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Abstract

Introduction: Hemophilia is an inherited bleeding disorder that requires multidisciplinary management to reduce long-term 
complications. Disease awareness may influence treatment adherence and clinical outcomes. Objective: To analyze the 
relationship between disease awareness and adherence to prophylactic therapy in patients with hemophilia. 
Material and methods: A  review of assessment tools and strategies addressing psychosocial, educational, and economic 
barriers to adherence was conducted. Results: Higher disease awareness was associated with improved adherence, reduced 
bleeding episodes, and better preservation of joint function. Conclusions: Disease awareness is a key determinant of adherence 
in patients with hemophilia. Interventions that enhance patient self-management may improve long-term health outcomes.
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Resumen

Introducción: La hemofilia es un trastorno hemorrágico hereditario que requiere manejo multidisciplinario para reducir las 
complicaciones a largo plazo. La conciencia de enfermedad podría influir en la adherencia terapéutica y en los resultados 
clínicos. Objetivo: Analizar la relación entre la conciencia de enfermedad y la adherencia al tratamiento de profilaxis en 
pacientes con hemofilia. Material y método: Se revisaron herramientas de evaluación y estrategias orientadas a superar 
barreras psicosociales, educativas y económicas que afectan a la adherencia. Resultados: Una mayor conciencia de 
enfer-medad se asoció con mejor adherencia, menor frecuencia de hemorragias y mejor preservación de la función articular. 
Conclusiones: La conciencia de enfermedad constituye un factor clave en la adherencia terapéutica en los pacientes con 
hemofilia. Las intervenciones dirigidas a fortalecer la autogestión del paciente podrían mejorar los resultados de salud a 
largo plazo.
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Introduction

Hemophilia is a chronic genetic disorder character-
ized by a deficiency of coagulation factor VIII (hemo-
philia A) or factor IX (hemophilia B), which predisposes 
affected individuals to spontaneous or post-traumatic 
bleeding episodes. Clinical classification is based on 
the level of coagulation factor activity and is divided 
into mild, moderate, and severe forms.1 With therapeu-
tic advances over recent decades, management has 
shifted from on-demand treatment of bleeding episodes 
to prophylactic strategies aimed at preventing hemor-
rhage and the consequent joint deterioration.2 However, 
these therapeutic advances achieve their maximum 
effectiveness only when adequate patient adherence is 
present.

In this context, disease awareness has taken on a 
central role in the comprehensive management of 
hemophilia. This concept refers to the degree to which 
patients understand their diagnosis, the impact of the 
disease on daily life, and the need for continuous treat-
ment.3 Multiple studies have shown that greater dis-
ease awareness is associated with better adherence to 
prophylactic treatment, which in turn translates into 
fewer bleeding episodes, slower progression of hemo-
philic arthropathy, and improved quality of life.1,4 
Conversely, limited or distorted perception of the dis-
ease may lead to treatment discontinuation and the 
development of preventable complications.5

Systematic assessment of disease awareness and 
its relationship with therapeutic adherence has become 
a key line of research in hemophilia. Tools such as the 
Haemo-Adhaesion questionnaire have made it possible 
to study this relationship in different populations and 
contexts, showing consistent results:6 patients with a 
better understanding of their condition present improved 
clinical and functional outcomes. In addition, evidence 
indicates that sustained educational interventions can 
reinforce treatment self-management, reduce the need 
for hospitalization, and promote a more active patient 
role in health care.5

Therapeutic adherence, however, is influenced by 
multiple factors. Among them, psychological and edu-
cational aspects are particularly relevant, especially in 
adolescents and young adults, who often underesti-
mate the risks associated with the disease.7 Structured 
educational programs tailored to different developmen-
tal stages have proven effective in this age group. 
Furthermore, socioeconomic factors such as access to 
health care centers, treatment costs, and resource 
availability directly affect treatment continuity. In this 

regard, health systems with inclusive and equitable 
policies achieve better adherence outcomes.1,2

Another determining factor is the family and social 
environment. Family support, interdisciplinary health 
care teams, and belonging to patient communities or 
support groups strengthen adherence and contribute 
to better quality of life.8 The incorporation of technolo-
gies such as mobile applications and reminder sys-
tems, together with active patient participation in 
therapeutic decision-making, has also proven to be a 
promising strategy for improving adherence.

In light of these findings, the overall objective of the 
present study was to analyze the relationship between 
disease awareness and treatment adherence in patients 
with hemophilia, and its impact on clinical outcomes.

