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Abstract
Aim & Objective: The aim of this study is to compare the oral 
hygiene status, caries experience, and prevalence of hemophil-
iac patients and non-Hemophilic controls.
Material & Methods: The present study was carried out on 600 
participants. The study population was divided into two groups of 
300 each i.e., the case Group (Hemophilics) and the Control Group 
(non-Hemophilic). Hemophilic patients were taken from Hemo-
philia Day Care Centre, Lol Nayak Hospital, Delhi, and PGIMS 
Hospital Rohtak. Controls were recruited from among the relatives 
who came along with the hemophilic patients. Data collection was 
done using a structured questionnaire consisting of demograph-
ic details, knowledge, attitude, and practice regarding oral health 
maintenance. Patients were clinically examined for DMFT index 
and Oral Hygiene Index- Simplified to assess caries experience and 
oral hygiene status. The data were analyzed statistically. 
Results: Mean age for the Case Group and Control Group was 
18.47±6.22 and 19.19±6.09 respectively. Amongst the study 
population, 89.7% were having hemophilia A while 10.3% had 
hemophilia B. 72.3% suffered from severe hemophilia while 0.7% 
had the mild form. The caries prevalence was higher among 
hemophiliacs (74%) than among non-hemophiliacs 67%. DMFT 
score was significantly higher among hemophiliacs [permanent 
dentition (2.47±2.69), Primary dentition (0.33±1.26). The mean 
debris, calculus and overall OHI score were significantly higher 
among hemophiliacs (1.69±0.60, 0.93±0.66 & 2.63±1.07).
Conclusion: Hemophiliacs have more Caries experience and 
poor oral hygiene status as compared to non-hemophiliacs 

Hemophiliacs patients are high-risk group, so they should be 
given more education and motivation about the importance 
of oral health care and preventive dental care such as fluoride 
varnish and fissure sealants should be delivered by professional 
at early stages.
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INTRODUCTION
Hemophilia is a congenital sex-linked recessive 

bleeding disorder in which the person’s blood lacks the 
capability to coagulate even after a minor injury. This is 
due to the deficiency of one of the clotting factors in the 
blood. Factor VIII (Hemophilia A) is found to be defi-
cient in the majority of the cases followed by Factor IX 
(Hemophilia B) and Factor XI (Hemophilia C). The se-
verity of the disease depends upon the level of deficient 
factors. In India, the prevalence of hemophilia A is 
1:5000 and for hemophilia B is 1:30000 male live birth.1 
Hemophiliac frequently encounter joint, muscular or 
mucosal bleeding episodes. Oral bleeding is common 
among them with all patients experiencing it at one or 
the other time. Sonis AL et al reported that the diag-
nosis of hemophilia following an oral bleeding episode 
appears to be inversely related to the severity of the dis-
ease. She also reported that about 14% of hemophilia 
may be diagnosed because of persistent oral bleeding.2 
The bleeds may result even due to minor trauma while 
tooth brushing, flossing, eating, exfoliation of decidu-
ous teeth etc. The spontaneous bleeding from the oral 
cavity could also be due to inflammatory conditions of 
the periodontium, due to poor oral hygiene.

Authors share a contrarian view regarding oral 
health maintenance among hemophilia. Kumar et al3, 
Azhar et al4 and Alpkiliç et al5, Mielnik- Blaszczak M 
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et al6 reported oral hygiene to be poorer among hemo-
philiacs than non-hemophiliacs while studies by Son-
bol et al7, Boyd et al8, Ziebolz et al9, Sonbol et al7, Oth-
man et al10 and Salem and Eshghi et al11 reported the 
opposite. The fear of bleeding in hemophiliacs inhibits 
oral health maintenance leading to an increase in the 
accumulation of plaque, which is the primary caus-
ative agent of oral and dental disorders. Continuous 
accumulation leads to a localized fall in the pH below 
the critical level that disrupts the equilibrium between 
remineralization and demineralization and leads to 
dental caries. Boyd D et al8, Azhar S et al4 and Miel-
nik Blaszczak M et al6 reported that the prevalence of 
dental caries among hemophiliac patients ranges from 
27 to 94%. Ziebolz et al9 reported the DMFT among 
hemophiliacs to be as high as 18. Although it has been 
clearly stated that dental caries is multifactorial and 
is associated with lifestyle factors such as inadequa-
cy in maintaining oral health, sugar-containing diet, 
frequent snacking, socio-economic status (SES), and 
infrequent dental visits. 12-16 There is a lack of evidence 
that can clearly state the association of hemophilia 
with oral health status. Thus, it is important to know 
whether the presence of hemophilia has any role in the 
development of dental caries.

