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Abstract
The goal of this research was to evaluate the oral health of the children of the Roma, Ashkali, and Egyptian (RAE) community 

in relation to toothbrushing frequency. 
Methods and Results: A total of 201 children (93 boys and 108 girls) participated in this research. The decayed, missing, and 

filled teeth (DMFT) index of deciduous teeth and the simplified oral hygiene index (OHI-S) developed by Greene and Vermillion 
were evaluated in relation to toothbrushing frequency. Our research revealed an important and significant difference in toothbrushing 
frequency between the variables for F=3.7839 and P=0.0244. Children who brushed their teeth twice a day had a markedly lower 
DMFT index (3.15±3.29) than children who brushed their teeth less than once a day (4.86±3.81). Also, this group of children for 
P=0.02 had a markedly lower DMFT index (3.15±3.29) than children who brushed their teeth once a day (4.86±3.81). An important 
and significant difference was found between plaque index (PI) and toothbrushing frequency (H=7.86, P=0.02).

Conclusion: Difficult economic circumstances and poor oral hygiene are the main factors causing poor oral health in this 
group of children.(International Journal of Biomedicine. 2022;12(4):617-621.).
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Introduction
Dental caries is a chronic disease and one of the most 

common global oral health problems. According to the World 
Health Organization, poor oral health may significantly affect 
general health and quality of life. Additionally, some oral 
diseases are related to chronic diseases.(1) Dental caries is the 
main oral health problem in most industrialized countries, 
affecting 60%–90% of school children and the majority of 
adults.(2)

Dental caries is the most widespread human disease, 
which not only causes disorders in dento-oral function because 
of its complications, but, when not treated at the right time, 
also seriously affects the quality of life.

Dental caries causes tooth decay as a result of bacterial 
activity. The color of the attacked tooth changes from yellow to 

black. If precautions are not taken early, inflammation occurs 
around the tooth leading to tooth loss or even the formation of 
an abscess. Dental caries is caused by specific types of bacteria 
that produce acids that destroy the enamel and dentin of the 
tooth. Different types of bacteria that normally live in the human 
mouth form a sticky film called dental plaque on the tooth. The 
plaque also contains saliva, food residues, and other natural 
substances. It can easily form in areas that are poorly cleaned.

The appearance of a caries lesion is determined by the 
coexistence of three main factors: acidogenic and acidophilic 
microorganisms, carbohydrates derived from the diet, and 
host factors.

The occurrence of dental caries is influenced by three 
main factors: bacterial load, susceptible tooth surface, and 
diet.(3) Cultural and hygiene habits are also important factors 
that affect the prevalence of caries.(4)
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Our research focused on the Roma, Ashkali, and 
Egyptian (RAE) community, which has a history of being 
discriminated against and is one of the poorest and most 
disadvantaged communities in Kosovo. The RAE community 
has one of the poorest prospects for a better life.(5)

According to Kosovo’s official statistics, there are about 
8824 Roma citizens.(6) The Ashkali community is the biggest 
of the three communities discussed here, consisting of 15,436 
citizens.(7) The Egyptian community has 11,524 members.(8) 

Difficult economic conditions adversely affect the health of 
RAE community members.(9) There is some evidence that 
dental caries is one of the main indicators of socioeconomic 
inequality.(10,11) 

The goal of this research was to evaluate the oral 
health of the children of the RAE community in relation to 
toothbrushing frequency. 

Materials and Methods
Ethical approval for this study was obtained from the 

Ethical Committee of the Medical Faculty of the University 
of Prishtina, Kosovo (Ref. №2602). Written informed consent 
was obtained from the child’s parents.

A total of 201 children (93 boys and 108 girls) 
participated in this research. The decayed, missing, and filled 
teeth (DMFT) index of deciduous teeth and the simplified oral 
hygiene index (OHI-S) developed by Greene and Vermillion 
were evaluated in relation to toothbrushing frequency. Children 
with infectious diseases, disabled children, and uncooperative 
children were excluded from the study. 

Clinical oral health assessment methodology
The research was conducted in primary schools, family 

medical centers, and other organizations where children from 
the RAE community were in attendance.

Dental probes, dental mirrors, and natural and artificial 
light sources were used for this examination. Clinical oral 
health status was measured using the DMFT index for 
deciduous teeth according to the WHO guidelines.(12)

The OHI(13) determines the presence of dental plaque on a 
scale of 0 to 3. Plaque is evaluated using an exploratory probe. 

The index includes only six representative sites: 
- the vestibular surfaces of the first maxillary molars of 

the right and left sides
- the vestibular surfaces of the right maxillary central 

incisor and the permanent left central mandibular incisor 
- the lingual surfaces of the first mandibular molars 
Criteria for classifying debris were as follows: 0 = no 

debris or stain; 1 = soft debris covering no more than one-
third of the tooth surface; 2 = soft debris covering more than 
one-third, but no more than two-thirds, of the exposed tooth 
surface; and 3 = soft debris covering more than two-thirds of 
the exposed tooth surface.

Statistical analysis was performed using statistical 
software package SPSS version 21.0 (SPSS Inc, Armonk, NY: 
IBM Corp). For descriptive analysis, results are presented 
as mean (M) ± standard deviation (SD). The Kruskal-Wallis 
H test/one way ANOVA was used to compare three or more 
groups. The LSD test was used to make direct comparisons 

between two means from two individual groups. A probability 
value of P<0.05 was considered statistically significant.

Results
The data presented in Table 1 refer to DMFT index 

values in relation to toothbrushing frequency. For children 
who brushed their teeth only once a day, the DMFT index was 
4.30±3.25. For children who brushed their teeth twice a day, 
this value was 3.15±3.29, whereas for children who brushed 
their teeth less than once a day, this value was 4.86±3.81.

