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ABSTRACT
Aims: Despite advances in hemophilia management, maintaining optimal treatment adherence remains a significant 
challenge, particularly when access to healthcare services is limited. To evaluate treatment adherence among adult patients 
with hemophilia during a period of restricted access to healthcare services, with particular emphasis on the roles of health 
literacy and communication with healthcare professionals. 
Methods: A total of 128 adult patients with moderate or severe hemophilia were enrolled in this cross-sectional study. Treatment 
adherence was assessed using the Validated Hemophilia Regimen Treatment Adherence Scale–Prophylaxis (VERITAS-Pro), 
which evaluates six domains: time, dose, plan, remember, skip, and communicate. Self-reported adherence, infusion practices, 
annual bleeding rate (ABR), age, and treatment-related variables were analyzed. Pearson correlation analysis and group 
comparisons were performed to examine associations between variables.
Results: The median age of participants was 39 years (interquartile range [IQR]: 32-47). Most patients had hemophilia A (84.4%) 
and severe disease (77.3%), and 82.8% reported current target joints. The mean VERITAS-Pro total score was 47.8±9.7, with 
85.9% classified as adherent. High adherence was observed in timing (85.9%), planning (93.8%), remembering (93.0%), and 
skipping (85.9%), whereas communication represented the weakest adherence domain. Patients with higher ABR demonstrated 
significantly poorer communication scores (p=0.007). Self-infusion was associated with significantly better adherence across 
multiple domains, including total score, timing, and planning (p<0.05). Infusions administered at the beginning of the day 
were also associated with higher adherence. Age showed a weak, non-significant correlation with total adherence scores 
(r=0.144, p=0.104).
Conclusion: Structured infusion routines and self-infusion practices appear to improve treatment adherence among adult 
patients with hemophilia. Communication with healthcare professionals remains a critical challenge, particularly among 
patients with higher bleeding frequency. Interventions targeting patient–provider communication may further enhance 
adherence outcomes.
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INTRODUCTION

Haemophilia is an X-linked bleeding disorder characterized 
by bleeding into joints, muscles, and other soft tissues, which 
occurs either spontaneously or following trauma. In the 
absence of treatment, bleeding can result in significant pain, 
swelling, and permanent damage.1 A joint is classified as a 
target joint when ≥3 bleeds occur in that joint over a 6-month 
period. It should be noted that a patient may have more than 
one target joint.2

The objective of replacing the missing clotting factor from 
exogenous sources is to regulate both the frequency and 
severity of bleeding episodes with the ultimate goal of 
preventing joint disability and life-threatening bleeding.1

The goal of treatment is to enhance hemostasis sufficiently 
to prevent or control bleeding. Replacement therapy involves 
the intravenous infusion of FVIII or FIX concentrates.3,4 
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Prophylactic treatment consists of intravenous infusions 
administered approximately two to three times per week to 
prevent spontaneous/traumatic bleeding.5 Parents of children 
with hemophilia who receive training are instructed in the 
administration of injections at home. By 12, children are 
encouraged to administer the injections themselves (self-
infusion). For effective treatment, patients of all age groups 
must adhere to the treatment regimen to prevent spontaneous 
and/or traumatic bleeding.5,6 However, recurrent bleeding 
episodes cause chronic pain, joints dysfunctions, and 
musculoskeletal system deformities. In addition to supportive 
care measures such as rest, ice, compression, and elevation 
(RICE) during bleeding episodes, and physiotherapy aimed 
at improving physical function and protecting joint health, 
factor replacement therapy remains the cornerstone of 
haemophilia management. However, standard half-life factor 
therapies are associated with a significant treatment burden, 
including frequent infusions, difficulties with vascular access, 
limited reduction in haemarthrosis rates, and challenges with 
treatment adherence.7,8 

The COVID-19 pandemic has caused an unexpected impact 
on hemophilia healthcare delivery.9  The COVID-19 pandemic 
has significantly disrupted healthcare services, creating 
substantial challenges for individuals living with rare diseases 
such as hemophilia. According to a survey conducted by the 
Rare Barometer Programme of EURORDIS, approximately 
90% of people with rare diseases reported interruptions 
in their medical care during the global crisis triggered by 
the SARS-CoV-2 pandemic.10 Throughout the pandemic, 
public health experts recommended social distancing and 
minimizing non-urgent face to-face examinations unless 
necessary. And hemophilia patients with emergencies 
provided healthcare access.9 Telemedicine had become a 
prevalent modality in outpatient clinic services.11