Very few studies have been conducted so far due 
to the rarity of the disease. The existing studies have 
controversial results making it difficult to draw an 
association between hemophilia with oral health sta-
tus. Thus, it is imperative to conduct a study to know 
whether hemophilia is affecting oral health status. 
The aim of this study is to compare the oral hygiene 
status and caries experience of hemophiliac patients 
with their healthy controls and also to find out the 
prevalence of dental caries among hemophiliacs It is 
hypothesized that hemophiliacs have higher caries 
prevalence due to more poor oral hygiene status than 
non-hemophiliacs.

MATERIALS AND METHODS
A cross-sectional study was carried out to assess 

the effect of hemophilia on oral hygiene status & caries 
experience and to compare it with healthy individuals. 
Cases were the subjects with hemophilia aged 7 to 30 
years, recruited from the daycare center at Lok Nayak 
Hospital, New Delhi, and PGIMS, Rohtak. Controls 
were recruited from among the relatives who came 
along with the hemophilic patients. The participants 
were matched with the hemophilic patients for age 

and gender. The sample size of 300 (each group) was 
calculated at a 95% Confidence interval, with a power 
of 80% and a 9.2 difference in the prevalence of caries 
among hemophiliacs and healthy individuals respec-
tively. A simple random sampling technique was used 
to select the participants. Participants with any other 
coagulation disorder like Von Willebrand disease and 
other developmental anomalies of teeth, poor com-
pliance, any other systemic diseases, and under med-
ication except for hemophilia were excluded. Ethical 
clearance was sought from the Institution Ethics com-
mittee of the Post Graduate Institute of Dental scienc-
es, Rohtak. The study was commenced after obtaining 
consent from the concerned authorities of the selected 
hospitals and individual participants.

Data collection was done using a structured ques-
tionnaire which was pilot-tested on a group of 30 indi-
viduals visiting OPD of PGIDS to ensure clarity, reli-
ability, and validity. The questionnaire contains items 
about socio-demographic details, knowledge, atti-
tude, practice regarding oral health maintenance, ba-
sic questions regarding systemic conditions, etc. The 
knowledge and attitude of parents towards oral health 
maintenance were assessed for the children.

Dental examinations were done by a single exam-
iner supported by a recorder. Before the fieldwork, 
both examiner and recorder participated in a cali-
bration exercise. The intra-examiner reliability kappa 
score of 0.78 was obtained. A random sample of 10% 
of the children was re-examined to monitor intra-ex-
aminer reproducibility. WHO oral health survey 2013 
was used for DMFT status17, and Oral Hygiene Index- 
Simplified18 was used for oral hygiene status under ar-
tificial light using a mouth mirror, WHO Probe, and 
Explorer.

The data was analyzed using SPSS 21 (Statisti-
cal Package for Social sciences) package for relevant 
statistical comparison. Shapiro Wilk test was used to 
assess the normality of the data. The significance of 
the variables was assessed using the chi-square test, 
Mann-Whitney U Test & Kruskal-Wallis test. Spear-
man correlation was used to establish the correlation 
between the variables. The P value of <0.05 was con-
sidered to be statistically significant.

