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LIST OF ABBREVIATIONS  
 
 

In Latin 
FVII- coagulation factor seven 
 
FVIII- coagulation factor eight 
 
FIX- coagulation factor nine 
 
EAA-epsilon-aminocaproic acid 
 
BHA- Bulgarian Hemophilia Association 
  
DDAVP- D-amino D-arginine Vasopressin, Desmopressin 
 
DMFT- carious index for carious, missing, filled teeth 
 
DMFS- carious index for carious, missing, filled surfaces 
 
NUTS- (from French: Nomenclature des unités territoriales statistiques) areas 
designated for the main purpose of statistical reporting of territorial units 
 
WFH - World Haemophilia Federation 
 
EUHANET- European Hemophilia Network 
 
PRGF-plasma rich in growth factors  
 
HFG- hepatocyte growth factor 

 
Statistical symbols 

 
 
n - number of studied units of observation 

S--sum 

SE-standard error 

95% CI - confidence interval with a guaranteed probability of 95% 

p- level of significance 

Z-value of the Wilcoxon test 
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INTRODUCTION 

 
Hemophilia is the most common hereditary coagulopathy. It manifests with 

haemorrhages due to affected plasma phase of blood clotting. Men usually have 

symptoms inherited from maternal line, and women are heterozygous carriers of the 

recessive gene. Hemophilia has a frequency of approximately one in every 10,000 births, 

which is the same in all ethnic groups and races. In Hemophilia Athe frewuency is one 

in 5,000 births, and in Hemophilia B is one in 30,000 births. The first represents 80-85% 

of the total share of all haemophilia cases. Haemophilia occurs  due to mutations in the 

FVIII  and FIX genes, some of which are transmitted hereditary. About 1/3 of all cases 

are the result of a spontaneous mutation in which there is no registered family history.  

Early detection and diagnosis of hemophilia is essential in order to receive appropriate 

treatment in time.  

Hemophilia A and B have three forms: mild, moderate and severe form. The mild 

form of hemophilia A can be detected accidentally after spontaneous injuries, 

manifested most often with muscle hematomas, hematomas in the maxillofacial region, 

diring the eruption of the permanent dentition or during invasive prodecures in dental 

practice. Hemorrhages in the severe form of hemophilia could cause acute pain and lead 

to temporary working incapacity or invalidity. Invasive treatment procedures, such as 

dental extraction, subginival periodontal treatment, even conductive anesthesia in the 

oral cavity require an integrative approach. Multidisciplinary approach is all about 

gathering the right team of specialists, planning the procedure in advance,  immediately 

managing the situation in need, and control bleeding episodes in the mouth cavity. 

Poor oral health and the consequences are problems of high social significance. Impaired 

chewing and speech functions negatively affect the quality of life of people with 

coagulopathies. Until the beginning stage of this research, it has not been studied 

whether there is a link between the self perception of children with hemophilia of their 

oral status and their dental habits. Limited social activity has been observed in cases of 

comorbidity- in patients with bleeding disorders and compromised oral health. An 

assessment of the awareness and habits associated with oral health of children with 

hemophilia, aimed at both children and their parents, makes it possible to determine 
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whether the treatment provided to each patient is appropriate for them. I provides the 

opportunity for multifactorial improvement of dental care from an early age for children 

with haemophilia. 

 For the first time in Bulgaria, a detailed study of the awareness of oral health of 

children with haemophilia and their parents is carried out, as well as an assessment of 

the knowledge and readiness of Bulgarian dentists to provide dental care to this risk 

group.  

 
Research Aim and Objectives 

 

Research Aim 

The aim of this scientific work is to study the awareness and habits associated 

with oral health in children with haemophilia and to create recommendations for 

improving dental care for them. 

 

Objectives 

1. To examine the awareness and habits of children with hemophilia, parents of 

children with hemophilia and children without haemophilia associated with oral 

health  

2. To examine dental practitioners' awareness of the impact of hemophilia on oral 

health 

3. To develop recommendations for the promotion of oral health and prevention of 

dental diseases in children and adults with haemophilia aimed at dental doctors 

4. To design a model of health-promotion policy aimed at improving dental care in 

children with haemophilia  
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1.MATERIALS AND METHODS 

 

1.1.Survey period: January 2017 – June 2020 

1.2.Location of the survey:  

§ Summer camp for parents of children with hemophilia from 0-3 years in Strelcha 

§ Summer rehabilitation camp for children from 7-14 years in Kranevo 

§ Outpatient individual and group dental practices medicine and dental centers in 

Bulgaria. 

1.3.Materials and methods for Objective 1.  To examine the awareness and habits of 

children with hemophilia, parents of children with hemophilia and children without 

haemophilia associated with oral health  

Subject of observation – habits and awareness related to dental health in children with 

hemophilia, parents of children with hemophilia and children without hemophilia 

Units of observation: 

1 group - 31 children aged 7-18 years. with haemophilia 

2 group- 33 parents of children with haemophilia 

3 group- 108 children without haemophilia 

Methodology 

A sociological method was used. The primary sociological information for 

children with haemophilia was collected through a direct individual questionnaire. 

Questions related to self-assessment of their oral status provide information about the 

quality of life related to the dental health of the respondents. Some of the questions 

contain the possibility of more than one answer.  

Primary sociological information for parents of children with hemophilia was 

collected through original direct individual questionnaire developed for the study. The 

questionnaire used (Appendix No2) is original and its use provides information on the 

socio-demographic characteristics of parents, their knowledge and habits of oral 

hygiene, quality of life related to dental health, care for children's oral health and 

problems related to bleeding from their child's oral cavity.  
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Primary sociological information for children without haemophilia was collected 

through a direct individual questionnaire similar to the questionnaire for children with 

haemophilia used in Objective 1. The questionnaire used (Appendix No2) is original 

OHIP-14-based questionnaire. This questionnaire was applied to a control group of 108 

children who visited dental care outpatient practices in Bulgaria. The application of the 

questionnaire provides information about the demographic characteristics of the 

contingent, their knowledge and habits of oral hygiene, self-assessment of their oral 

status and the possibility of comparison with children with hemophilia.  

1.4.Materials and methods for Objective 2. To examine dental practitioners' 

awareness of the impact of hemophilia on oral health 

Subject of observation - the awareness of dental doctors about the impact of 

hemophilia on oral health 

Units of observation - 104 dental doctors 

Methodology 

 A sociological method was used. The primary sociological information for 

dental practitioners is collected through original, developed direct individual 

questionnaire. The questionnaire used (Appendix No4) consists of open, closed and 

mixed questions. The questions are related to the doctor's service and qualification in 

dental medicine, his awareness and readiness to treat a patient with haemophilia.  

haemophilia in Bulgaria by region. Some of the questions make it possible to choose 

more than one answer. 

1.5.Materials and methods for Objective  3 and Objective 4. To develop 

recommendations for the promotion of oral health and prevention of dental diseases 

of children and adults with hemophilia, aimed at dental doctors and to design a model 

of health-promotion policy aimed at improving dental care of children with 

haemophilia 

Based on literary sources and scientific research, treatment of children and 

parents with hemophilia and with the help of statistical analyses, algorithms for the 

prevention of oral health and treatment of patients with hemophilia aimed at dental 

doctors have been developed.  
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1.6. Signs of observation 

Ø Factorial signs: gender; age; profession; education; specialty; duration of oral 

hygiene; guidelines for carrying out oral hygiene; types of oral hygiene products; 

awareness of the pathology of hemophilia, etc. 

Ø Resulting signs: problems with oral health; frequency of visits to a dental doctor; 

discomfort due to dental problems; duration of bleeding; confidence to work 

based on the different bleeding risk, etc. 

1.7.Organs, conducting the study  

Ø The survey was conducted with the personal participation and control of dr. 

Mandova, under the direction of the supervisor.  