Several studies have shown that low health literacy is 
associated with difficulty understanding recommended 
medical directives, increased mortality and morbidity, and 
treatment adherence difficulties. Limited health literacy 
increases the risk of developing chronic diseases, their 
associated complications, and disability.12 Health literacy and 
health numeracy are ignored barriers to treatment adherence 
in haemophilia.13

In situations where access to healthcare is restricted, such as 
during public health emergencies, individuals with chronic 
conditions like hemophilia may need to take a more active 
role in managing their treatment. In this context, treatment 
adherence may be influenced not only by clinical factors but 
also by patients’ level of health literacy. Therefore, this study 
was designed to investigate treatment adherence among 
adult patients with haemophilia during a period of restricted 
access to healthcare services, with a particular focus on 
self-management and communication with healthcare 
professionals.

METHODS

Ethics
The study was approved by Ege University Clinical Researches 
Ethics Committee (Date: 18.12.2020, Decision No: 20-12.1/2), 
and all participants provided written informed consent. 

The study protocol followed the ethical requirements of the 
relevant institutional review bodies and was consistent with 
the principles established in the Declaration of Helsinki and 
its subsequent revisions. 

Participants 
This multicenter, observational, cross-sectional study was 
conducted at five hemophilia treatment centers between 
January and December 2021. The study population consisted 
of 128 adults with hemophilia who were required to attend 
treatment centers during a period of national lockdown 
restrictions. Inclusion criteria were a confirmed diagnosis of 
hemophilia A or B, age ≥18 years, a history of prophylactic 
treatment for at least two years, and the ability to provide 
informed consent. Patients receiving on-demand therapy and 
Individuals with cognitive impairments or those under the 
age of 18 were excluded from the study. 

Clinical Data Collection
The survey consisted of two parts: (a) demographic and 
clinical data (i.e., ABR (annual bleeding rate), age, diagnosis, 
target joint, arthropathy, etc.) and (b) data regarding 
treatment adherence. Demographic data, including age, 
marital status, and educational level, were collected through 
patient interviews and medical records. The diagnosis 
of hemophilia has two types: hemophilia A (n=108) and 
hemophilia B (n=20). Disease severity is classified into 
severe, moderate, and mild. ABR and self-infusion status 
were obtained from patient self-report, whereas target joints, 
arthropathy, and prophylaxis history were extracted from 
medical records. Treatment adherence was assessed using 
two distinct approaches. First, participants were asked to 
subjectively indicate their adherence status. The objective 
was to evaluate treatment compliance from the patient’s 
perspective. To this end, participants categorized themselves 
as “highly adherent,” “moderately adherent,” or “poorly 
adherent.” Subsequently, the researcher asked participants 
to self-evaluate their compliance. Second, participants 
completed the Validated Hemophilia Regimen Treatment 
Adherence Scale-Prophylaxis (VERITAS-Pro) (Turkish 
Version).14 The VERITAS-Pro scale, introduced by Duncan et 
al.15 in 2010, consists of 24 items organized into six subscales 
with four items each: time, dose, plan, remember, skip, and 
communicate. Responses are recorded on a five-point Likert 
scale ranging from “always” to “never.” The scoring system 
is structured so that lower scores reflect better treatment 
adherence. Possible total scores range from 24, indicating the 
highest adherence, to 120, indicating the lowest adherence. 

Statistical Analysis 
Demographic and clinical variables were summarized using 
descriptive statistics. Continuous data were summarized 
using mean±standard deviation or median with interquartile 
range (IQR) according to distributional properties, while 
categorical data were presented as counts and percentages. 
The normality of continuous variables was assessed using 
the Kolmogorov-Smirnov test. For normally distributed 
variables, comparisons between groups were performed 
using the Independent samples t-test or one-way ANOVA, 
as appropriate. For non-normally distributed variables, 
the Mann-Whitney U test or Kruskal-Wallis test was used. 
Categorical variables were compared using the Chi-square test 
or Fisher’s exact test when appropriate. Multivariate logistic 
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regression analysis was performed to identify independent 
predictors of treatment adherence. Variables with p<0.10 in 
univariate analysis were entered into the multivariate model. 
Odds ratios (ORs) with 95% confidence intervals (CIs) were 
calculated. All statistical analyses were conducted using 
IBM SPSS Statistics version 24.0 (IBM Corp., Armonk, NY, 
USA). A two-tailed p-value <0.05 was considered statistically 
significant.

