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SUMMARY
Objective: The aim of the study was to determine the prevalence and severity of early childhood caries (ECC) among different social groups of 

preschool children in ethnic and multilingual diverse community such as South Backa District (SBD), Republic of Serbia. 
Methods: This survey was a cross-sectional analytical study and sample type has been projected by simple random choice of 13–71 months 

old children together with their parents of varied socioeconomic status (SES) and nationality in SBD. Preschool children were randomly selected 
through a two-stage cluster sampling procedure and parents were invited to answer the questionnaire regarding SES, native language, education, 
and income issues. The WHO caries diagnostic criterion was used and the severity of ECC was defined by Wine’s modified criteria. The data was 
further analyzed using the SPSS for Windows Microsoft Excel, version 21. The percentage of caries-free children was compared using the χ2 test, 
and one-way ANOVA was used to compare the mean disease indices at the 5% significance.

Results: A total of 341 children were examined and the prevalence of ECC was 30.5%. “White spot” initial caries lesions were the most prevalent 
form and the highest disease frequency was found in male children (p = 0.038), who did not speak official Serbian language (p = 0.009), in children of 
the part-time employed parents (p < 0.001), with elementary education (p = 0.001), in low monthly income families (p = 0.023), and Roma ethnic group. 

Conclusions: The complex interaction of risk factors like social environment along with ethnicity and Serbian language ignorance had a significant 
influence on the prevalence and severity of ECC in preschool children of this multi-ethnic region.
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INTRODUCTION

Early childhood caries (ECC) is a serious public health prob-
lem both in developed and undeveloped countries. This chronic 
infectious disease is particularly present in socially disadvantaged 
children and it has been described as a public, social, political, 
behavioural, medical, psychosocial, economic, and dental prob-
lem (1). Therefore, many researchers have attempted to expand 
basic microbiological models for ECC development, and to in-
clude various social, demographic and behavioural factors such 
as ethnicity, family income, maternal education level, family 
status, and parental knowledge (2). Children from the minority 
ethnic groups or immigrant children (3) have been found to be at 
higher risk of caries, too. Numerous studies suggested that ECC 
was more commonly found in children who lived in poverty (4), 
who were of ethnic and racial minorities (3), from single parent 
family (5), with parents of low educational level, especially those 
of illiterate mothers (6). The possible influence of socioeconomic 
status (SES) on the dental health may also be a consequence of 
difference in dietary habits and the role of sugar in the diet (7). The 

American Academy of Pediatric Dentistry (AAPD) defined ECC 
as: “the presence of one or more decayed, missing or filled tooth 
surfaces in any primary tooth in children 71 months of age and 
younger” (8). A comprehensive review of the ECC occurrence, 
including numerous studies from Europe, Africa, Asia, the Middle 
East, and North America, found the highest prevalence in Africa 
and South-East Asia (9). Published studies showed higher ECC 
prevalence figures for 3-year-olds that ranged from 36 to 85% 
in Far East Asia region (10), whereas the figure reported in East 
Indian studies was 45.33% (11). Studies conducted in the Middle 
East (12) showed that the ECC prevalence in children 2–6 years 
of age was 50.1%. In England, the USA and Canada’s North, the 
prevalence of ECC varied between 7.0%, 12.0% and from 28% 
to 98.9%, respectively (13). In some countries of South Eastern 
Europe the prevalence was reported to be 30% in Croatia (14), 
64.65% in Bosnia (15), and 38.19% to 40.29% in Romania (16). 
In the South Backa District (SBD), as part of the Republic of 
Serbia, there seems to be an increased trend of ECC, and it can 
be linked with a rapid decrease of living standard, therapeutic 
approach to ECC treatment as well as with specific demographic, 
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psychosocial and behavioural characteristics of this environment. 
Diverse ethnicities, languages, cultures, and social structures may 
be ECC risk factors that are unique to the young population of 
SBD. So, the aim of this study was to determine the prevalence 
of ECC and the degree of severity (type 1–5) among different 
social and ethnic groups of preschool children in this specific 
multilingual diverse community.

