 (23.3) 39 71.4 (30.5) 5 98.7 (3.0)

Self-care 66 87.8 (19.7) 14 92.7 (21.2) 44 81.9 (26.3) 5 99.6 (1.0)

Household tasks 66 80.5 (25.7) 14 87.6 (24.2) 44 76.5 (26.8) 5 100 (0.0)

Leisure activities and sports 60 71.0 (25.9) 14 82.7 (21.7) 44 67.4 (24.8) 5 90.2 (22.0)
Total score 66 72.4 (21.8) 14 86.7 (20.5) 44 68.4 (23.3) 5 94.7 (11.4)

2 Normalized scores range from 0 to 100, where higher scores represent better functional status. PWHs, persons with hemophilia; SD, standard deviation.
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3.5. Productivity Evaluation

At baseline, 58 PWHSs were assessed for productivity: 32 (39.5%), with a median age
(Q1, Q3) of 35.5 years (31.5, 46.0), were employed (as per the WPAI+CIQ:HS definition of
working for pay), and 26 (32%), with a median age (Q1, Q3) of 17.5 years (15.0, 27.0), were
students, although nine PWHSs completed both questionnaires, the work-related and the
classroom/academic one. At study completion, 20 employed PWHSs and 13 students were
evaluated for productivity. At the beginning of the study, the average work productivity of
the 29 evaluable subjects, which is defined as the mean percentage of total hours worked
in the previous week divided by the total number of hours worked, was 94.4. The mean
percentage was reduced to 85.4 at the end of the study.

PWHSs who were employed reported a greater proportion of presenteeism (i.e., im-
paired work productivity due to a health problem) than absenteeism (i.e., missed work
time due to a health problem), both at baseline (20.9% and 5.6%, respectively) and at
study completion (21.6% and 14.8%, respectively) (Table 4). Among the students, the mean
percentage of class time missed due to hemophilia was 4.9%, and the mean percentage
of impairment in the classroom was 10.8% at baseline; the corresponding percentages at
month 12 were 10.3% and 8.5%, respectively (Table 4). In the overall evaluable population
(n = 80), the mean percentage of activity impairment was 24.1% at baseline and 29.6% at
the end of the study period (Table 4).

Table 4. Work productivity according to the WPAI-CIQ:HS.

Baseline Month 12

WPAI-CIQ Variable N * Mean (SD) N Mean (SD)

Percent work time missed 29 5.6 (19.0) 19 14.8 (29.3)
Percent impairment while working 32 20.9 (29.8) 19 21.6 (27.3)
Percent overall work impairment 29 20.8 (28.0) 19 26.5 (34.9)
Percent class time missed 26 49 (11.6) 12 10.3 (22.8)

Percent impairment in the classroom 26 10.8 (17.9) 13 8.5 (20.3)
Percent overall classroom impairment 26 14.1 (21.3) 12 14.3 (30.2)
Percent regular activity impairment 80 24.1 (27.9) 49 29.6 (29.0)

* Nine patients completed both work-related and classroom/academic questions from the WPAI-CIQ:HS. SD,
standard deviation; WPAI-CIQ: HS, Work Productivity and Activity Impairment Questionnaire plus Classroom
Impairment Questionnaire: Hemophilia Specific.

3.6. Pain Perception and Evaluations of Coping Strategies for Chronic Pain

In this study, painful bleeding episodes in joints were reported by 40 PWHs, with a
mean (SD) VAS score of 40.3 (26.4) at the end of the study.

Regarding chronic pain coping strategies, as assessed with the CAD-R scale, PWHs
reported higher mean score values for active face-off strategies (i.e., distraction, mental
self-control, self-affirmation, and the search for information) than for passive strategies (i.e.,
religion and catharsis). Overall, the mean CAD-R scores were similar at baseline and at the
end of the study (Table 5).
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Table 5. Coping strategies for chronic pain.
Baseline Month 12

Factors of the CAD-R N Mean (SD) N Mean (SD)
Distraction 83 9.4 (3.3) 51 9.8 (3.4)
Search for information 83 9.5 (4.1) 51 9.0 (3.8)
Religion 83 6.1 (4.0) 51 6.0 (3.8)
Catharsis 83 8.3 (3.6) 51 7.5(2.9)
Mental self-control 83 9.3 (4.2) 51 9.1 (4.1)
Self-affirmation 83 139 (4.2) 51 13.7 (4.4)

Second order factors—Active pain face-off 83 421 (11.2) 51 41.6 (10.3)
Second order factors—Passive pain face-off 83 14.4 (6.6) 51 13.4 (5.6)

CAD-R, Coping Pain Questionnaire-Reduced; SD, standard deviation.