RESULTS 

The study included 128 adult participants, with a median 
age of 39 years (IQR 32-47, range 18-70). The majority had 
hemophilia A (84.4%), and most cases were classified as severe 
(77.3%). Target joints were present in 82.8% of participants. 
The median age at initiation of prophylaxis was 24 years (IQR 
19-35). Detailed characteristics of adherent and non-adherent 
patients are presented in Table 1, Figure 1.

The mean overall adherence score was 47.8±9.7, with 85.9% 
of participants classified as adherent. High adherence rates 
were observed in timing, planning, remembering, and 
skipping domains, whereas communication was the weakest 
subdomain (Table 2, Figure 2).

Table 1. Socio-demographic and clinical characteristics of all patients, adherent patients, and non-adherent patients

All participant Adherent  Non-adherent  p value

Median age, year, (min-max) 39 (19-70) 39 (19-70) 44.5 (31-63) 0.02

Marital status % (n)
Married
Single 

59.4 (76)
40.6 (52)

56.4 (62)
43.6 (48)

77.8 (14)
22.2 (4) 0.07

Educational level, % (n)
No or basic education 
High school 
University

2.3 (3)
62.5 (80)
35.2 (45)

2.7 (3)
61.8 (68)
35.5 (39)  

0.0 (0)
66.7 (12)
33.3 (6) 0.75

Occupational status, % (n)
Work  
No work 

65.6 (84)
34.4 (44)

66.4 (73)
33.6 (37)

61.1 (11)
38.9 (7) 0.42

Diagnosis, % (n)
Hemophilia A
Hemophilia B

84.4 (108)
15.6(20)

85.5 (94)
14.5 (16)

77.8 (14)
22.2 (4)

0.48

Disease severity, % (n)
Severe
Moderate 

77.3 (99)
22.7 (29)

79.1 (87)
20.9 (23)

66.7 (12)
33.3 (6) 0.19

Target joint, % (n)
Yes 
No 82.8 (106) 17.2 (22) 80.9 (89) 

19.1 (21)
94.4 (17)

5.6 (1) 0.13

Arthropathy, % (n)
Yes 
No

85.9 (110)
14.1 (18)

84.5 (93) 
15.5 (17)

94.4 (17)
5.6 (1) 0.23

Self‑administration of the drug, % (n)
Self-infusion
Family member
Health worker

82.8 (106)
9.4 (12)
7.8 (10)

86.4 (95) 
8.2 (9)
5.5 (6)

61.1 (11)
16.7 (3)
22.2 (4) 0.04

Time for prophylaxis, % (n)
When starting the day
At his convenience
Before bed

43.8 (56)
42.2 (54)
14.1 (18)

48.2 (53) 
37.3 (41) 
14.5 (16)

16.7 (3)
72.2(13)
11.1 (2) 0.01

Where does a patient infuse factor? % (n)
At home
At hospital
At work

90.6 (116)
7.8 (10)
1.6 (2)

92.7 (102)  
5.5 (6) 
1.8 (2)

77.8 (14)
22.2 (4)
0.0 (0) 0.04

Annual bleeding rate (ABR), % (n)
No bleeding
1-5 
>5 

36.7 (47)
53.1 (68)
10.2 (13)

39.1 (43) 
51.8 (57)
9.1 (10)

22.2 (4)
61.1 (11)
16.7 (3) 0.3

Patient perspective , % (n)
High adherent
Modarate adherent
Poor adherent

57.8 (74)
36.7 (47)

5.5 (7)

65.5 (72)
34.5 (38)

0.0 (0)

11.1 (2)
50.0 (9)
38.9 (7) <0.001

Min: Minimum, Max: Maximum

Figure 1. Graphic of the mean age of adherence and non-adherence patients
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No significant differences were found across ABR 
categories for most adherence domains (p>0.05); however, 
communication differed significantly (p=0.007), with poorer 
adherence observed in patients with higher ABR (Table 3).

Self-infusion was associated with significantly better 
adherence across several domains, including total score, 
timing, planning, remembering, and skipping (p<0.05). 
No significant differences were observed for dose or 
communication domains (Table 3). 

Morning infusions were associated with higher adherence 
in total, timing, planning, and skipping domains (p<0.05), 
suggesting that structured routines may facilitate better 
adherence. Communication remained the lowest-scoring 
domain regardless of infusion timing, indicating persistent 
challenges in patient–provider interaction.