Methods

Study design

We conducted a longitudinal, prospective study with 
unstructured educational interventions over a 6-month 
period. The aim was to analyze the evolution of disease 
awareness and its relationship with therapeutic adher-
ence and clinical outcomes in patients with hemophilia. 
The study was carried out within the framework of 
routine clinical practice; no additional visits were sched-
uled and no therapeutic changes were made. 
Educational interventions were limited to routine med-
ical consultations and focused on communication and 
patient engagement. In adolescents and young adults, 
when lack of attention during the consultation was 
observed (e.g., mobile phone use), patients were 
directly addressed to encourage their involvement in 
understanding the disease and the therapeutic regi-
men. The study was approved by the institutional ethics 
committee, and all participants provided written 
informed consent.

Population and sample

The sample consisted of 2 groups:
–	Patients older than 16 years with a diagnosis of he-

mophilia A who regularly attended clinical follow-up 
visits at the Hemophilia Foundation of Santa Fe (Ro-
sario branch).

–	Primary caregivers of patients younger than 16 years 
with hemophilia, also followed at the same institution.
Only patients or caregivers who provided informed 

consent and had complete clinical records at study 
entry were included.
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Assessment instrument: disease 
awareness survey

A survey designed by the interdisciplinary team of 
the Hemophilia Foundation of Santa Fe was used to 
assess disease awareness. This instrument was devel-
oped based on prior evidence and validated at the 
institution, as no previously validated tool specifically 
assessing disease awareness in people with hemo-
philia was available. The survey consists of 15 items 
distributed across three main sections, exploring differ-
ent dimensions of disease awareness:
–	Section 1: knowledge of the disease. Includes ques-

tions on the genetic origin of hemophilia, the role of 
coagulation factors, differences between hemophilia 
A and B, and basic interpretation of common clinical 
tests.

–	Section 2: self-care and treatment adherence.  As-
sesses understanding of the prophylactic treatment 
regimen, frequency and regularity of administration, 
recognition of warning signs, and actions taken in 
bleeding situations.

–	Section 3: perception of disease impact.  Explores 
patient or caregiver perceptions regarding the phys-
ical, emotional, and social impact of hemophilia, in-
cluding limitations in daily activities, adherence in 
school or work settings, and family coping.
Responses were recorded using 3- or 5-point Likert 

scales depending on the item. Partial scores and 
a total disease awareness score were calculated. 
The questionnaire was administered in paper 
format by trained personnel in a controlled clinical 
environment.

Procedure

Included patients and caregivers were evaluated at 
2 time periods:
–	 Time 0: at study entry.
–	 6 months: during a follow-up visit of the same partic-

ipants assessed at time 0.
Notably, at the initial assessment, participants were 

not informed that they would be reassessed at 6 months, 
in order to minimize response bias and ensure sponta-
neity at the second evaluation.

At both visits, the following data were collected:
–	Disease awareness survey.
–	Annualized bleeding rate: number of bleeding epi-

sodes occurring over 6  months, extrapolated to an 
annual period.

–	Progression of joint damage: assessed using the 
HEAD-US (Haemophilia Early Arthropathy Detection 
with Ultrasound) protocol.9

–	Adherence to prophylactic treatment: determined ac-
cording to the method proposed by Duncan et al.,4 
which includes actual treatment administration fre-
quency relative to the prescribed regimen, as well as 
the occurrence of preventable events.

Statistical analysis

Categorical variables were compared between time 
points using McNemar’s test, and continuous variables 
using paired Student’s t test. The relationship between 
disease awareness and clinical variables was evalu-
ated using Pearson’s or Spearman’s correlation coeffi-
cient, as appropriate. A p value < 0.05 was considered 
statistically significant. Statistical analysis was per-
formed using R software.

Results

A total of 48 participants were included: 30  male 
patients with hemophilia A (mean age, 19.3  years 
[range, 8-28]) and 18 caregivers (mean age, 42.1 years 
[range, 31-59]), of whom 72% were women and 28% 
men. All caregivers had a direct parental relationship 
(father, mother, or partner) and were affiliated with the 
Hemophilia Foundation of Santa Fe. Each patient was 
paired with their primary caregiver; therefore, no cases 
were duplicated.

Of the patients, 80% (n = 24) had severe hemophilia 
A and 20% (n = 6) had moderate hemophilia A with a 
severe bleeding phenotype (≥ 3-4 spontaneous hemar-
throses per year, presence of ≥ 1 target joint, or 
repeated need for treatment for clinically relevant spon-
taneous bleeding). The same participants completed 
the survey at both time points: at study entry and at 
6 months.

Section 1: Knowledge of the disease 
(Fig. 1)

At baseline, only 43.3% of patients (n = 13) correctly 
identified the type of hemophilia they had. This propor-
tion increased significantly at 6 months, reaching 76.7% 
(n = 23) (p = 0.008). Similarly, 36.7% (n = 11) were 
aware of the severity of their diagnosis at baseline vs 
73.3% (n = 22) at the 2nd assessment (p = 0.012).