In addition, 41 PWHs (48% of the entire study population) were taking medications
for pain control.

3.7. Anxiety and Depression Assessment

At baseline, 9 (11.1%) of the 81 evaluable patients experienced clinically significant
anxiety, and 9 (11.1%) experienced clinically significant depression. Furthermore, at the
end of the study, there was an increase in the percentage of PWHSs with clinically significant
anxiety (13 of 51 PWHs [25.5%]), whereas the proportion of PWHs with clinically significant
depression (5 of 51 PWHs [9.8%]) was similar to that at baseline.

3.8. Caregivers’ Evaluation of Quality of Life, Work Productivity, and Anxiety/Depression

Results of caregivers’ assessment of HRQoL (using the EQ-5D-5L), work productivity
(evaluated with the WPAI-GH), and anxiety/depression (according to the HADS) are
shown in Supplementary Table S3.

4. Discussion

In this prospective longitudinal study, we observed that one-fourth of PWHs showed
maladjustment behavior, and this proportion seemed to be maintained after 12 months of
follow-up. The most impaired areas of daily life are leisure time, sports, and work/studies,
which is compatible with the fact that most hemophilia-related hemorrhages occur in the
musculoskeletal system [37]. To the best of our knowledge, this study is the first to assess
the degree of maladjustment in PWH using this scale. We found a higher mean degree of
maladjustment compared with a normative population (mean score of 7.70 in the PHW
population vs. 2.22 in the normative population) [24]) and a lower degree of maladjustment
than did a population of people affected by different mental disorders (mean score of
18.0) [24].

We observed an age-related pattern of impaired quality of life. While the adult
subpopulation regarded physical health and sport activities as the most negatively impacted
dimensions, younger PWHs (13-16 years of age), in turn, considered friendship and social
interaction behaviors the most affected areas, observations that could be explained by the
critical sense of belonging to a peer group among young patients with hemophilia (10 to
24 years old) [38]. The most negatively impacted QoL domains in the adult segment of our
study population, such as “physical health” and “sports,” are consistent with the findings
reported in the Maladjustment Scale. Additionally, the overall quality-of-life results in our
study are consistent with those reported in other published studies of PWHs, in spite of
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some methodological differences, such as study designs, populations and study outcomes.
Children with hemophilia have been shown to have greater impairment in the “perceived
support” and ‘friends” domains [34,39]. Likewise, studies evaluating HRQoL results using
the Haemo-QoL questionnaire among adult PWHSs have revealed that ‘physical health,’

‘sports,” and “perception of the future’ were the most affected areas [39,40], supporting our

findings. Other studies have yielded similar QoL results using different HRQoL evaluation
tools [41,42]. Interestingly, an Italian research group has demonstrated that an increased
knowledge of hemophilia among sports physicians, along with the right prophylaxis
treatment for PWHSs, would allow these patients to be included in sports groups and
physical activity programs, thus contributing to improving their HRQoL [43,44].

Consistent with what we have described for maladjustment and quality of life, the most
impaired domains in the evaluation of functioning with the HAL in the adult subpopulation
were ‘lying/sitting /kneeling /standing,” ‘function of legs,” and ‘leisure activities and sports.’
With respect to the child subpopulation (12 to 17 years of age), the lowest scores were
also observed in some domains, such as ‘lying/sitting/kneeling/standing’ and ‘leisure
activities and sports,” albeit with values greater than 80. We observed a worse functional
status in the adult PWH group than in the child subpopulation, which is also consistent
with the quality-of-life findings from the Haemo-QoL. Our results are in line with other
published observations in adult PWHs, where the most affected HAL domains were
also ‘lying/sitting /kneeling/standing” and “function of legs’ [41,45]. Greater functional
impairment among adult PWHs might be due to the progressive deterioration of the disease
over time [8,46,47], sometimes despite correct prophylaxis treatment [5]. In addition, it is
important to highlight that the least affected domain observed in our study was self-care,
which is in accordance with a greater adaptation of the PWHs to the family setting rather
than to the social and work environments, as reported in the literature [45,48].