Patient-reported adherence measures and VERITAS-Pro 
scores are presented in Table 4. Non-adherent patients had 
higher VERITAS-Pro scores, reflecting poorer adherence. 
Although adherence scores tended to increase with age, 
the correlation between age and adherence was weak and 
not statistically significant (r=0.144, p=0.104). Similarly, 
no significant differences were observed across age groups 
(p=0.219) (Table 5), suggesting that age alone may not be a 
strong determinant of adherence in this cohort. 

Table 2. VERITAS-Pro total scores and subscales scores

Mean±SD
Median 

(min-max)
Adherent

% (n)
Non-adherent

% (n)

Total score 47.8±9.7 46 (36-99) 85.9 (110) 14.1 (18)

Time 7.6±3.2 7 (4-20) 85.9 (110) 14.1 (18)

Dose 7±3.2 6 (4-20) 54.7 (70) 45.3 (58)

Plan 5.06±2.5 4 (3-15) 93.8 (120) 6.3 (8)

Remember 7.4±2.1 7 (3-13) 93.0 (119) 7.0 (9)

Skip 7.0±3.3 6 (4-20) 85.9 (110) 14.1 (18)

Communicate 13.7±2.5 14 (5-17) 7.8 (10) 92.2 (118)
SD: Standard deviation, Min: Minimum, Max: Maximum

Figure 2. VERITAS-Pro subscales radar graphics
Note: The communicate domain shows the highest variability, whereas plan and remember subscales 
appear more stable across participants.

Table 3. Comparison of VERITAS-Pro adherence subscores according to bleeding frequency, self-infusion status, and time of infusion

No bleeding (n) Annual bleeding rate (1-5) (n) Annual bleeding rate (>5) (n)
p-value

Adherent Non adherent Adherent Non adherent Adherent Non adherent

Total score 43 4 57 11 10 3 0.313

Time 44 3 56 12 10 3 0.143

Dose 26 21 39 29 5 8 0.453

Plan 46 1 63 5 11 2 0.187

Remember 42 5 64 4 13 0 0.358

Skip 45 2 56 12 9 4 0.187

Communicate 0 47 9 59 1 12 0.007

Self-infusion (n) Non-self-infusion (n)
p-value

Adherent Non-adherent Adherent Non-adherent

Total score 95 11 15 7 0.016

Time 96 10 14 8 0.003

Dose 60 46 10 12 0.235

Plan 103 3 17 5 0.004

Remember 101 5 18 4 0.047

Skip 95 11 15 7 0.016

Communicate 8 98 2 20 0.541

When starting the day (n) At his convenience (n) Before bed (n)
p-valueAdherent Non adherent Adherent Non adherent Adherent Non adherent

Total score 53 3 41 13 16 2 0.017

Time 53 3 41 13 16 2 0.017

Dose 33 23 27 27 10 8 0.641

Plan 56 0 47 7 17 1 0.019

Remember 54 2 48 6 17 1 0.292

Skip 53 3 42 12 15 3 0.037

Communicate 5 51 5 49 0 18 0.411
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DISCUSSION 

The present study demonstrated generally high levels of 
treatment adherence among adult patients with haemophilia, 
with most participants showing satisfactory adherence 
across the VERITAS-Pro subdomains. However, adherence 
was suboptimal in the communication domain. In addition, 
adherence tended to decline with increasing age. These 
findings highlight the importance of effective patient–
provider communication and the influence of age-related 
factors on adherence behaviour. In comparison, Mokhtar 
et al.16 reported a mean adherence score of 30.0 among 103 
patients with severe haemophilia A and B (mean age, 33), 
suggesting relatively better adherence in our study population. 
In another study by Guasch et al.,18 the mean VERITAS-Pro 
score was 43, with 17% of patients classified as non-adherent, 
which is consistent with our findings. Similarly, Cheung et 
al.17 reported lower adherence in the “communication” and 
“time” subscales. These findings collectively support the 
observation that communication is a particularly vulnerable 
domain of adherence across different populations.17,18

However, some studies have reported lower levels non-
adherence among patients receiving prophylactic treatment, 
indicating generally satisfactory adherence. Similar to 
previous report, adherent patients had substantially 
lower VERITAS-Pro scores compared with non-adherent 

individuals, with the latter showing particularly poor results 
in the dosing, planning, and communication subscales.17,19,20