A critical issue was lack of knowledge regarding 
treatment: 56.7% of patients (n = 17) were unable to 
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name either the type or the commercial name of their 
coagulation factor at baseline. This proportion 
decreased to 26.7% (n = 8) at 6 months (p = 0.015).

Among caregivers, overall knowledge of the disease 
also improved. At baseline, 77.8% (n = 14) correctly 
identified the basic mechanisms of coagulation, increas-
ing to 94.4% (n = 17) at 6 months (p = 0.021).

Notably, in the group of adolescents and young 
adults (16-24  years), only 25% correctly identified the 
mode of inheritance of hemophilia at baseline; this per-
centage increased to 56% at 6 months (p < 0.05).

Section 2: Self-care and treatment 
adherence

At baseline, only 40% of patients (n = 12) reported 
strict adherence to the prescribed prophylactic regi-
men. At 6  months, this proportion increased signifi-
cantly to 73.3% (n = 22) (p = 0.004). Improved adherence 
was associated with a significant reduction in the annu-
alized bleeding rate: median of 5.2 events per year at 
baseline vs 1.9 events per year at 6 months (p = 0.003).

Among caregivers, 83.3% (n = 15) reported feeling 
confident administering treatment in the absence of 
health care personnel at baseline; this proportion 
increased to 94.4% (n = 17) at 6 months (p = 0.031).

Of note, in the 16-24-year age group, low initial 
engagement in self-care was observed, reflected by 
limited attention during consultations (eg, mobile phone 
use when receiving instructions). However, this pattern 
showed slight improvement following the educational 
intervention.

Section 3: Perception of disease impact

Perception of the disease improved in both groups. 
At baseline, 46.7% of patients (n = 14) perceived hemo-
philia as a major limitation in daily life, whereas at 
6 months this proportion dropped down to 20% (n = 6) 
(p = 0.009). In parallel, the proportion of patients who 
stated that they “can lead a normal life if they take 
proper care” increased from 50% (n = 15) to 83.3% 
(n = 25) (p = 0.002).

Among caregivers (n = 18), initial perception of hemo-
philia as a major limitation was higher, at 61.1% (n = 11), 
but decreased to 27.8% (n = 5) at 6 months (p = 0.01). 
Likewise, the proportion of caregivers who believed that 
“a normal life is possible with appropriate care” 
increased from 44.4% (n = 8) to 77.8% (n = 14) 
(p = 0.005).

Concern regarding the possibility of spontaneous 
bleeding decreased significantly in both groups. Among 
patients, 66.7% (n = 20) reported high concern at base-
line, decreasing to 36.7% (n = 11) at 6  months 
(p = 0.01). Among caregivers, concern was initially 
higher, with 83.3% (n = 15) reporting high concern, 
decreasing to 50% (n = 9) at follow-up (p = 0.02).

Perceived self-efficacy in disease management 
increased significantly. Among patients, the proportion 
who felt capable of managing their condition increased 
from 40% (n = 12) to 76.7% (n = 23) (p = 0.004). This 
change was particularly marked in adolescents (n = 12), 
in whom perceived self-efficacy increased from 25% 
(n = 3) to 66.7% (n = 8) (p = 0.03). Among caregivers, 
self-efficacy increased from 55.6% (n = 10) to 88.9% 
(n = 16) (p = 0.008).

Notably, 100% of participants (patients and caregiv-
ers) expressed interest in receiving additional informa-
tion and education about hemophilia at the end of the 
study, underscoring the importance of systematic edu-
cational interventions (Table 1).

In the subgroup of patients on emicizumab, a specific 
pattern of therapeutic adherence was identified. During 
episodes of joint pain or other hemophilia-related symp-
toms, adherence increased significantly. However, this 
improvement was transient: once acute symptoms 
resolved and perceived threat diminished, adherence 
tended to progressively decline. This pattern was 
observed even in patients with adequate plasma drug 
concentrations and no inhibitors.

Discussion

Disease awareness in individuals with hemophilia A 
represents a critical and dynamic dimension that directly 
influences treatment adherence and, consequently, 

Figure 1. Changes in disease knowledge between the 
baseline visit and the 6-month follow-up.

Genetic transmission (16-24 years)

Knowledge of coagulation (caregivers)

Lack of knowledge of treatment (patients)

Severity of the diagnosis (patients)

Type of hemophilia (patients)

Improvements in disease knowledge

T0 (%) T6 (%)
Time Percentage (%)

0 10 20 30 40 50 60 70 80 90 100
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clinical outcomes. Our findings confirm what has been 
previously reported in the literature: greater under-
standing of the disease is associated with improved 
adherence, a lower frequency of bleeding events, and 
a more positive perception of quality of life.10

The behavior observed in patients receiving emici-
zumab highlights an emerging clinical paradox. Despite 
the high efficacy and convenience of treatment, adher-
ence tends to decline as symptoms are mitigated and 
the disease becomes less perceptible. This under-
scores that, even in scenarios of optimal clinical con-
trol, disease awareness remains an essential 
component of management. The absence of symptoms 
should not be equated with the absence of disease, 
and commitment to treatment must be sustained 
beyond overt physical discomfort.