Ø Bodies of observation are doctors present at the parental and children's camps, 

who are familiar with the purpose and tasks of this study, as well as the specific 

conditions for its proper conduct.  

Ø The bodies of observation are also dental practitioners who are familiar with the 

purpose and tasks of this study, as well as the specific conditions for its proper 

conduct.  

 

1.8. Statistical methods  

The systematization, processing, and analysis of primary data in the form of 

quantitative and qualitative variables from closed and semi-open issues was 

implemented with the statistical package of the IBM SPSS Statistics v. 25 social 

sciences software. For all tests, a level of significance p<0.05 was adopted. The 

grouping, encoding, and analysis of the open and the "other, please clarify" field of semi-

open questions was achieved with Microsoft Office Excel 2013. The following methods 

were applied: 

1.8.1.Descriptive analysis to describe the structure of the variables studied: 

• Descriptive analysis of quantitative variables – quantitative description of the main 

properties and characteristics of the set of data, aggregation and evaluation of the 

main statistical parameters; the normality of the distribution of quantitative variables 
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is tested with the non-parametric method of checking consistency between empirical 

and theoretical distribution Kolmogorov – Smirnov, Shapiro-Wilk test and 

D'Agostino – Pirson. The normally distributed data are presented as an average (x̄) 

± standard deviation (Sx), while in the absence of normal distribution the data are 

presented using positional mean dimensions – median (Me) and distance between 

quartiles (IQR) – difference between the 25th and 75th. 

• frequency analysis of qualitative variables – absolute and relative frequencies. 

Presented as ordinary numeric values (n) and as a relative share (%) ± average error 

(Sp) respectively. 

 

1.8.2.Verification of statistical hypotheses 

§ parametric analysis 

to prove a difference between two dependent variables T-test (Paired-Samples T 

Test) 

§ non-parametric analysis 

i. U-criterion – to compare the relative shares of two 

alternative samples; 

ii. Z-test – for comparing relative shares, with bonferoni 

correction for all pairs of comparisons; 

iii. Cruscall-Wallis criterion – to compare three or more 

quantitative signs that do not have a normal distribution in independent samples; 

iv. Fisher's exact test in four-fold tables – for the 

verification of statistical hypotheses for a minor (accidental) influence of a factor; 

v. Chi-square (c2) Pirson criterion – for the study of 

associations and dependencies when studying unmethried /quality/ signs; 

vi. Chi-square (c2) McNemar criterion - for the study of 

associations in the study of dichotoma dependent variables;  

vii. Wilcoxon signed-rank test – to check hypotheses for 

difference between two dependent samples;  
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1.9.Minutes of the Committee on Scientific Ethics 

 
The scientific study was approved by the Committee on Scientific Ethics at the 

Medical University of Plovdiv, Bulgaria by  Minutes No 6/07.10.2021.  The documents 

submitted for approval include an application form for consideration of an ethical expert 

evaluation of research and projects involving research on humans; questionnaires for 

groups of children with and without haemophilia; parents of children with haemophilia 

and dental physicians; an informed consent form for parents to participate in a study 

regarding their children; a declaration of consent to comply with the Helsinki 

Declaration and its ethical principles for medical research; and a declaration of consent 

to comply with the Helsinki Declaration and its ethical principles for medical research.  

including people; design of the study and a summary of the research. 

Minutes of the Committee on Scientific Ethics at the Medical University of 

Plovdiv concludes that the scientific study meets the standards and criteria for sciece, 

ethics and complies with the requirements of: the Helsinki Declaration of Ethics in 

Science; The principles of Good Clinical Practice; Bulgarian laws and regulations for 

carrying out clinical and scientific research with the participation of people from 

08.10.2021.  
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2.RESULTS AND DISCUSSION 

 

2.1. CHARACTERISTICS OF THE PARTICIPANTS 

The contingent of participants for the research regarding dental care for 

children with haemophilia consisted of 31 children with haemophilia, 33 parents of 

children with haemophilia, control group 108 children without haemophilia and 

104 dentists. Respondents are from all geographical areas in Bulgaria with a 

diverse level of education.  Dentists who have treated patients with hemophilia, 

increases with an increase in years of service and acquisition of a specialty in dental 

medicine. 

2.1.1.Children with haemophilia 

The surveyed children with haemophilia were 31 between the ages of 7 and 18 

(xa=11.55;  Sx=0,58; Mo=14,00; me=12.00), and due to the specifics of the disease they 

are only boys. Age is associated with the ability of the individual to implement 

independent oral hygiene procedures. For the study, the education of the observed 

contingent is accepted using the following classification of 3 groups: elementary (I-IV 

class), middle (V-VII class) and secondary (VIII – XII class). (Figure 1 and 2) The 

highest among respondents was the relative proportion of boys with primary education 

(n=13; 41.9±2.95%), which is also determined by the locations of the survey, a children's 

summer camp .  

  
Figure 1. Distribution of children with hemophilia by level of education  

The distribution among children with hemophilia in Bulgaria is grouped by 

statistical territorial regions (NUTS 2). According to the classification used in the 

elementary
41.94%

middle
29.03%

secondary
29.03%
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country, six regions are divided: South-West region, South-Central region, South-East 

region, North-East region, North-Central region and North-West region. There was no 

statistically significant difference between the level of education and place of residence 

by region among children with hemophilia (p> 0.05) (Figure 2). The largest are the 

relative shares of the children surveyed from the cities of Sofia (n = 12; 38.71 ± 8.75%), 

Plovdiv (n = 5; 16.13 ± 6.61%) and Pleven (n = 2; 6.45 ± 4.41%) 

 
Figure 2. Distribution of the surveyed children and parents by NUTS 2 regions  

2.1.2.Parents of children with hemophilia 

 Among the most important factors influencing the formation of habits related to 

oral health are family upbringing and health culture, originating from parents. The 

behavior of children is to considerate extent a mirror image of adult members of their 

family. Family environment of children with hemophilia is also pointed as a key factor 

in acquiring autonomic oral hygiene habits in the family. The sample of parents of 

children with hemophilia includes 33 mothers and fathers of children with bleeding 

disorders of FVIII, FIX (women n = 22, 66.67 ± 8.21% and men n = 11, 33.33 ± 8.21%), 

divided into the six groups by statistical territorial regions (NUTS 2) in Bulgaria. 

The age of the parents influences the formation of the family and the development 

of health behavior in children. For men the average age is 40.18 years ± 1.33 years 

(range 33-50 years), while for women it is lower - 36.55 years ± 1.15 years (range 24-

44 years). To study the education of the observed contingent of parents, a classification 

of 4 groups is used – primary (I-IV grade), lower secondary (V-VII grade), secondary 

(VIII-XII grade) and undergraduate degree. The distribution by education factor shows 

51.61%

22.58%

9.68%

3.23%

12.90%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
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that the relative share of men and women is similar in the groups with upper secondary 

and undergraduate education, with no statistical association between the sexes in the 

groups with lower education (p> 0.05). 

 

 
Figure 3. Distribution of parents of children with hemophilia according to their 

educational level 

The distribution of the surveyed children and parents by regions is similar, with 

no statistically significant difference between the two groups. This is also due to the fact 

that in the places where the survey was conducted, the contingent is from the same 

families. There is a tendency during summer parent camps for parents who attend the 

informative and social events to be accompanied by their children or to motivate them 

to be part of identical social events, e.g. children's rehabilitation summer camp. 

The economically active part of the country's population is concentrated in the 

biggest cities and there and has the largest relative share of general education and higher 

education institutions. Most of the respondents in our study are from the region where 

the capital is located, as well as the second biggest town in Bulgaria. (Figure 4) 

 

9.09%
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54.55%

4.55%
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0.00%
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50.00%
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Figure 4. Distribution of the surveyed children and parents by NUTS 2 

regions 

The economically active part of the country's population is concentrated there 

and has the largest relative share of general education and higher education institutions. 