MATERIALS AND METHODS

This study was approved by the Committee of Human Research 
of the Medical Faculty of Novi Sad, process number: 1206/18. 
Children were examined only when they had a written consent 
form signed by their parents. The survey was cross-sectional 
analytical study of preschool children in the SBD. Sample type 
has been projected by simple random choice and contains both 
parents and their children from 13 to 71 months old, of differ-
ent gender, SES and nationality. Dental survey comprised, and 
recorded within the case file, 341 children and the questionnaire 
comprised 682 of their parents. The multi-grade type sample has 
been elected in survey unit definition, which comprised 10% of 
children of the aimed population, and as a step of choice the fol-
lowing formula: k = N/n (k – step of choice, n – number of units 
within sample, N – number of units in the basic set). Number 
of units in basic set (N) has been determined by records of pre-
school institutions within certain municipalities of the SBD on 
the number of enrolled preschool children during 2018/19 year; 
share of 10% of preschool children has been established since it 
reflects the number of units within the sample (n). By implement-
ing the step of choice (k), based upon the records of the preschool 
institutions, units for the sample have been defined. 

Study Location
The South Backa District is situated in the northern part of 

Serbia, it covers 4,016 km² with 593,666 inhabitants. The fluoride 
concentration in drinking water is generally low (< 0.3 ppm F). In 
addition to the multi-ethnic and multicultural characteristics of this 
region there are also differences in education, personal income and 
unemployment rates in this population. Assessing the presence of 
these variables is important in determining the correlation between 
the outlined demographic, multilingual, educational, and socio-
economic factors, and the prevalence of ECC. In the first stage, 
the parents were given specially designed questionnaire written in 
official (Serbian) and minority languages, with the personal data 
of parents and each child separately. The questionnaire was made 
up of 64 closed questions focusing on ethnicity, language disparity, 
demographic features, SES of the family, knowledge, attitudes and 
specific habits of minority groups of parents concerning diet, oral 
hygiene, fluoride prophylaxis, behaviour towards the oral as well 
as general health, the health information level of parents, etc. The 
dental examinations were conducted by a single well trained and 
calibrated dentist. The youngest group of children 13–24 months 
old were examined by a visual method, referred to as a “lift the lip” 
technique. Other children were examined with plane dental mir-
ror and probe, using natural light, without previous brushing and 
drying teeth. Exams were performed in the kindergarten nursing 
room, except for children that lived in disadvantaged settlements, 

and who were examined “in the open air”. All primary teeth were 
examined and early childhood caries (Fig. 1) were recorded using 
the WHO recognized indices of decayed, missing and filled teeth 
and surfaces – dmft, dmfs, respectively. The authors decided to 
use Wine’s classification, which included: labial-lingual caries 
lesions on the maxillary incisors and canines.

Classification of ECC
•	 The initial form (type 1) shows carious lesions in the form of 

white spots but without a breakdown of the enamel surface;
•	 The moderate form (type 2) shows carious lesions with a 

breakdown of the enamel surface and affecting one or two 
teeth or their surfaces;

•	 The middle form (type 3) shows carious lesions with a break-
down of the enamel surface and affecting more than two teeth 
or their surfaces;

•	 The severe form (type 4) shows the presence of two and more 
necrotic roots in the maxillary inter-canine section (MIS);

•	 ����������������������������������������������������������The severe form with complications (type 5) shows the pre-
sence of two and more necrotic roots in the MIS with the pre-
sence of fistula and/or abscessed teeth.
The obtained clinical and questionnaire data were further 

analysed using the IBM SPSS Statistics for Windows, version 21. 
Descriptive statistics were calculated to determine the percentage 
of caries-free children, mean caries disease severity indices (dmft, 
dmfs), and standard deviations of the mean for each variable in-
vestigated. The percentage of caries-free children were compared 
using χ2 test, and one-way ANOVA was used to compare the mean 
disease indices at 5% level of significance. P-values less than or 
equal to 0.05 were considered statistically significant.

RESULTS

A total of 341 children were examined, 191 (56.01%) boys and 
150 (43.98%) girls. The prevalence of ECC in children 13–71 
months old was 30.50%. Out of those examined 237 (69.50%) 
were caries free. In maxillary inter-canine section 1,751 deciduous 
teeth were healthy, 290 were decayed and 5 were filled. Every 
child had on average 0.87 decayed teeth (dmft) and 1.86 decayed 
tooth surfaces (dmfs). The basic demographic factors which ad-
dress the correlation between SES and ECC prevalence are given 
in Tables 1 and 2. The highest disease frequency (35.1%) was 
found in male children (p = 0.038), who did not speak Serbian 