The improvement observed in knowledge regarding 
hemophilia severity, type of treatment, and perceived 
self-efficacy following simple, systematic educational 
interventions indicates that these strategies have a tan-
gible clinical impact. In particular, the adolescent sub-
group, which started from a lower baseline level of 
knowledge, showed significant gains, although it con-
tinues to represent a challenge because of lower initial 
engagement in self-care. The transition from adoles-
cence to adulthood remains a critical period that 
requires personalized, sustained, and patient-centered 
interventions.

At our center, educational strategies have been 
implemented to empower both patients and caregivers. 
In adolescents, active participation in clinical consulta-
tions is strongly encouraged, aiming to shift the exclu-
sive focus from the responsible adult toward direct 
dialogue with the young patient. Practices such as 

extended consultation time, clear and age-appropriate 
therapeutic explanations, and encouragement to listen 
and actively participate during medical visits have been 
incorporated. These low-cost actions seek to build 
autonomous and sustained disease awareness.

In this context, the concept of a “hemophilia-free 
mind,” proposed by Krumb and Hermans,11 is appealing 
as an intervention goal, although it should be inter-
preted with caution. Far from implying disengagement, 
this concept refers to a healthy integration of the diag-
nosis, in which the disease does not define the patient’s 
identity or limit aspirations. Achieving this state requires 
not only therapeutic efficacy but also continuous edu-
cation and strengthening of the patient-health care 
team relationship.11

Nevertheless, structural barriers persist. Inequalities 
in access to prophylaxis and diagnostic technologies, 
such as musculoskeletal ultrasound, hinder early detec-
tion of joint complications and limit the impact of educa-
tional interventions, particularly in resource-limited 
settings.2 In this regard, it is essential to develop educa-
tional materials and strategies tailored to the sociocul-
tural realities of each community, integrating biomedical 
information with psychosocial and family aspects.

Similarly, the role of caregivers as active agents in treat-
ment is particularly relevant. Their involvement and train-
ing emerge as pillars for sustaining long-term adherence, 
especially in environments where access to the health 
care system is intermittent or insufficient. Shared con-
struction of knowledge, trust, and therapeutic commitment 
helps to partially overcome these structural limitations.

Finally, the systematic incorporation of tools to assess 
disease awareness into routine clinical practice could 
facilitate early identification of patients at risk for poor 

Table 1. Changes in knowledge, self‑care, and disease perception between baseline and 6‑month visits

Variable Baseline 6 months p

Patients, n (%)
Knowledge of type of hemophilia
Knowledge of disease severity
Does not know medication (name or factor type)
Strict adherence to prophylaxis regimen
Perceives hemophilia as a major limitation
Believes a normal life is possible with proper care
Adolescents recognizing mode of transmission (16-24 years)

13 (43.3%)
11 (36.7%)
17 (56.7%)
12 (40.0%)
14 (46.7%)
15 (50.0%)

4/16 (25.0%)

23 (76.7%)
22 (73.3%)
8 (26.7%)

22 (73.3%)
6 (20.0%)

25 (83.3%)
9/16 (56.0%)

0.004
0.006
0.018
0.011
0.022
0.003
0.049

Caregivers, n (%)
Knowledge of basic coagulation mechanisms
Feels confident administering treatment without health care staff

14 (77.8%)
15 (83.3%)

17 (94.4%)
17 (94.4%)

0.157
0.317

Both groups, n (%)
Desire further education on hemophilia at study completion 48 (100%) 48 (100%) -
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adherence. This would allow more efficient allocation 
of resources and the development of more personal-
ized educational programs, including longitudinal fol-
low-up, accessible digital supports, and approaches 
centered on the individual and their environment.

Conclusions

The findings of this study reinforce the clinical value 
of promoting disease awareness in hemophilia A as an 
effective strategy to improve treatment adherence and 
reduce complications. Simple educational interven-
tions, implemented systematically, were shown to gen-
erate sustained improvements in patient knowledge, 
perceived self-efficacy, and ownership of care.

Disease awareness should not be considered solely 
an educational objective but also an essential compo-
nent of comprehensive clinical management. Future 
studies should aim to expand the sample size and fur-
ther analyze specific subgroups to optimize educational 
interventions according to age, baseline level of knowl-
edge, and sociocultural context.
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