 

2.1.3.Children without haemophilia 

The sample of children without hemophilia included 108 children as a control 

group. This group of children do not have a registered defect of FVIII or FVIX at the 

time of the study. Only boys are included in the control group due to the fact that the 

disease is manifested only in males. The relative shares of children without hemophilia 

by region are from all regions of Bulgaria, with an advantage in large cities. This 

phenomenon is a consequence of the active processes of urbanization, when a large part 

of the families living in smaller settlements leave them and move to larger cities in 

search of economic stability and a better quality of life. 

 

2.1.4.Dental practitioners 

The study of the opinion of dentists on the impact of hemophilia on oral health 

involved 104 dentists with work experience, divided into three groups of 1-5 years. (n = 

49; 47.10 ± 4.89%), 6-15 years. (n = 42; 40.40 ± 4.81%) and over 15 years. (n = 13; 

42.42%
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12.50 ± 3.24%). They are practicing in the six statistical territorial regions (NUTS 2) in 

Bulgaria. The relative share of female doctors (n = 60; 57.69 ± 4.84%) is higher than 

their male counterparts (n = 44; 42.31 ± 4.84%), which is fully in line with the trend for 

the predominance of women in the dental profession. 

There was a statistically significant difference between the acquired specialty and the 

length of service of the dentist (χ2 = 40.755; p <0.001) (Figure 5). The share of doctors 

with up to 5 years of experience who have a specialty is minimal (n = 3; 6.12 ± 6.27%), 

but this relative share increases convincingly over time. A longer period is needed to 

acquire a specialty in the field of dental medicine, due to the large number of graduates 

of the "Master of Dental Medicine" degree each year. Unlike their colleagues with less 

experience, who took part in the survey, almost all of the elderly dentists with more than 

15 years of experience have acquired a specialty. The average length of service of the 

dentists participating in the study was 8.91 ± 0.85 years (range 1-38 years). 

 

 
Figure 5. Work experience and acquired specialty of dentists 

0.00% 20.00% 40.00% 60.00% 80.00% 100.00%

1-5 y.

6-15 y.

over 15 y.

6.12%

26.19%

92.31%

93.88%

73.81%

7.69%

with speciality without speciality
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Only a quarter of the participants have a speciality. There is no statistically significant 

difference between the acquisition of a certain specialty and the length of service (p> 

0.05), but it is accidental. No correlation is established between gender and specialty. 

No statistically significant difference was found regarding the observed specialties and 

gender of the dentist (p> 0.05). Among the dentists participating in the study, the 

relative share of those who have a specialty in general dentistry is the largest, followed 

by prosthetic dentistry (Figure 6). 

 

Figure 6. Distribution by specialties among dental practitioners 

The relative share of dentists who reported being not aware of hemophilia is 

relatively small (n = 12; 11.54 ± 3.13%). Only one third of dentists reported treating a 

patient with haemophilia in their practice (n = 36; 34.62 ± 4.67%). More than half (n = 

56; 53.85 ± 4.89%) have not treated a patient with hemophilia and cited as a reason that 

they have not met such case in their practice. It is surprising that the share of dentists (n 

= 12; 11.54 ± 3.13%) who admit that they are not prepared to work with people with 

coagulopathies in their practice. This is mainly due to the share of respondents who have 

1-5 years of experience and are not aware of the disease (n = 9; 75.00 ± 12.50%). The 

dentists who indicated that they are not prepared to work with patients with hemophilia 

are mainly from the groups with work experience up to 15 years. All of their colleagues 

with experience over 15 years had such patients or feel prepared to work with them. 
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 Figure 7. Work experience among dentists depending on whether they have 

treated a patient with hemophilia 

More experienced dentists report that they have treated more patients with 

hemophilia in their dental practices, suggesting that older dentists are more preferred in 

case of patient at risk. There is a statistically significant difference between the two signs 

of work experience and treatment of patients with hemophilia (χ2 = 13.693; p <0.008). 

 

2. RESULTS AND DISCUSSION 
Total number of observation units: 276 

They are distributed as follows: 

§ 31 children with hemophilia 

§ 33 parents of children with hemophilia 

§ 108 children without hemophilia 

§ 104 dentists 

2.2.Awareness and habits of children with hemophilia related to 

oral health and comparison with parents of children with 

hemophilia and control group 
2.2.1.Oral hygiene habits 
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Children's behavior related to their oral hygiene and eating habits can affect not 

only their dental but also their overall health. If left untreated, dental disease can 

progress and lead to the need for complicated procedures, such as extractions under 

general anesthesia, that cause additional distress for children with hemophilia and their 

families. Establishing proper oral hygiene and eating habits at an early stage in a child's 

life is important for good dental health and protects against dental caries in early 

childhood. Dental prophylaxis is crucial given the existing link between early childhood 

caries and the health status found in adolescents and adults. 

Consecutive oral hygiene procedures, which include repetitive, healthy 

behaviour such as toothbrushing, are especially important to provide adequate protection 

against dental disease. In children with haemophilia, there is an increased commitment 

to oral disease prevention activities. The share of visits for prophylactic examination 

among children with hemophilia at the dentist dominated over the other causes (n = 11; 

35.48 ± 8.59%), followed by visits for "pain or problems with teeth / gums" (n = 10; 32 

, 26 ± 8,40%), as the smallest part of the children have already started treatment (n = 5; 

16,13 ± 6,61%). Dental check-ups have been shown to improve oral health, and are also 

more common in children than in adults. More frequent visits can help overcome 

barriers in children that lead to poor oral hygiene. 

 
Figure 8. Reason for the last visit to the dentist among children with and without 

hemophilia and parents 

32.26%
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Regarding past visits to the dentist, the proportions of children with and without 

hemophilia are different (p <0.05). The group of children with hemophilia has visited a 

dentist more than 2 times in the last year, which differs significantly from the control 

group. There were fewer visits to the dentist (χ2 = 5.29, p = 0.02). There is a statistically 

significant difference between the reasons for the last visit between the groups of 

children (χ2 = 5.18, p = 0.02). Children without hemophilia have visited a dentist mainly 

in need of initial treatment or subsequent treatment. 

 

 
Figure 9. Frequency of dental visits in children with hemophilia in the last 

12 months 

In the group of hemophiliacs, the relative share of children who visit a dentist to 

start treatment or subsequent treatment is the smallest. The reason may be due to better 

habits of children with hemophilia, who are significantly better informed about the 

possibilities of prevention, such as prevention of life-threatening dental conditions. 

A very small proportion of children with haemophilia have started dental 

treatment as a result of toothache or pain in the soft tissues of the oral cavity (n = 5, 

16.13 ± 6.61%), or dental treatment (n = 5, 16.13 ± 6) , 61%). Regarding the clarification 

of more detailed information about the reasons for visiting dentists, the lack of an 

unambiguous response in children with hemophilia (n = 11, 35.48 ± 8.59%) is also a 

common response. 
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Table 1. Distribution of children with and without hemophilia to visit a 

dentist by reason and age 

Reason to 

visit a 

dentist 

Factor 

β-

regression 

beneficiary 

SE Z p 
Odds 

ratio 

Pain or 

problems 

with 

teeth/gums -

prophylactic 

examination 

 Coefficient  0.6513  0.9390  
 

0.694 
 0.488  1.918  

   Age  -0.0660  0.0736  
-

0.898 
 0.369  0.936  

                    

  
 

 
Case vs 

Controls 
 0.1283  0.5107  0.251  0.802  1.137  

Treatment / 

follow-up 

treatment - 

prophylactic 

examination 

 Coefficient  -2.1413  1.0481  
-

2.043 
 0.041  0.117  

   Age  0.1110  0.0728  1.525  0.127  1.117  

                    

   
Case vs 

Controls 
 1.0538  0.5955  1.770  0.077  2.868  

 

Comparison with other authors gives grounds to claim that children with 

hemophilia often visit a dentist, according to the optimal recommendations (1-2 times a 

year). However, their relative share is lower than in the Scully et.al. study, where 85.7% 
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visit a dentist and a study in New Zealand, where 81.2% visit with the same frequency. 