Fig. 1. Severe form of early childhood caries with complications.
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Socio-demographic data
Children with ECC Caries-free children Total χ2

p < 0.05n % n % n %

Sex  
of the child

Male 67 35.1 124 64.9 191 100.0
0.038

Female 37 24.7 113 75.3 150 100.0

Language  
at home

Serbian 82 27.9 212 72.1 294 100.0
0.009

Non-Serbian 22 46.8 25 53.2 47 100.0

Birth order  
in family

First 43 24.6 132 75.4 175 100.0
0.004Second 31 30.4 71 69.6 102 100.0

All others 30 46.9 34 53.1 64 100.0

Child  
in kindergarten

Yes 91 28.7 226 71.3 317 100.0
0.009

No 13 54.2 11 45.8 24 100.0

Table 1. Influence of children’s social environment on early childhood caries prevalence (N = 341)

ECC – early childhood caries

Parents’ socioeconomic factors
Children with ECC Caries-free children Total χ2

p < 0.05n % n % n %

Education 
level

Without education 8 53.3 7 46.7 15 100.0

0.001
Elementary 16 59.3 11 40.7 27 100.0
Secondary 66 28.2 168 71.8 234 100.0
University 14 21.5 51 78.5 65 100.0

Working status
Unemployed 36 42.9 48 57.1 84 100.0

< 0.001Part time employed 17 47.2 19 52.8 36 100.0
Employed 51 23.1 170 76.9 221 100.0

Family income 
per month 
(Euro)

< 100.00 12 41.4 17 58.6 29 100.0

0.023
100.01–200.00 16 47.1 18 52.9 34 100.0
200.01–400.00 37 34.3 71 65.7 108 100.0
400.01–800.00 29 23.2 96 76.8 125 100.0
> 800.00 10 22.2 35 77.8 45 100.0

Table 2. Influence of parents’ socioeconomic factors on early childhood caries prevalence

ECC – early childhood caries

Socioeconomic status and health 
information level of parents

Caries-free 
children

ECC severity χ2

p < 0.05Type 1 Type 2 Type 3 Type 4 Type 5 Total %

Working 
status

Unemployed 57.60 10.60 11.40 5.15 6.65 8.60 100.00
0.029Part time employed 58.95 10.20 9.30 7.65 2.80 11.50 100.00

Employed 74.20 7.15 9.90 3.40 2.00 2.20 100.00

Health 
information 
level

Uninformed 46.90 11.15 11.95 13.50 5.30 11.25 100.00
0.010On average informed 72.70 7.80 9.85 2.70 2.70 4.30 100.00

Well informed 76.65 4.35 10.95 4.05 0.00 4.05 100.00

Family 
income per 
month (Euro)

< 100.00 54.20 10.30 13.80 3.40 6.50 11.80 100.00

0.008
100.01–200.00 55.20 5.90 11.80 14.20 2.60 10.30 100.00
200.01–400.00 68.70 9.30 13.00 1.90 3.40 3.70 100.00
400.01–800.00 76.80 8.00 7.20 2.40 0.80 4.80 100.00
> 800.00 77.80 4.40 8.90 6.70 0.00 2.20 100.00

Table 3. Influence of socioeconomic status and health information level of parents on early childhood caries severity (%)

ECC – early childhood caries
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language (46.8%, p = 0.009), in the third and next born child in the 
family (46.9%, p = 0.004) and in children who did not attend the 
kindergarten (54.2%, p = 0.009) (Table 1). The highest prevalence 
of ECC was found in children of part-time employed parents 
(47.2%, p < 0.001 ), who had elementary education (59.3%, 
p = 0.001), and in low income families with 100.01–200.00 € per 
month (47.1%, p = 0.023) (Table 2). The analysis of SES influence 
on ECC severity showed the higher prevalence of 1, 2, 4 types 
of disease in children of unemployed parents, and types 3 and 5 
in children of part time employed parents (Table 3). In addition, 
reduced prevalence of all ECC types was observed in children 
of parents who were average and/or well informed about oral 
health. All types of ECC were more frequent in children whose 
parents were not informed about oral health (p = 0.010). The low-
est prevalence of all ECC types was noticed in children whose 
parents had the monthly income higher than 200 €. Concerning 
ethnicity, the highest ECC frequency was found in Roma (Gipsy) 
children (50.0%) as well as in those of Ruthenian (43.8%), Slo-
vakian (37.8%), and Serbian origin (26.1%). 