It was very well known that acceptance of the disease 
significantly improves adherence. After 12 months of study 
implementation, significant improvements were observed in 
total scores and four subscales (“time,” “remember,” “skip,” 
and “communication”).21 In hemophilia treatment, achieving 
zero bleeds remains a key therapeutic goal. Although this 
target is not always attainable with standard therapies, 
it has been reported in several studies. In our cohort, 
patients with higher treatment adherence tended to have 
lower ABRs, suggesting a beneficial relationship between 
adherence and clinical outcomes. Similarly, Mokhtar et al.16 

reported significantly lower bleeding rates among adherent 
patients compared to non-adherent individuals. These 
findings further support the importance of adherence in 
reducing bleeding burden in patients with haemophilia.  
Effective communication and continuous contact between 
haemophilia teams and patients have been shown to play a 
vital role in sustaining adherence and preventing bleeds. 
Maintaining these close relationships is particularly 
important, as evidence suggests that regular follow-up and 
multidisciplinary engagement contribute positively to clinical 
outcomes, even in resource-limited settings.22

Participants who adhered to prophylaxis infusions at 
appropriate times tended to experience fewer bleeding 
episodes and demonstrated better overall adherence. This 
finding is consistent with the study by Hoefnag et al.,21 which 
reported improvements in adherence following a structured 
training program, including increased adherence to the 
“correct time” for infusions at 12 months (p=0.01).  

Liu et al.23 reported that patients with haemophilia A face 
multiple barriers to prophylactic care, including limited 
knowledge of self-infusion and insufficient support in 
primary care. In contrast, a high proportion of patients in our 
cohort were able to perform self-infusion, suggesting better 

Table 4. Veritas-Pro adherence score of hemophilic-specific characteristics

Veritas -Pro total score and subscale score (mean±SD)

Total score Time Dose Plan Remember Skip Communicate

Self-infusion
Yes 
No 

46.6±6.9
54.1±16.9

7.1±2.5
9.7±5.06

6.7±2.7
8.1±4.7

4.7±2.01
6.4±4.2

7.3±2.02
7.7±2.8

6.5±2.6
9.0±5.3

13.9±2.5
13.0±16.9

Target joint
Yes 
No 

48.9±10.1
42.8±4.8

7.8±3.3
6.3±2.3

7.2±3.3
5.8±2.2

5.2±2.7
4.3±1.3

7.5±2.2
6.6±1.7

7.3±3.5
5.4±1.6

13.6±2.6
14.2±1.9

ABR
No bleeding 
1-5
>5

46.2±6.4
47.7±8.7

54.6±18.9

6.6±2.6
7.9±3.1

9.4±5.04

6.7±2.4
6.8±3.1

8.7±5.08

4.3±2.02
5.2±2.5

8.7±5.08

7.7±2.1
7.2±2.2

7.1±2.03

6.3±2.08
7.1±3.3
8.8±5.7

14.4±1.6
13.2±2.9
14.0±2.5

Where does he infuse factor? 
At home
At hospital
At work

47.06±8.5
57.6±17.1
47.0±0.0

7.3±2.95
11.3±4.6
4.0±0.0

6.8±3.0
8.1±5.1

10.0±0.0

4.9±2.3
7.3±4.2
3.0±0.0

7.3±2.1
8.3±3.09
8.0±0.0

6.6±2.8
11.1±5.4
10±0.0

13.9±2.4
11.5±2.2
12.0±0.0

Time for prophylaxis 
When starting the day
At his convience
Before bed

44.5±5.6
50.1±10.9
51.4±12.8

6.1±2.05
8.8±3.6
8.6±3.4

6.5±2.5
7.3±3.5
7.3±3.8

4.9±1.6
5.2±3.3
4.6±2.5

6.8±2.1
7.8±2.1
8.0±1.9

6.1±2.2
7.6±3.9
7.8±3.8

13.9±2.6
13.2±2.5
14.9±1.8

Perspective
High adherent
Modarate adherent
Poor adherent

44.1±5.09
49.9±7.9

73.1±16.5

6.1±1.8
8.7±2.9

15.4±3.5

6.1±2.4
7.2±2.6

14.0±4.7

4.5±1.6
5.1±2.7

10.1±4.5

7.02±1.9
7.8±2.2
8.8±2.8

5.7±2.08
7.7±3.1

15.0±3.8

14.5±2.04
13.2±2.3
9.7±3.5

SD: Standard deviation, ABR: Annual bleeding rate

Table 5. Descriptive statistics of Veritas-Pro total score by age groups

Age group Mean (SD) 
(Veritas-Pro score) % (n) p value

18-29 years 44.57 (4.03)  16.4 (21)