The true motives for dental visits can be better analyzed during an interview with each 

child, which is a recommendation for future research. Regardless of age, healthy 

controls on children with hemophilia were 2.86 times more likely to see a dentist for 

treatment than for a prophylactic examination (z = 2.50; p = 0.012). Table 7 shows 

differences in the results of the comparison between children without hemophilia and 

children with hemophilia in terms of their oral hygiene habits. Among the respondents 

there was a statistically significant difference in the incidence of toothache, which is 

much less common among hemophiliacs (p <0.01). The duration of oral hygiene is 

particularly important for maintaining healthy tooth structures, and it is recommended 

to clean teeth with a brush and toothpaste for 3 minutes or more (Figure 11) (Ziebolz D 

et al., 2011; Magnani C et al. , 2019; Kabil N et al., 2011). 

  
Figure 10. Duration of brushing teeth in children with haemophilia 

In children with haemophilia, a 1 minute duration of habit (n=5, 16.13±6.61%) 

or 2 minutes (n=13) was most commonly observed; 41.94±8.86%), which is considered 

insufficient to carry out satisfactory oral hygiene. Oral hygiene could be associated with 

the inclusion of other oral hygiene habits in the overall dental care process. morning and 

evening (n=20; 74.07±8.43%) and less frequently after each meal (n=4, 12.90±6.02%).   

More than 3/4 of the children surveyed with hemophilia reported performing oral 

hygiene procedures two or more times a day. Regardless of age, children with 

hemophilia have a 2.47 times more chance of cleaning their teeth compared to their 

healthy controls . 
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Figure 11. Relative share of children with and without hemophilia and parents, 

depending on the daily frequency of oral hygiene habits 

Even during the eruption the first temporary teeth of children, parents should be 

careful to choose the right means of oral hygiene, depending on the fluoride content and 

age of adolescents. About one third is the relative share of children with hemophilia who 

report using fluoride supplements for their teeth (n = 11; 35.48 ± 8.59%). Children who 

use fluoride supplements, in turn, brush their teeth longer (Table 9), between which two 

habits have a statistically significant association (χ2 = 6.63; p = 0.01). 

 

Table 2. Relationship between the duration of the habit of brushing teeth and the 

use of fluoride products in oral hygiene 

  Duration of cleaning teeth  

Use of 

fluoride 

products 

for oral 

hygiene 

  Less than 3 minutes 3 minutes or more 

 
n % Sp n % Sp 

yes 5 16,67 9,68 8 61,54 13,49 

no 15 83,33 9,68 5 38,46 13,49 

Total 20 100 
 

11 100 
 

        

25.81%

74.19%

20.37%

79.63%

18.18%

81.82%

ONCE A DAY 2 OR MORE TIMES A DAY
children with hemophilia children without hemophilia
parents of children with hemophilia
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In addition to the dental motivation for oral hygiene in a clinical setting, which is 

provided periodically, the motivation to improve oral hygiene may be related to family 

training. More than half of the participants in both groups of children received advice 

on oral hygiene from their parents. Learning the habits of the family environment is the 

key to understanding and acquiring oral hygiene habits in children and achieving a better 

quality of life for the youngest generations. In practice, it is difficult for families with 

hemophilia to fully follow the recommendations of dental professionals at home. The 

focus should be on controlling children who perform routine oral hygiene procedures to 

become autonomous. In addition to periodic remotivation by a dentist, more than half 

of the children with hemophilia also receive support from their parents (n = 18; 58.06 ± 

8.86%) regarding proper oral hygiene, or a reminder of the frequency of oral hygiene 

habits. 

 
Figure 12. Advice received from parents regarding oral hygiene  

 

Oral hygiene products for children with hemophilia 

Among the surveyed children with hemophilia, all respondents answered that 

they use a toothbrush and toothpaste when performing procedures to maintain oral 

hygiene. Children know most of the additional means of oral hygiene and are familiar 

with the correct methodology for cleaning teeth, but the share of those who use them is 

different. Figure 13 shows all oral hygiene products and the relative shares of children 

and parents using them. 
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Figure 13. Oral hygiene products used by children with hemophilia, parents 

and children without hemophilia 

An aspect of oral hygiene that can be improved, according to all authors studying 

oral health in hemophilia, is the use of dental floss. Among the surveyed children 

between 19.35-36.36% use dental floss in Bulgaria. The difficulties faced by children 

with hemophilia in Bulgaria on a daily basis in terms of maintaining good oral health 

(material, physical, mental) were analyzed with the help of individual and collective 

interviews with each respondent invited to share their experiences during Children's 

summer camp for rehabilitation of children with hemophilia. 
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2.2.2. Eating habits in children with hemophilia 

There are many factors that influence the formation of a healthy permanent dentition 

in the population, the main role being played by eating habits. Among children with 

hemophilia, low consumption of carbohydrate foods is observed, which is considered a 

major factor in the prevention of oral diseases. A diet low in carbohydrates in turn 

prevents the accumulation of plaque and tartar formation, the occurrence of dental 

caries, and reduces the need for frequent visits to the dentist. 

More than half of the children with hemophilia reported consuming carbohydrate 

drinks, but rarely (61.29 ± 8.75%), and only 2 children reported consuming such foods 

very often (6.45 ± 4.41%). There was no statistically significant difference between 

children with and without hemophilia in terms of beverage consumption, with nearly 

three-quarters of the two groups confirming that they consume sweetened beverages. (in 

children without hemophilia n = 85; 78.70 ± 3.94%, in children with hemophilia n = 22; 

70.97 ± 8.15%). 

The effect of the diet predetermines the self-assessment of oral health of individuals 

themselves, with a statistically significant difference between groups with different 

frequencies of carbohydrate foods. Children who rarely drink sweetened beverages (n = 

22; 70.97 ± 8.15%) describe their oral health as excellent (n = 11; 57.89 ± 11.33%), but 

with increasing frequency of intake, it deteriorates significantly (χ2 = 14.86; p = 0.02). 

 
Figure 14. Frequency of carbohydrate beverage consumption among children 

with hemophilia 

61.29%

32.26%

6.45%

seldom often very often
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Intake of less sweetened beverages is also associated with increased fluoride intake 

(χ2=10.31; p = 0.01). The results of our study are similar to the results of a similar study 

conducted in Finland. The source of fluoride is mainly toothpaste (99% of those on the 

market are fluoride), and rarely children and their parents report other dietary 

supplements to prevent caries. Fluoride supplements are recommended especially for 

children at high risk of tooth decay. In many settlements in Bulgaria there is an excessive 

content of fluoride in drinking water, as well as in nearly 50% of all bottled Bulgarian 

mineral waters, which have a higher content than recommended for children. According 

to the European Commission, Bulgaria is at the forefront in the EU in terms of fluoride 

water consumption, especially in regions with proven higher values of 1.5mg/l fluoride, 

where fluorosis is also observed. It is mainly due to improper consumption of mineral 

water and awareness among parents. (Table 3) 

Table 3. Relationship between fluoride intake and consumption of sweetened 

beverages in children with hemophilia 

  

Intake of fluoride products 

Yes No 

n % Sp n % Sp 

Frequency 

of 

consumption 

of sweetened 

beverages 

Seldom 9 81,82% 11,63% 10 50% 11,18% 

Often 0 0% 0% 10 50% 11,18% 

 

Very 

often 2 18,18% 11,63% 0 0% 0% 

  Total 11 100% 
 

20 100% 
 

 

Compared to consumption of sweetened beverages, children with haemophilia 

took more sweetened foods (n=26; 83.87±6.61%). It is interesting that while most 

children admit to taking carbohydrate foods to a high degree, they, on the other hand, 

take them rarely (n=30; 96.77±3.17%). In order to assess their impact on co-eating, the 

frequency of dietary intake, mainly the daily relationship between the main and 

intermediate meals, was analysed.  
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An association was found between the intake of intermediate meals, The most 

common option for choosing a diet was 3 main and 3 intermediate meals per day (n=10; 

32.25%), as well as 3 main and 2 intermediate daily intakes (n=7; 22.58%).  children 

with haemophilia also confirmed carbohydrate intake, which also affects carious 

activity. Only a small proportion of all respondents do not consume products with such 

content. In an analysis, the frequency of consumption of such foods showed a 

statistically significant difference (φ2= 34.37; p=0.000) between the relative proportions 

of children in the control group (n=40; 37.04 ±4.65%), compared to children with 

haemophilia, who in turn fed sweet foods much less frequently (n=30; 96.77 ±3.17%). 