DISCUSSION

This study analysed the prevalence of ECC and its relationship 
with socio-behavioural factors, language disparity and ethnicity. 
The ECC prevalence in SBD of 30.5%, was in range of moderate 
values of prevalence compared to low prevalence in Sweden (2) 
and high prevalence in Middle-East (12), Asian countries (10) 
and in Hispanic-Americans (5). Regarding surrounding coun-
tries, Munteanu (16) stated that in Romania 40.29% of children 
25–71 months old had ECC – the values were higher than in our 
study. Our research showed that every child had, on average, 0.87 
deciduous teeth with caries i.e. 1.86 decayed tooth surfaces and 
it was in agreement with Willems (17) data (0.83 ± 1.22). Our 
findings also correlated with those of Santos and Soviero (18) 
who revealed the mean dmfs 1.7 ± 2.5 in three-year old children 
in Brazil. ECC appeared to be more frequent in male children, 
and this is similar to the results of Abu Hamila (19). The rationale 
for the gender difference is unclear but it has been reported that 
male children have 13 time greater risk of caries development 
(20) and the possible earlier “vertical” and “horizontal” transmis-
sion of mutant streptococci (MS) from mothers to male children 
(21). Whether gender differences in the prevalence of ECC are 
the result of better oral hygiene in girls (14) or a culturally con-
ditioned different diet of male children (22), will be shown by 
future research. Furthermore, the third and every next born child 
in a family have a higher risk for ECC as confirmed in Prakash 
et al. study (23). Severe form of ECC along with prevalence rate 
was lower in children who attended the kindergarten, in spite of a 
proven higher possibility for “horizontal” MS transmission. The 
reason for this was explained by Wendt et al. (24), who reported 
a more balanced diet and intensive health-educational work in 
kindergartens. Moreover, ECC frequency in the children of highly 
educated parents was considerably reduced compared to the 
children whose parents had elementary or no education at all, as 
confirmed by Schroth et al. (13) and Borges et al. (25). Consider-
ing the fact, that the existing network of educational institutions 
in SBD is not adjusted to the population’s demographic, socio-
economic or multilingual educational needs, it is quite possible 

to expect a continued increase of ECC. Employed parents had 
three times less children with ECC compared to the unemployed 
ones, as also reported by Tiwari et al. (26). This may be explained 
by higher health educational level of employed parents, and by 
the fact that their children more often stay in the kindergarten. 
However, the further increase of ECC could be expected because 
of the increased unemployment trend rate primarily affects some 
minority young people in Serbia (future parents). The monthly 
income of the parents was shown to be a significant risk factor for 
the prevalence and severity of ECC. It was the lowest in children 
whose parents had a monthly income greater than 800,00 €, that 
was in accordance with Tiwari et al. survey (26), who found a 
linear increase of prevalence and more severe ECC types with 
decreased levels of parental annual income. The wealthy families 
have the ability to provide more quantitatively and qualitatively 
balanced foods, fluoride prophylaxis and improved oral hygiene 
for their children. Further, the children of the unemployed and 
part-time working parents had the highest prevalence of initial, 
moderate and severe ECC types, and this correlates with the 
results from Schroth et al. (13). The part-time working mothers 
very often had no health insurance and the dental services were 
not readily available to them (6). In our study, significantly 
lower prevalence of all types of ECC was noticed in children of 
employed parents and this could be related to the higher educa-
tion, health information levels and monthly income. All types 
of ECC appeared to be more frequent in the children of the poor 
health informed parents as confirmed by Calcagnile et al. (27). 
Their study pointed out that the prevalence and severity of ECC 
is associated with parents’ knowledge and willingness to change 
their behaviour with the aim of preserving their own as well as 
their children’s oral health. Therefore, implementation of pa-
rental “healthy” behaviour, attitudes and habits would be in the 
future an important framework for the eradication of ECC risk 
factors. Based on the last census data presented in the official 
Report of the Institute of Statistics of the Republic of Serbia 
(28), 26 nationalities were defined as multi-ethnic population in 
northern part of the country that is related to SBD. Among them, 
the highest ECC prevalence was noted in Roma children, then 
Ruthenian, Slovakian and other nationalities, who did not speak 
the Serbian language. Çolak et al. (4) reported that children of 
ethnic minorities and immigrants in the Netherlands, England 
and Finland had higher ECC prevalence compared to other chil-
dren in these countries. They also could not speak the official 
language of the country in question. It is necessary to stress that 
the spoken language was the basis of education, socialization 
and equal participation in all spheres of social life. The children 
who could not understand the Serbian language, apart from 
ethnicity, were more exposed to ECC. This specific situation 
leads to a more difficult approach to health information and mass 
media for those population, and consequently to a lower level of 
health education, and increased possibility for ECC. A number 
of studies showed a higher risk for ECC in children of certain 
ethnic background (1, 7, 11, 13, 19). This could be explained by 
cultural and educational norms as well as by misapprehension 
of the importance of the primary teeth and oral health in general 
(29) and/or the low SES (6, 11, 13, 17). The children’s distrust 
and fear of going to the dentist and the parent’s widely spread 
belief that primary teeth should not be treated creates a “circulus 
vitiosus” and may lead to the higher ECC prevalence. Our study 
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also revealed an urgent need for understanding the problem of 
“multilingualism” of the minority population groups living in 
SBD and elsewhere. Common understanding of multilingual 
disparity including education, the public health and culture of the 
territorial and immigrant minorities have the great repercussion on 
dental morbidity. The low level of understanding between parent-
child-dentist, as result of the language barriers can lead to distrust 
and feeling of discrimination among the parents themselves and 
their children as well.