RESULTS
300 hemophiliacs and 300 controls were recruited 

in the study with mean ages 18.47±6.22 & 19.19±6.09 
respectively (P=0.6). 50.7% & 67% of subjects among 
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hemophiliacs and non-hemophiliacs groups belong to 
the middle socioeconomic strata. Parental education 
levels were significantly lower among the study group 
than in the control group.

The majority of the patients 89.7% were having he-
mophilia A while 10.3% had B. 72.3% of hemophilia 
suffered from severe hemophilia while 0.7% had the 
mild form. Only 2.7 % of the subjects were having 
their inhibitor status positive & 61.7% had a family 
history of the disease. 38% had 1 to 2 bleeds per month 
while 10.3% reported a number >6. (Table 1)

Table 1
Different variables in Hemophilic Patient
Hemophilia Type A 89.7%

B 9.3%
Severity Of Hemophilia Severe (<1%) 72.3%

Moderate (1-5%) 27%
Mild (>5%) 0.7%

Inhibitor Status Positive 2.7
Negative 97.3

Hemophilia Family History Positive 61.7
Negative 38.3

Number Of Bleeds/Month 1 To 2 38
3 To 4 36
5 To 6 15.7
>6 10.3

The mean knowledge score towards oral hygiene 
practices was significantly high in non-hemophiliacs 
(2±1.421) than among hemophiliacs (1.60±1.254), 
however, the difference in the attitude scores was in-
significant. A significantly higher hemophiliac popu-
lation 57.3% reported that accessing oral health care is 
difficult for them because 37.3% of hemophiliacs re-
ported the fear of the increased risk of bleeding while 
15% reported the non-availability of dental setups & 
10% reported refusal for treatment by the dentist due 
to hemophilia. Almost double the hemophiliacs re-
ported twice the number of oral bleeds with different 
frequencies. (Table 2 and 3)

The caries prevalence (74%) was higher among he-
mophiliacs than non-hemophiliacs 67% but the differ-
ence was not statistically significant. (Table 4) For per-
manent dentition, the DMFT score was significantly 
higher among hemophiliacs i.e., 2.47±2.69. (Table 5) 
For Primary dentition, mean decayed and filled teeth 
were 0.33±1.26, 0.00±0.00 respectively for hemophil-
iacs, which were significantly higher than non-he-

Table 2
Mean knowledge score, mean attitude scores, and percentage 
of subjects having difficulty on accessing oral health care and 
having oral bleeds.

Variable Cases 
(300) `

Controls 
(300)

P Value

Mean Knowledge Scores 1.60±1.254 2±1.421 0.00*

Mean Attitude Score 3.76±0.60 3.73±0.52 0.48

Difficulty In Accessing Oral 
Health Care (Yes)

57.3% 20% 0.00*

Oral Bleeds Present 44.3% 21.3% 0.00*

Table 3
Increased risk of Bleeding, Refusal for Treatment by dentist, 
Lack of knowledge in managing hemophilia among dentists, 
Non-availability of factor, Pain, Appointments duration, Cost of 
Treatment in cases and controls

CASES 
(POSITIVE 

RESPONSE IN 
PRECENTAGE)

CONTROLS 
(POSITIVE 

RESPONSE IN 
PRECENTAGE)