 
Figure 15. Intake of carbohydrate foods from children with and without 

hemophilia 

2.2.3. Self-assessment of dental health in children with hemophilia, parents of 

children with hemophilia and children without hemophilia  

Many studies have been published on the overall quality of life associated with 

the health status of children with haemophilia. However, there is little literature that 

studies self-perception associated with oral health and dental care in hemophiliacs. The 

present study aims to examine the self-assessment associated with oral health in children 

with haemophilia. A comparative study was conducted to see if hemophiliacs were 

worse or better than the general population. Quality of life is best defined as the 

perception of the individual of their position in life, between the reality a person has and 

the concept of what that person wants, needs or expects. If this definition is evaluated 
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from a dental point of view, a new concept with the term of quality of life related to oral 

health arises.  

More than half of the surveyed children with hemophilia (n = 16; 51.61 ± 8.98%) 

described their oral health as "excellent", one third as "average" (n = 9; 29.03 ± 8). 15%), 

and a small proportion of children defined their dental health as “poor” (n = 2; 6.45 ± 

4.41%).  

 

Figure 16. Self-assessment of oral health in children with and without hemophilia 

and parents. 

The proportion of children with haemophilia who have specific oral problems is 

not high. Among children who have a specific problem in the oral cavity, the share of 

children who are concerned about "the way their teeth look" (n = 6; 19.35 ± 7.10%), ie. 

aesthetic aspect of the smile. In childhood, this aspect could be corrected with early or 

late orthodontic treatment, depending on the condition of the dentition and the fact 

whether it is temporary or permanent. 

Cronbach's alpha (α = 0.299 in children with hemophilia and α = 0.313 in children 

without hemophilia) was calculated, which shows good reliability and consistency of 

individual statements assessing quality of life. The Cronbach's correlation coefficient 

proves that the different elements are "consistent" with each other, but it should be borne 

in mind that the approach used for evaluation is significantly short. By itself, the 
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coefficient could not be interpreted in an absolute way for the quality of the research 

performed, nor for the data being worked on. The main weakness in assessing the 

perception of respondents when using this analysis is the short assessment tool, which 

reflects in a relatively lower value of the indicator. 

2.3. Awareness of dentists about the impact of hemophilia on 

oral health 
Apart from family education, the motivation to improve oral hygiene is mainly 

professional, realized in a clinical setting, which is provided periodically. Awareness 

and the forming of lasting habits in children depends not only on their own self-

awareness and family upbringing, originating from their parents, but also from health 

professionals. 

The duration of oral hygiene habits in children with hemophilia is related to the 

advice received from a dentist (χ2 = 6.85; p = 0.01). Children who received advice to 

improve oral hygiene or periodically check the correct method by a dentist, brush their 

teeth significantly longer (n = 9, 69.23 ± 12.80%) than those who have not been trained. 

Although more than half of the patients with haemophilia answered that they did not 

receive professional advice to improve oral hygiene (n = 18, 58.06 ± 8.86%), there was 

no statistically significant difference with healthy controls. More than 50% of the 

children in the control group were trained in the proper technique of oral hygiene by a 

dentist (n = 68, 62.96 ± 4.65%). Motivational methods have a significant advantage. 

They give results when dental professionals make extra efforts to motivate children to 

maintain good oral hygiene from the first visit, which will continue throughout their 

lives.  

 

58.06%

37.04%

41.94%

62.96%

children with hemophilia

children without hemophilia
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Figure 17.  Oral hygiene advice received from children with and without 

haemophilia from a dentist 

In the present study, the results are analysed according to the years of work 

experience, specialty and location of the practice among dentists. The relative share of 

responses advocating the most common manifestations in the oral cavity in patients with 

hemophilia is high in favor of good information among dentists. Respondents are 

familiar with the pathology that occurs in the oral cavity in patients with hemophilia, 

shown in Figure 19. 

 
Figure 18. Awareness of dentists about the pathology in the oral cavity in patients 

with hemophilia 

The curriculum of the course Dental Oral and Maxillofacial Surgery of future 

dentists teaches guidelines for the treatment in surgical practice of patients with 

concomitant diseases, including hemophilia. Although the thematic treatment of patients 

with haemophilia is well represented in the semester training, there are no treatment 

protocols to serve as guides to guide physicians through the steps of treatment if 

necessary. 

The use of clinical guidelines / work protocols is a key to providing quality care 

for children with haemophilia. Only after acquainting the dentists with different clinical 

cases and treatment scenarios and applying a consistent protocol of work, an objective 

assessment of their effect can be made. In the literature, Rahman emphasizes barriers 

not only to the creation of guidelines, but also to their implementation. (Rahman A et 

al., 2019) 
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Figure 19. Specialists with whom dental practitioners would make a consultatoin 

for treatment of a patient with coagulopathy 

There is a large proportion of dentists (n = 88; 84.62 ± 3.54%) who would feel 

more confident in treating a patient with haemophilia in their practice if they worked in 

a team with the haemophilia treatment center. In the recommendations for dental 

treatment, according to some authors, the best option is if the treatment center for 

bleeding disorders provides the dentist with information about past factor treatment. In 

the conditions of joint treatment with a multidisciplinary team, the success of the 

procedure and the safety for the patient increases exponentially in the future. 

The relative share of dentists who have treated a patient with hemophilia in their 

practice (n = 36; 34.62 ± 4.66%) increases with their length of service. The share of 

those who are not aware of coagulopathies is small (n = 12; 11.54 ± 3.13%). 
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Figure 21. Interest of dental doctors in a Postgraduate Course for treatment of 

patients with haemophilia or other comorbidity incl. rare diseases  

The differentiation of the diverse specialties in dentistry and the possibility for each 

dentist to choose whether to work as a general practitioner or to focus on a narrower 

specialty is becoming more and more obvious. There is a growing interest in dental and 

medical-dental centers where patients can be treated by a multidisciplinary team. 

 
Figure 21. Relative share of dentists voting to form a team to treat patients with 

haemophilia 

In order to correctly refer the patient for consultation with the necessary doctor, 

it is necessary to divide the procedures into low-risk and high-risk, justifying the 

different categories of risk of bleeding in dental practice. On the other hand, according 

to clinical trials, the factors in patients associated with an increased risk of bleeding are: 

increasing age (belongs to high-risk procedures) and concomitant exposure to 

antiplatelet therapy (low-risk procedures), or nonsteroidal anti-inflammatory drugs. 

funds (high risk procedures). According to the protocols for treatment and classification 

of procedures according to the risk of bleeding, low-risk procedures can be performed 

safely without changing factor therapy, provided it is INR≤ 3.5, sutures are applied to 

the wound and local application of hemostatic agent tranexamic acid is prescribed for 

rinsing of the oral cavity 5.0%, 10ml for 5 days]. To follow this protocol, patients must 

be registered and prepared for the planned dental procedure on an outpatient basis at 

least 24 hours in advance. However, these recommendations do not provide guidelines 

for the management of high-risk outpatient procedures (eg, extraction or implantation 

of> 3 implants or orthognathic surgery). For these high-risk procedures, a change in 
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anticoagulant therapy with the inclusion of tranexamic acid is recommended in 

accordance with the international guidelines for mandatory inpatient treatment. 