Table 2 shows the differences in DMFT index values 
with toothbrushing frequency as an independent variable. For 
H=7.01 and P=0.03, an important and significant difference was 
found between the DMFT index and toothbrushing frequency. 
For F=3.79 and P=0.02, an important and significant difference 
between the variables was found. 

Table 3 presents the data of Least Significant Difference 
(LSD) test. For P=0.03, children who brushed their teeth 
twice a day had a markedly lower DMFT index (M=3.15) than 
children who brushed their teeth less than once a day (M=4.86). 
This group of children also, for P=0.02, had a markedly 
lower DMFT index (M=3.15) than children who brushed 
their teeth only once a day (M=4.86). The results presented 
in Table 4 refer to PI values in relation to toothbrushing 
frequency. Children who brushed their teeth once a day had 
PI of 2.30±0.78. PI was 2.17±0.73 in children who brushed 
their teeth twice a day, and 2.57±0.51 in children who brushed 
their teeth less than once a day. The differences in PI values 
in correlation with toothbrushing frequency as an independent 

Table 1. 

The DMFT index and toothbrushing frequency.

Toothbrushing frequency Mean n SD Statistics
(ANOVA)

Once a day 4.30 91 3.25
F=3.7839
P=0.0244Less than once a day 4.86 22 3.81

Twice a day 3.15 88 3.29

Total 3.86 201 3.38

Table 2.

Difference/DMFT index and toothbrushing frequency.

Toothbrushing frequency Code n Rank in total

Less than once a day 1 22 2546.00

Once a day 2 91 9907.50

Twice a day 3 88 7847.50
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variable are presented in Table 5. As for H=7.86 and P=0.02, 
an important and significant difference was found between PI 
and toothbrushing frequency. 

Multiple comparisons are presented in Table 6. Children 
who brushed their teeth twice a day (R: 90.31), for P=0.03, 
had a notably lower PI than children who brushed their teeth 
less than once a day (R: 126.70).

Discussion
Previous research established that high dental disease 

levels were related to differences in culture,(14) low income,(15) 
low education level,(16) low level of dental health knowledge,(17) 
inadequate oral hygiene,(18) fewer dental visits,(19) and high 
consumption of cariogenic food.(20)

The prevention of dental caries requires good oral 
hygiene, a healthy diet, limited cariogenic food, and more 
frequent stomatological control via regular dental visits 
starting at an early age. Risk factors include toothbrushing 
less than twice a day, frequent consumption of food rich 
in carbohydrates, low education level of parents, and low 
economic income.(21-23)

Two variables were continuously studied in relation 
to oral hygiene: toothbrushing frequency and the presence of 
dental plaque. Because dental plaque is considered to be an 
etiological agent of dental caries, some studies established that 
dental plaque control is one of the main factors in dental caries 
prevention, and that plaque can also be used as an indicator of 
oral hygiene status.

Toothbrushing with toothpaste rich in fluoride is one of 
the most important habits for improving oral health.

Our research revealed an important and significant 
difference in toothbrushing frequency between the variables 
for F=3.7839 and P=0.0244. Children who brushed their teeth 
twice a day had a markedly lower DMFT index (3.15±3.29) 
than children who brushed their teeth less than once a day 
(4.86±3.81). Also, this group of children for P=0.02 had a 
markedly lower DMFT index (3.15±3.29) than children who 
brushed their teeth once a day (4.86±3.81). Thus, our results 
confirm that children who brushed their teeth more frequently 
had lower caries prevalence.

The findings of our research showing that dental caries 
are related to socioeconomic conditions are consistent with 
several other studies conducted in other countries.(24-30) The 
research conducted by Leske et al.,(31) Stecksén-Blicks and 
Gustafsson,(32) Chesters et al.,(33) Pine et al.,(34) and Stecksén-
Blicks et al.(35) were also consistent with our results. On the 
contrary, the research conducted by Dale,(36) Town,(37) and 
Etty et al.(38) showed a weak or absent relationship between 
toothbrushing frequency and dental caries.

An important and significant difference was also found 
in the OHI for H=7.86 and P=0.03. Children who brushed 
their teeth twice a day (R: 90.31), for P=0.03, had a markedly 
lower PI than children who brushed their teeth less than once 
a day. Our results are consistent with the results of a study 
conducted by Mazhari et al.(39) and Saurabh et al.(40)

In conclusion, given that the children of the RAE 
community live in difficult social and economic circumstances, 
we consider preventive programs with a special focus on 
children with relatively poor oral health should be implemented 
as a high priority.
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Table 3. 
The DMFT index and toothbrushing frequency. LSD test.

Toothbrushing frequency {1}
М=4.86

{2}
М=4.30

{3}
М=3.15

Once a day 0.47 0.03

Less than once a day 0.47 0.02

Twice a day 0.03 0.02

Table 4.

Plaque index and toothbrushing frequency.

Toothbrushing frequency 
Plaque index

Mean n SD

Once a day 2.30 91 0.78

Less than once a day 2.57 22 0.51

Twice a day 2.17 88 0.73

Total 2.27 201 0.74

Table 5. 
Difference / plaque index and toothbrushing frequency.

Plaque index Code n Rank
 summary

Not even once 1 22 2787.50

Once a day 2 91 9566.50

Twice a day 3 88 7947.00

Plaque index Less than once
R: 126.70

Once a day
R: 105.13

Twice a day
R: 90.31

Less than once 0.36 0.03

Once a day 0.36 0.27

Twice a day 0.03 0.27

Table 6. 
Multiple comparisons of P-values (2-tailed) for plaque index and 
toothbrushing frequency.
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