0.219

30-40 years 47.29 (9.96) 38.3 (49)

41-50 years 49.79 (11.45) 26.6 (34)

51 and above 49.33 (9.90) 18.8 (24)

Total 47.89 (9.76) 100 (128)

SD: Standard deviation
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adaptation to home-based treatment. This may be attributed 
to structured patient education and the involvement of 
specialized haemophilia nurses, which likely contribute 
to improved treatment adherence. Previous reports have 
shown relatively low adherence rates for infusion frequency, 
with better adherence observed in younger children whose 
treatment is managed by their parents. Among individuals 
who self-infuse, adherence levels assessed by the VERITAS-
Pro have shown moderate adherence overall. These findings 
highlight the variability in adherence patterns and underscore 
the potential influence of age and caregiver involvement on 
treatment adherence.24

Although our study did not identify a statistically significant 
relationship between age and treatment adherence, the mean 
age of non-adherent patients was found to be higher compared 
to adherent patients. Numerous studies in the literature have 
demonstrated that age is one of the most critical factors 
influencing treatment adherence. Young children and elderly 
individuals are often dependent on caregivers for appropriate 
medical care, while adolescents, young adults, and middle-
aged adults are typically more independent. However, 
adolescents and young adults are at particularly high risk for 
discontinuing prophylaxis and exhibiting poor adherence to 
treatment protocols. Consistent with our findings, a previous 
study also reported no significant age-related differences in 
adherence levels.20,25 

In this study, the timing of factor infusion emerged as an 
important determinant of treatment adherence. Patients 
who infused at the beginning of the day demonstrated better 
adherence across several domains, whereas those who infused 
at their convenience showed lower adherence, particularly 
in timing and skipping. Communication with healthcare 
providers was also identified as a key area requiring 
improvement, as non-adherence was most pronounced in 
this domain. These findings highlight the importance of 
structured infusion routines and effective patient–provider 
communication in optimizing adherence. Given the well-
established relationship between adherence and improved 
clinical outcomes, strengthening these factors may contribute 
to better disease management and quality of life.19

This multicenter study, conducted during the COVID-19 
pandemic, offers a unique perspective on treatment 
adherence in adults with hemophilia under healthcare 
access constraints. The use of the validated Turkish 
VERITAS-Pro scale enabled a comprehensive assessment 
across six adherence domains. Subgroup analyses by self-
infusion, infusion timing, and bleeding frequency provided 
nuanced insights. Notably, identifying “communication” 
as the weakest domain highlights a key area for clinical 
intervention. The high rate of self-infusion also underscores 
the value of patient education and structured training.

Limitation 
The study’s cross-sectional design limits causal inference. 
The sample may be affected by selection bias, as only patients 
who accessed care during the lockdown were included. 
Adherence was partly self-reported, introducing potential 
recall and social desirability biases. Relevant variables such as 
psychosocial or socioeconomic factors were not assessed, and 

the absence of longitudinal data restricts evaluation of long-
term adherence trends.

CONCLUSION

This study provides valuable insights into the predictors 
of clinical outcomes in patients with chronic bleeding 
disorders, particularly hemophilia. Age was found to be a 
significant predictor, while self-infusion status significantly 
improved adherence and clinical outcomes. These findings 
highlight the importance of patient empowerment through 
self-management strategies and consistent treatment 
regimens. However, the lack of significance for diagnosis-
age and recent treatment modifications suggests that other 
factors, such as genetic predispositions and psychosocial 
variables, may play a more prominent role in determining 
long-term clinical outcomes. Further research is necessary 
to explore these factors and refine predictive models for 
personalized treatment approaches. Self-infusion training 
and patient-centered communication strategies are 
essential to improving treatment adherence in hemophilia, 
a chronic condition. Educational programs that encourage 
individuals to take responsibility for their own treatment 
management can enhance adherence, especially during 
pandemics or in rural areas where access to healthcare is 
limited. Adopting communication methods aligned with 
patients’ health literacy and integrating digital platforms 
(e.g., teleconsultation, reminder apps, virtual education) may 
further improve treatment engagement. In clinical settings, 
these strategies play a vital role not only in managing 
hemophilia but also in improving long-term outcomes in the 
care of chronic diseases.
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