There is no unambiguous, evidence-based literature examining the periodontal 

status of adults or or children with haemophilia and their oral hygiene practices. 

 
 

Figure 23.  Safety in providing orthodontic treatment to a patient with hemophilia 

 

In cases where the procedure is not high risk due to the risk of bleeding, but is 

highly specialized, such as periodontal therapy or orthodontic treatment, the decision is 

made based on personal confidence and qualification of the doctor in providing dental 

services. 

The oldest recognized specialty in dentistry is orthodontics and dentofacial 

orthopedics, which traditionally places high demands on perfectionism in completing 

the results of treatment. (George R Sr., 2009) The mass of patients in orthodontics are 

in their early to middle teens. The possibilities of late (with fixed technique) full-

spectrum orthodontic treatment can be applied to them. (Williams BJ, 1992) Orthodontic 

treatment of people with hemophilia has been neglected for years due to the inability to 

properly assess the risk of bleeding. Early and late complications, such as hemorrhage, 

can occur when soft tissues, cheeks, gingiva, uvula, retention elements, and apparatus 

are affected during treatment. (Mordecai R. 1998) Although dental procedures in 
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patients with hemophilia carry a higher risk of bleeding, in this group it is quite possible 

to achieve successful orthodontic results at the end of treatment, in case the underlying 

disease is under control. Nowadays, children and adults with hemophilia can undergo 

orthodontic treatment in the same way as any other patient, ie. hemophilia is not a 

contraindication to orthodontic treatment. nowadays it is taken with the same criteria as 

in children without hemophilia. 

More than half of the respondents in our study indicated that they would refer a 

patient for consultation with an orthodontist for early or late orthodontic treatment. 

Predominance is observed in treatment with a fixed technique for which there are no 

standardized protocols for clinical work in hemophilia. For the use of haemostatic agents 

in patients with bleeding disorders, it is necessary to follow the guidelines given by the 

World Hemophilia Federation. The protocols are a guide for changing the current and 

prescribing follow-up therapy for patients with hemophilia A, hemophilia B, von 

Willebrand's disease and others. 

 In patients with bleeding disorders prepared for outpatient dental treatment, it is 

necessary:  

• The patient should be prepared 24 hours before the procedure 

• Measured INR available 72 hours before the procedure 

• Measured in the outpatient clinic INR ≤ 3.5 

• Prescribing tranexamic acid to be included in treatment protocols. 

In children with haemophilia, a number of haemostasis tools and techniques are 

used before and after surgery to reduce the amount of factor therapy to prevent bleeding. 

There are data in the literature on the successful use of hemostatic agents used in people 

with hemophilia. (Gupta A et al., 2007) There is a lack of evidence-based studies to 

provide a comparative feature, on the one hand, between different local haemostatics 

and, on the other hand, in patients with and without haemophilia. Among the most 

commonly used medications are the following: 

Hemostasis medications used in dental practice 

1. Gelfoam, Hemospon, Gelaspon, Gelatamp, Hypro-Sorb R, Surgispon, Unispon, 

Prima (Pfizer, Markham, Ont.) Absorbing gelatin sponge 

2. Bleed-X (QAS, Orlando, Fla.) Microporous polysaccharide hemispheres 
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3. Surgicel (Ethicon, Markham, Ont.) Oxidized cellulose 

4. Floseal, Tisseel (Baxter, Mississauga, Ont.) Fibrin glue / fibrin sealants 

5. Thrombostat (Pfizer) Topical thrombin 

6. Medocapron, Cyklokapron (Pfizer) Tranexamic acid 

7. Amicar (Wyeth, Markham, Ont.) Epsilon-aminocaproic acid 

Among the dentists in Bulgaria a frequently used product is the hemostatic 

gelatin sponge. Nearly 88.46% of them report that they have it in their dental practices. 

It is the most frequently chosen mean of hemostasis. Another patented technology is 

Bleed-X, which product contains microporous polysaccharide hemospheres in 

combination with oxidized cellulose microfibers. The product successfully stops 

surgical local hemorrhages. Among the most commonly used hemostatic agents is 

Surgicel. It is a sponge, absorbable hemostatic material from the family of oxidized 

regenerated cellulose. According to literature data, it has proven over the years as a 

hemostatic agent, especially in minimally invasive procedures, such as most procedures 

in dental practice and microsurgery. 

Fibrin sealants, which are a biological adhesive, have been a modern tool for 

hemostasis in recent decades. They stimulate the conversion of fibrinogen to fibrin 

during coagulation. According to the literature of Cocero N., plasma rich in growth 

factors is as effective as fibrin sealants for topical use in surgical practice. Topical fibrin 

glue is effective as adjunctive therapy in people with hemophilia in surgical procedures. 

In invasive procedures, the dose of factor concentrates can be lower, which saves 

significant therapies and costs.  

In controlled studies, the use of dilute 4.8% aqueous solution of tranexamic acid 

(Medocapron) significantly reduced postoperative bleeding episodes in patients on 

anticoagulant therapy. Rinsing the oral cavity with tranexamic acid (5% aqueous 

solution) helps to form therapeutic concentrations of saliva, which also accelerates 

wound healing. Although tranexamic acid is not a typical hemostatic drug used in dental 

practice, 11.54% of respondents in our study have it and use it in their practice. 
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Figure 23. Haemostatic products available in dental practices  

2.4. Recommendations for oral health promotion and prevention 

of dental diseases of children and adults with haemophilia for 

dental practitioners 
 

Treatment plan: Anamnesis 

Dentists are well aware of the impact of bleeding disorders in the management 

of their patients. Therefore, proper dental and medical assessment of the patient's 

condition is required before starting treatment, especially if invasive dental treatment is 

planned. Patient assessment and medical history should be planned based on 

standardized medical questionnaires. Patients are questioned about all previous episodes 

of bleeding, spontaneous or when bruised or  injured, during and after previous invasive 

procedures. 

Preventive care 

People with hemophilia are at risk for conditions that compromise both hard and 

soft tissues. Prior to dental treatment, it is necessary to check strictly for the accepted 

therapy with concentrates of coagulation factors, therefore prophylaxis for these patients 
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is of the utmost importance. The most common diseases are periodontal disease, dental 

caries and dental abrasion. 

Dental restorations  

Dental restorations, including the placement of crowns and bridges, can be 

performed safely, provided that the guidelines for anesthesia are followed. 

 

Endodontic treatment 

Endodontic treatment is not defined as a risky procedure, although it sometimes 

induces bleeding in the area around the apex when the vascular bundle is interrupted / 

cut. This can lead to prolonged bleeding and cause pain or discomfort to the patient. The 

use of sodium hypochlorite to irrigate the root canal and calcium hydroxide in the form 

of a paste as an intracanal medication is recommended for the prevention and treatment 

of such local hemorrhages. Care should be taken when applying isolation (Cofferdam / 

Ruberdam) to avoid further trauma to soft tissues and to induce bleeding. 

 

Surgical treatment 

Most surgical procedures are referred to a specialized dental practice or to a 

maxillofacial surgery clinic, where the environment allows the administration of factor 

therapy and immediate postoperative care if needed. The condition of a patient with 

hemophilia and the need for hospital treatment is confirmed by the hemophilia treatment 

centers. 

 

Orthodontic treatment  

It is recommended that the first visit to an orthodontist is made at the age of seven. 

In orthodontic treatment of people with bleeding disorders, removable or fixed 

orthodontic treatment techniques such as prevention and trfeatment of dental deformities 

may be recommended. 