Recommendations
•	 Educating dentists from the health centres to take a more 

active role in community based and public health activities 
concerning primary prevention of dental diseases as well as 
early ECC screening unlike the current therapeutic approach 
of the disease treatment;

•	 Improving the collaboration with the primary care physicians 
in recognizing the early signs of ECC and in referring those 
patients to the dentist; 

•	 Recommendation to the Public Health Authorities and policy 
makers to include the private dental practices in the public 
healthcare system to enable promotion of primary preventive 
measures and therefore contribute significantly to the infant’s 
oral health;

•	 There is also the necessity to fulfil the certain presence gap 
between researchers engaged in facilitation of the communica-
tion through language and cultural barriers and those engaged 
in the prevention of ECC risk factors;

•	 Overcoming the language disparity by people chosen from 
ethnic minorities as specific type of “mediator profile” – “New 
Speakers”, could be a completely new approach for ECC 
prevention. Firstly, mediators could linguistically adopt health 
educational programmes for minority groups that address their 
specific ethnic habits, customs, religion and culture. Media-
tors could also try to get to the isolated population groups like 
Roma who more often have no healthcare coverage and live 
in certain ethnic, social and cultural “closed groups” that may 
place them in a disadvantaged position in regard to the rest of 
population;

•	 “New Speakers”, minority mediators, could be the perfect link 
between our research team and the final users of this action 
study results, such as the organization of the public sectors 
engaged in the health problems of patients of different national 
and social status (hospitals, schools, social institutions), as 
well as the nongovernment organizations performing issues 
of multilingual regional minorities, immigrants, newcomers 
and refugees;

•	 Recommendation to the public health authorities and policy 
makers for their financial support concerning public health 
activities on ECC prevention for vulnerable high risk children 
without healthcare insurance, particularly the low income 
families (Roma and other poor ethnic minorities and refugees) 
in a targeted manner;

•	 Finally, emphasizing the ECC as community problem through 
the “NET” of different scientific field of researches (public 
health educators, linguists, psychologists, social workers, 
sociologists, policy makers, economics, dentists, etc.), along 
with mediators’ help enable the dentists in completely new 

manner to have an open dialog with multilingual minorities, 
the refugees and newcomers and therefore insure efficient 
access to the dental care for those people. 
We do sincerely hope that our suggestion for this specific type 

of the cooperation – “NET” would also contribute to the lower 
ECC prevalence, especially in the multi-ethnic parts of different 
countries.

CONCLUSIONS

ECC is a serious health problem especially among the socially 
and ethnic disadvantaged groups in the South Backa District. 
The complex interaction of risk factors like social environment, 
ethnicity and Serbian language ignorance had a significant influ-
ence on the prevalence and severity of ECC in preschool children 
of this multi-ethnic and multilingual region. Decreased trends of 
ECC prevalence could be achieved by engaging the public with 
the aim of reorganization of the social values and policy priori-
ties in addressing the burden of poverty, ethnicity as well as the 
language barriers.
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