INCREASED RISK OF BLEED-
ING

37.3 2

REFUSAL FOR TREATMENT 
BY DENTIST

10 0

LACK OF KNOWLEDGE IN 
MANAGING HEMOPHILIA 
AMONG DENTIST

13.3 0

NON-AVAILABILITY OF 
FACTOR

15 0

PAIN 3.7 13

LONG APPOINTMENTS 1.3 5

HIGH COST OF TREATMENT 3.7 4.7

Table 4
Status of caries in cases and controls

CASES CONTROLS P VALUE

N% N%

PRESENT 74 67 0.06

Table 5
DMFT index in permanent dentition in cases and controls

PERMANENT
DENTITION STATUS

CASES
MEAN±SD

CON-
TROLS

MEAN±SD

P VALUE

Mean DECAYED TEETH 2.13±2.30 1.32±1.53 0.000*

Mean MISSING TEETH 0.18±0.64 0.11±0.40 0.207

Mean FILLED TEETH 0.15±0.70 0.42±0.98 0.000*

Mean DMFT 2.47±2.692 1.86±1.987 0.034*
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mophiliacs, 0.21±0.68 & 0.31±0.92 for the respective 
categories. (Table 6) The mean debris, calculus, and 
overall OHI score were significantly higher among he-
mophiliacs, 1.69±0.60, 0.93±0.66 & 2.63±1.07 respec-
tively than 1.20±0.56, 0.52±0.49 & 1.73±0.96 respec-
tively for non-hemophiliacs. (Table 7). The difference 
for OHI-S was statistically significant for hemophilics 
and non hemophilics (Table 8)

DISCUSSION
Hemophilia a rare royal disease effects very small 

percentage of the population, there are few research-
es regarding dental aspects of the disorder have been 
reported. Similar to general population, Dental caries 
and gingivitis/ periodontitis are the two major and 
common oral diseases that affect hemophilic patients 
also. Although hereditary coagulation disorder does 
not have any direct role in the oral diseases, it is con-
vincing that these act as risk factors for dental caries, 
gingivitis, periodontitis and alveolar bone loss. Hemo-
philiacs are scared to use frequent prophylactic mea-
sures in appropriate way in order to prevent bleeding. 
Children who suffer from inherited coagulation disor-
ders avoid using the tooth brush to prevent bleeding of 
gingiva and they are more anxious about being med-

ically fit than their dental and oral health. Also, the 
shortage of oral health awareness and dental care ser-
vices which lead to ignored oral cavities that leads to 
poor oral hygiene, and teeth that are hard to be man-
aged by any treatment other than extractions which is 
again a tedious task to perform. Thus, the study was 
conducted to evaluate the oral hygiene status and car-
ies experience among hemophiliacs and to compare it 
with the general population.

Hemophilic were matched with controls accord-
ing to age and gender. The mean age of hemophilic 
was 18.47±6.22 in this study. Since hemophilia is a 
X-linked recessive disorder, males are predominantly 
affected while females are mainly the carriers. Hemo-
philia A was most prevalent than B. Giancarlo Casta-
man et al reported that the prevalence of hemophilia 
A is one in 5,000 male live births compared to one in 
30,000 in hemophilia B.1 Same trend had also been re-
ported by Payal V et al in his study.19 Majority of the 
participants had the severe phenotype of the disease. 
A large number of hemophilic participants had at least 
one or more disabilities in joints. A Study reported 
that patients with severe or moderate hemophilia had 
structural damage and functional deficits in joints.20

A significantly higher proportion of hemophiliacs 
had a higher frequency of oral bleeds for prolonged 
duration in comparison to the general population due 
to obvious reasons. The fear of bleeding can inhibit 
the maintenance of routine oral hygiene which leads 
to poor oral hygiene and in turn increases the risk of 
oral bleeding. In a study by Shilpa Padar Shastry et al, 
it was reported that poor oral hygiene increases oral 
bleeding rates.21 Hemophiliacs had lower knowledge as 
compared to the control group. This was the first study 
comparing the knowledge of hemophiliacs; hence we 
couldn’t compare the results. Despite hemophiliacs vis-
iting the dentist more frequently had lower knowledge 
indicating either lack on the part of the dentist or pas-
siveness of the population as they are advised too fre-
quently regarding prevention. Hemophiliacs had poor 
oral hygiene compared to controls. The results were 
consistent with Kumar et al3, Azhare et al4 and Alpkiliç 
et al5, but unlike those reported by Boyd and Kinirons8, 
Sonbol et al7(1), Othman et al10 and Salem and Eshghi9. 
Despite similar OHP, we found Hemophiliacs had poor 
oral hygiene this can be attributed to a lack of proper 
technique, intermittent periods of hospitalization when 
it’s difficult to take oral care, also manual dexterity is 
compromised if Upper limb joints are affected and rela-