Administration of anesthesia and the need for factor prophylaxis: 

The requirement for mandatory factor prophylaxis may change depending on the 

proposed dental treatment. It is especially important to always use an aspiration 

technique. 
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Local anesthesia techniques - No factor prophylaxis required 

Techniques for conductive anesthesia - Mandatory factor therapy before  

2.5 . Health promotion policy model aimed at improving oral 

health of children with haemophilia  
2.5.1. Definition of health needs of children with haemophilia 

Over the past few years, extreme geo-political, economic and social health changes 

have taken place worldwide, creating the need for collaborative action at the 

international level. In times of pandemic, the processes of globalization and integration 

in the European Union, although compromised, become extremely important in the 

creation of international political strategies and programs applied to the specific local 

socio-cultural characteristics of the countries. In the development of local policies, it is 

especially important to copy and implement European and global ones, which is a trend 

for future action. Priority shall be given to the processes of dissemination of new 

information technologies, the realisation of one whole community,  with guaranteed 

access to a healthy lifestyle and a promotion of well-being of all children with rare 

diseases, at any age and status.  

2.5.2. Resources required 

2.5.2.1.Infrastructure-Expert Centre 

In the healthcare system, an integrated approach to the overall care of children with 

haemophilia can only be provided in an expert center for complex treatment of patients with 

hemophilia. Expert center is necessary for the implementation of the policy of 

"improvement of oral health" - a policy for informed choice of dental specialist for 

prevention, consultation or if necessary a dental treatment for children with haemophilia 

from an early age as promotional, prophylactic and preventive dental health activities. 

In the optimal version, the realization of an integrated socio-medical and psychological 

approach to these issues could be achieved with the development of a new promotional-

prophylactic method for improvement of dental health in families with hemophilia. Such 

a project should be accessible both in major cities in Bulgaria and in small settlements. 
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2.5.2.2.Human resources 

-Multidisciplinary team for the treatment of a child with haemophilia 

 
 

Figure 24. Multidisciplinary team for the treatment of a child with 

haemophilia 

The needs of children with haemophilia and their families can best be met by a 

team of healthcare professionals experienced in  the field of haemophilia, coordinated 

in accordance with the accepted protocols and practices of the world and national standards 

of care, where such are available.  The multidisciplinary team consists of a team leader, 

a nurse, a physiotherapist, a rehabilitator, a pediatrician, a dental practitioner, a surgeon, 

a psychologist, a social worker; all of whom must be specially trained in this field. The 

comprehensive care team must also include  or have access to a dental practitioner 

experienced in the treatment of people with haemophilia and other specialists if necessary. 

(Figure 24) In some cases, a child with haemophilia may be directed to a children's 

dental doctor, orthodontist or oral surgeon, to consult and treat specific medical and 

dental problems that patients with haemophilia and carriers may encounter. 
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-Postgraduate education (PGE) 

Medical universities in the country and their PGE departments are required to 

develop and submit proposals to the Supreme Medical Council and the Ministry of 

Health for the accreditation of individual health institutions and their structures as bases 

for specialization and training of health professionals qualified to work with people with 

coagulopathies.   

2.5.3.Public support 

In recent decades, the demands of society and institutions on the health care 

system have increased. Increasingly, the public's focus is on gaps and weaknesses in the 

healthcare system, instead of on building and supporting its health workers and 

management teams. Support is also required for the mass media to organise, share, 

support the activities of all stakeholders.  

2.5.3.1.Work with NPOs 

Development of a new promotional-prophylactic method for improving dental health 

in families with hemophilia should be available both in major cities in Bulgaria and in 

small settlements. In recent years, there has been a tendency for NPOs to be active not 

only in discussing specific proposals, but also in formulating health priorities and 

policies to improve the health of target groups, such as children with haemophilia. At 

the same time, NPOs (BHA) initiate projects to improve health policy and protect the 

rights of children with rare diseases at regional and international level.  

 

2.5.3.2.Training of patients and their relatives 

2.5.3.2.1. Lecture game for dental health promotion in children with haemophilia 

(approbated at summer rehabilitation camp for children with Haemophilia of BHA in 

2019) 

Dental doctors, organizers of the lecture get acquainted with children with 

hemophilia. Children are presented by name sequentially, sitting in a circle. Children 

are introduced to different specialties/specialists in dental medicine. Interactive and 

combined methods of promotion of dental health are used, presenting dental care 

interesting for children in the 7-14 age group (in case when older children 14-18 years 
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old are present, they are invited to share their knowledge to serve as an example for 

younger children). 

1. Teaching children with hemophilia on the principles of oral hygiene  

Option A. Presentation with a demonstration model beach toy shark with visualized 

teeth.  (Figure 25) 

Meaning of the toy in children's perception:  

• The toy allows children with hemophilia to visualize activities to improve their 

dental health, with which they can not make direct contact in any other way; 

• Through a toy shark it is carried out satisfying the needs of children related to 

movement, diversity, they are easily stimulated to be autonomous and organized;  

• The toy shark contributes to satisfying the highest need of every child and adult– 

joyful moments; 

• Toy shark helps to make perception easier and improve the physical, mental aspect, 

interpretation, speech, sharing of a problem that in other circumstances would not 

be commented (dental health). 

Figure 25. Approbation of a lecture-game with a demonstration model 

inflatable toy shark during summer rehabilitation camp for children with 

hemophilia in Varna, Kranevo, organized by BHA 
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Option B. Provision of health information and demonstration of dental care presented 

by an actor in a dolphin costume 

Including an actor dressed in a dolphin costume (instead of a shark demonstration 

model) would contribute to the Lecture-game verbal and plastic imagery.  

An actor-dolphin could provide an incentive for activity among children with 

hemophilia and emulate his actions as a positive character. (Fig. 26) Children's attention 

is directed to the actor's game.  

Figure 26. Actor dressed in dolphin costume with material base decorated for 

Halloween  

To introduce children to the principles of maintaining oral hygiene in front of 

children with hemophilia, a realistic model shark (interactive beach toy) or an actor 

dolphin is presented. The approach is used to visually present the techniques for 

toothbrushing, with a demonstration of the right technique for cleaning teeth-circular, 

horizontal, vertical moves. In the course of the lecture, children are invited to share their 
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experiences in carrying out their oral hygiene habits. When conducting the discussion, 

the dentist always responds with non-judgmental feedback, following explanation of 

instructions on the correct techniques of cleaning the dental surfaces with a toothbrush 

and toothpaste.  

1.2. Demonstration of different types of oral hygiene means (by dental doctor or 

together with a dolphin actor) 

Children are provided with different types of means of oral hygiene /demonstration 

materials and samples/, grouped in advance according to the age of the child. Sometimes 

children under 7 may wish to receive an adult toothbrush, so providing one is the right 

activity. The aim is to stimulate children to train the technique of proper use of oral 

hygiene tools.  Means of oral hygiene, which are recommended to be demonstrated and 

provided during the lecture-game: toothbrush-electric and manual; toothpaste;  

interdental brushes; floss on a stick; floss with holder (Figure 27);  toothpicks- wooden, 

plastic, with a soft rubber tip; mouthwash; oral irrigators. 

Figure 27 . Demonstration of dental floss with a holder with a demonstration 

model inflatable toy shark during summer rehabilitation camp for children with 

hemophilia in the town of Varna. Kranevo, organized by BHA 
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2. Teaching children with hemophilia on principles of nutritional 

prophylaxis.  

To meet children with hemophilia with the rules of healthy and rational nutrition, 

it is used an inflatable beach ball or two inflatable different balls. During summer season, 

during summer rehabilitation camp, this type of games create in the boys the opportunity 

for entertainment. It is a requirement for the game ball to be depicted with carbohydrate 

foods, drinks and/or fruits, etc. Children with hemophilia pass the inflatable ball to each 

other, and each child must indicate and explain the effect on the teeth of any food 

depicted on the ball. The child is then invited to give an example of food antagonist to 

the corresponding. Such games create discussion between the children about which 

foods are healthy and which unhealthy to the teeth.   