Similarly, we observed a greater negative effect of the disease on working PWH
productivity than on student PWH productivity. The results from the WPAI+CIQ:HS
questionnaire revealed that, at baseline, productivity in the working patients (median age
of 35.5 years) was more strongly impaired by presenteeism than by absenteeism. Likewise,
student productivity, assessed in a younger population of PWHs, with a median age of
17.5 years, seems to be more affected by presenteeism than by absenteeism, although to
a lesser extent than that of the working PWHs. In our view, parenteral overprotection
may partly explain the increased impairment in the productivity of young students with
hemophilia. The results from the few studies that have investigated work productivity in
adult PWHs using the WPAI questionnaire support our findings [10,32,49].

Although the frequency of hemophilic arthropathy in our study sample was low
(16.5%), painful bleeding episodes into the joints were reported by almost half of the
study population throughout the follow-up period. In the present study, we observed
that PWHSs use the most commonly active strategies for coping with chronic pain, namely,
distraction, searching for information, and self-control. This is an important finding because
active cognitive and behavioral strategies, such as problem solving, social support, and
information seeking, have been associated with the most effective and ready disposition
to self-manage pain and with quality of life improvement, whereas passive pain coping
strategies and negative thoughts may impair mental quality of life [20].

The proportion of patients with either depression or anxiety at the beginning of our
study was relevant (over 10%) but lower than the prevalence reported in other studies on
hemophilia, ranging from 28% [17] to 41% [41]. To some extent, this finding is consistent
with the good general health status of the study population and the low percentage of
patients with hemophilic arthropathy.
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This study has several limitations that must be acknowledged. Our primary outcome
was evaluated using an evaluation tool that has not been validated in PWHs because we are
not aware of any validated tool for evaluating this dimension in PWHs. However, through
a post hoc evaluation, the Maladjustment Scale has shown good internal consistency in our
sample of PWHs, as evaluated with Cronbach’s alpha, even though it does not constitute
formal validation. Furthermore, cut-off points derived from populations cannot be directly
extrapolated to the hemophilia clinical context. Another limitation was that the sample size
calculation was based on a population that was not clinically comparable to PWHs, and,
moreover, the planned sample size was not reached, which could have led to imprecise
results. The main reason for not reaching the planned sample size was the COVID-19
pandemic, along with the consequent reduction in in-person outpatient care services. The
study was conducted in a single country, which limits its generalizability. Additionally,
our study was primarily descriptive and did not incorporate any predefined longitudi-
nal analytical strategy that might lead to inferential conclusions. Moreover, relationships
among the study variables could not be drawn since these analyses were not established
in the study protocol and were not performed. Finally, we must assume that a relevant
proportion of patients were lost in follow-up (>40%), mostly due to the COVID-19 pan-
demic, with the consequent high risk of attrition bias and further limiting generalizability.
Nonetheless, there were only significant differences in two baseline characteristics (age and
comorbidities) between completers and non-completers at study completion. PWHs who
completed follow-up were older and exhibited more comorbidities than those who did
not complete follow-up. This may have affected the outcomes. Although it is difficult to
establish the direction of the effect, it is likely that PWHs with more comorbidities show a
higher burden and worse psychosocial outcomes.

5. Conclusions

Our results suggest that patients with hemophilia A without inhibitors present substan-
tial and sustained impairments in adjusting to their disease, quality of life, and functionality,
especially related to leisure and sports activities, and a relevant proportion of these pa-
tients exhibit clinical levels of depression and anxiety. Impairment is more marked in
adults than in children. Furthermore, adult PWHSs seem to be more aware of their disease,
whereas younger patients appear to carry a rather normal life, with less disease impact
on their daily activities, most likely due to new improvements in medical treatment [50].
These observations, recorded at the end of the longitudinal study follow-up, suggest the
maintenance of the published baseline results [23]. In addition, our results also suggest a
relevant impairment in the psychological well-being of caregivers, although these findings
are exploratory in nature and should be interpreted with caution, due to their small sample
size. Our study results are in accordance with the need to improve hemophilia management
in terms of both disease detection and prophylactic treatment, and support the necessity
of a holistic approach to managing PWHs, thus placing the disease directly within the
framework of the biopsychosocial model, which integrates the interconnected biological,
psychological, and social dimensions of health and disease [51,52]. Moreover, research
evaluating interventions for improving HRQoL, psychological well-being, and coping with
the disease is needed because it seems to be a neglected area of research [52].

Supplementary Materials: The following supporting information can be downloaded at https://
www.mdpi.com/article/10.3390/jcm15051790/s1: Table S1. Description of the CAD-R questionnaire.
Table S2. Comparison of baseline characteristics between completers and non-completers. Table S3.
Caregivers’ Evaluation of Quality of Life, Work Productivity, and Anxiety/Depression.
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