Table 6
DMFT index in primary dentition in cases and controls
Mean DT 0.33±1.26 0.21±0.68 0.67
Mean FT 0.00±.00 0.10±0.42 0.00*
Mean DMFT 0.33±1.25 0.31±0.92 0.74

Table 7
Debris and calculus index in cases and controls

ORAL HYGIENE CASES 
MEAN±SD

CONTROLS 
MEAN±SD

P VALUE

MEAN DEBRIS INDEX 1.69±0.60 1.20±0.561 0.000*
MEAN CALCULUS 
INDEX

0.93±0.66 0.52±0.49 0.000*

MEAN OHI-S 2.63±1.07 1.73±0.964 0.000*

Table 8
OHI-S index in cases and controls

OHI-S CASES CONTROLS P-Value
NN% NN%

GOOD (0-1.2) 11.3 32.7 0.000*
FAIR (1.3-3) 55 57.3
POOR (3-6) 33.7 10
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tively lower placement of toothbrush to avoid bleeding. 
43.7% of hemophiliacs reported tooth brushing as the 
primary cause of gum bleeding.

Hemophiliacs had significantly more caries experi-
ence than the control group. Similar to that reported by 
Alpkiliç et al5, Azhar et al4, Kabil et al22 and Babu et al23, 
also they had a lower number of restored teeth. Con-
trary to this, Boyd et al8, Sonbol et al7, Mielnik-Blaszcza 
et al6 found the DMFT to be higher among non-hemo-
philiacs. This can be attributed to the fact that hemo-
philiacs tend to take a softer diet or plaque accumula-
tion due to inefficient oral hygiene practices and other 
factors including relatively lower SES & lower maternal 
education levels. We found no difference in snacking 
habits, unlike Jangra B24 & Babu NSV23.

Hemophiliacs also had a lower number of restored 
teeth this can be due to the fear among dentists and 
patients related to the underlying risk of bleeding also 
there is a lack of specialized centers due to the low 
prevalence of Hemophilia. Hemophilic also reported 
high cost of treatment, fear of pain during treatment & 
long appointments as other barriers. The majority of 
the hemophiliacs self-rated that their oral health status 
was good. This indicates a low felt forwards oral health 
as we found the majority had dental and periodontal 
disease. Thus, it becomes imperative to educate the 
group and also sensitize physicians towards the same. 
Poor oral health increases the risk factor of oral bleed-
ing. Maintenance of oral health along with regular 
dental visits can ensure good dental and periodontal 
health which would lead to lower oral bleeds.

The main strength of the study is that to the best of 
our knowledge, this is the first study conducted with such 
a large sample size & correlating the knowledge, attitude 
towards oral health concerning oral hygiene and DMFT 
among hemophiliacs and the barriers to accessing oral 
health care by hemophiliacs. However, it has some lim-
itations – it was difficult to assess the patients because of 
their great geographic dispersion and the fact that all fac-
tors needed to minimize the risk of bias could not be ad-
dressed.25 Also, the hemophiliacs were examined during 
their bleeding episodes of one or more joints. There 
might be a possibility that the patient had not brushed 
due to the problem that had raised their OHIS scores 
and this may be affected by inherent immune potential 
of subjects.26-29 The results cannot be generalized. Lon-
ger follow-up studies are required with a larger sample 
size and clinical examination of hemophiliacs to be done 
during no episode of any bleeding.25

CONCLUSION
Caries experience and oral hygiene scores were 

found to be significantly higher among hemophiliacs 
than non-hemophiliacs There should be more educa-
tion about the importance of oral health care for he-
mophilic patients. In addition, preventive dental care 
such as fluoride varnish and fissure sealants should 
be delivered to these patients at an early age because 
they are considered a high-risk group. Another nec-
essary step to create effective dental care management 
of hemophilic patients is improving the communica-
tion between hematologists and dental professionals 
during general dental practice.
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