3. Training of children with haemophilia about oral hygiene during orthodontic 

treatment (with mobile technique) or fixed orthodontic treatment (with braces). Oral 

hygiene is performed with a specific technique that is demonstrated. Particular attention 

shall be paid to avoid sharp edges of the appliances that may cause bleeding. In case of 

long-term traumatic elements, patients should immediately contact specialist for 

immediate removal. Optimal oral hygiene requires thorough and clear professional 

instructions, appropriate means for oral hygiene and motivation of the patient, which are 

main factors for achieving good results. 

2.5.3.2.2. Handbook of Dental Care for People with Bleeding disorders 

The challenge of educating children and adults not only to have the knowledge 

they need to protect their dental health, but also to apply it, could be overcome with the 

help of a Dental Care Handbook for people with bleeding disorders. It offers all 

recommendations for the prevention of dental diseases for people with hemophilia. As 

part of the health promotion, it aims to overcome barriers to creating health culture in 

this rare population. It is planned to periodically renew the Handbook, which is provided 

to all information events to improve oral health in children and adults with hemophilia. 

(Appendix 5) Prior to the children's camp, a lecture was held to teach parents of children 

with hemophilia the correct technique for maintaining proper oral hygiene with 

demonstrations. 
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Prevention of dental diseases leads to positive changes in the quality of life of 

children with hemophilia. The direction of team efforts should be directed in the triad 

parents-children-dentist, especially with a focus on children at high risk of developing 

oral diseases.  

 
 

Figure 28 Handbook Dental care for people with bleeding disorders (in Bulgarian 

language) 

2.5.3.2.Public health information campaign 

Information health campaigns are used to raise the awareness of important health 

issues and to encourage groups or individuals to seek information and services. Through 

increase in the knowledge, people can change their attitude over time and in long term, 

especially when intervention programs are used to change behavior. 

 By raising public awareness of rare pathologies and the advance of medicine in this 

field, more and more  patients have the opportunity for early diagnosis and treatment, 

which helps them lead normal live and achieve a full realization in society. 
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Campaign “Like All of Us” aims to inform about rare diseases by providing answers 

to the most frequently asked questions and to share the personal stories of people 

affected by them. Organizers and contractors of the program are the Institute of Rare 

Diseases, the National Alliance of People with Rare Diseases and the Association of 

Research Pharmaceutical Manufacturers in Bulgaria (ARPharM).  

 

FINDINGS 

1. Children with hemophilia who use fluoride supplements have a longer duration 

of oral hygiene habits; 

2. Children with hemophilia who have received guidance from a dentist on how to 

maintain proper oral hygiene spend more time brushing their teeth; 

3. The frequency of oral hygiene habits two or more times a day is associated with 

the high level of education of parents; 

4. Children with hemophilia visit a dentist mainly for prophylaxis, compared to 

healthy controls, which indicate as leading cause initiated or subsequent 

treatment; 

5. There is an association between intermediate meals in children with hemophilia, 

which rises with an increase in main meals; 

6. There is no statistically significant difference between children with and without 

hemophilia in terms of self-assessment of their dental health; 

7. Dentists are aware of the disease hemophilia, but a small number of them have 

treated a patient with haemophilia. 

 
CONCLUSION 

With this study, the hypothesis was proven that multidiciplinary improvement of 

dental care in children with hemophilia would improve their overall quality of life. Each 

of the stakeholders shall be beneficent of the practical application of this concept: 

• medical professionals – facilitating early diagnosis, prevention and dental 

treatment, rehabilitation and follow-up of patients with hemophilia, as well as 

increasing the expertise and knowledge of dental practitioners; 
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• patients with haemophilia – improving the quality of life associated with dental 

health by improving access to dental care 

The challenge of educating children and adults, not only having the necessary 

knowledge to protect their dental health, but also implementing them, could be 

overcome with the help of a Handbook of Dental Care for people with bleeding 

disorders. It documented all recommendations for the prevention of dental diseases for 

people with hemophilia. As part of the health promotion, it aims to overcome barriers 

to creating a health culture in this rare population. A periodic reissue of the Handbook 

is planned, which is provided at all information events to improve oral health in children 

and adults with hemophilia.  (application) In advance before the children's camp, a 

lecture was held to train the parents of children with hemophilia of proper technique for 

maintaining proper oral hygiene with demonstration techniques. 

The purpose of each health system is to satisfy the needs of its priority groups. 

As well as provide access to effective medical and dental care. Determining whether the 

State has provided and satisfied the needs of citizens is difficult, so differences between 

the target groups must be taken into account. A change in health legislation and 

increased public attention is needed to align national and international policies related 

to the dental health of people with haemophilia. Dental prophylaxis will always be a 

priority in order to avoid complicated dental treatment, which could lead to a high risk 

of hemorrhage in people with coagulopathies. 

 

RECOMMENDATIONS 

1. to Ministry of Health, National Health Insurance Fund  

They should put into practice the proposed recommendations for improving 

dental care for children with haemophilia, in particular the launch of an additional 

number of services, if necessary.  Increasing the package of dental services and research 

regarding children with hemophilia and their inclusion in the National Framework 

Contract will lead to improvement of dental care for this risk group in the Bulgarian 

population and will solve problems related to barriers to access to dental treatment.  

2.to the National Alliance of People with Rare Diseases and the organizations 

of patients with rare diseases, including Bulgarian Haemophilia Organisation 
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It is required National Alliance of People with Rare Diseases and the 

organizations of patients with rare diseases, including Bulgarian Haemophilia 

Organisation to cooperate with the Medical Universities and Faculties of Dental 

Medicine on issues related to dental prevention and treatment of children with 

hemophilia. To train and encourage patients with hemophilia to actively participate in 

the evaluation and use of scientific data related to dental care for children and adults 

with hemophilia in the Bulgarian population. To continue to organize activities to 

improve the oral health of people with hemophilia, oriented to different target groups: 

parents of children with hemophilia, children with hemophilia, etc. 

3.to medical professional organizations, medical scientific societies and 

medical institutions, including Bulgarian Dental Association 

To assist patients with hemophilia (children with hemophilia) if dental care is 

needed in the Bulgarian population. To orient and direct patients with hemophilia, when 

choosing a medical professional and a medical institution, to help relax a quantity of 

factor, in planned treatment and operations. Conduct research in the field of rare diseases 

and haemophilia and actively publish these data. To help increase the professional 

training of dental specialists in rare diseases, coagulopathies and hemophilia. 

4. to media and society 

It is Required the mass media to organise, share, support the activities of 

stakeholders. To be objective and transparent in assessing public pay. 

5. to people with bleeding disorders 

 To improve dental care, a Handbook of Dental Care for People with Bleeding 

disorders is created, providing instructions, divided by specialities: 

Ø Treatment plan 

Ø Conservative dental treatment 

Ø Surgical treatment 

Ø Prosthetic treatment 

Ø Orthodontic treatment 

Ø Periodontal treatment 
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CONTRIBUTIONS 

Original Scientific 

1. For the first time in Bulgaria, the awareness and habits related to oral health of 

children with haemophilia and parents of children with haemophilia have been 

studied and critically analysed;  

2. For the first time in Bulgaria, the awareness and habits of children with 

haemophilia are examined and critically analysed compared to their healthy 

controls; 

3. For the first time in Bulgaria, the awareness and attitudes of dentists on the 

treatment of patients with haemophilia are analysed; 

4. Contribution of a theoretical nature is the literature review on the oral health of 

children with haemophilia. 

Applied Scientific 

1. A Handbook of recommendations for improving dental care for people with 

coagulopathies is created; 

2. Recommendations for dental practitioners, for the prevention and treatment of 

children with haemophilia, divided by specialties are created; 

3. A model of a multidisciplinary team for the treatment of haemophilia is created, 

part of which is the dentist; 

4. An information brochure is created for children with bleeding disorders to raise 

their awareness about dental health;  

5. A plan-program for lecture-game related to the oral health of children with 

bleeding disorders including hemophilia, in the age of 7-14 years is createdand 

tested. 
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