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RESUMO 

A introdução à saúde oral desempenha um papel fundamental na saúde geral e na 

manutenção da higiene oral, prevenindo o aparecimento de diversas patologias. A 

cárie dentária é a doença crónica mais prevalente e é comum na infância em todo o 

mundo, afetando pessoas de todas as idades em todas as fases da vida. Lesões de 

cárie não tratadas podem causar dificuldade para comer e dormir e são uma das 

principais causas de absenteísmo na escola e no trabalho. O presente estudo contou 

com crianças dos 3 aos 11 anos matriculados no ano letivo 2022/2023. Setenta e 

cinco crianças foram incluídas nesta pesquisa desde 2022, e foram submetidas ao 

exame clínico oral através dos índices CPOD/ceod e PUFA. Dados demográficos 

também foram recolhidos. Os resultados mostraram que a maioria das famílias vive 

em aldeias, os pais das crianças são na maioria casados, a qualificação de 

alfabetização tende a ser entre 7-9 (ano) ou 10-12 (ano) para homens e 10-12 (ano) 

para mulheres; a maioria dos pais estão a trabalhar, entre outras características. O 

CPOD teve média de 0,078 e o PUFA teve média de 0,28. O IMC das crianças 

apresentou valores normais. Nesta área, houve melhorias significativas. Conclui-se 

que a prevalência de cárie é baixa na população estudada, assim como as 

alterações pulpares. 

palavras-chave: dmft, socioeconómico, cárie dentária, crianças, saúde bucal 
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ABSTRACT 

Introduction to oral health plays a fundamental role in general health and the 

maintenance of oral hygiene, preventing the onset of various pathologies. Dental 

caries is the most prevalent chronic disease and is common in children worldwide 

and affects people of all ages at all stages of life. Untreated carious lesions can 

cause difficulty in eating and sleeping and are one of the main causes of 

absenteeism from school and work. 

This study included children aged 3 to 11 enrolled in the 2022/2023 school year. 

Seventy-five children were included in this research which has been conducted since 

2022. Children underwent an oral clinical examination using the DMFT/dmft and 

PUFA indices. Demographic data were also collected. The results showed that most 

families live in villages, the parents of the children are mostly married, the literacy 

qualification tends to be between 7-9 years or 10-12 years for men and 10-12 years 

for women; most parents are working, among other characteristics. The DMFT had 

an average of 0.078 and the PUFA had an average of 0.28. The children's BMI 

presented normal values. In this area, there were significant improvements. It is 

concluded that the prevalence of caries is low in the studied population, as well as 

pulpal changes. 

Keywords: dmft, socioeconomic, dental caries, children, oral health 
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1. INTRODUCTION 
 

Dental caries is the most widespread chronic disease in the world, and it is a major 

public health issue. It is the most common disease during childhood, but it affects 

people of all ages throughout life. (1) (2) (3). Considering that it is the most common 

of the diseases of the oral cavity, highlighting its etiological factors and focusing on its 

prevalence in Portugal and in the world is important. According to current data, the 

global prevalence of untreated decay in permanent teeth is over 40% across all ages, 

and it is the most common out of 291 diseases studied in the Global Burden of 

Disease Study. Untreated cavities frequently cause oral pain. (4) 

In Portugal, six major epidemiological surveys on oral health have been carried 

out, at national level, in 1983, 1990, 1999 (INE), 1999, 2006 (DGS) and 2015 (OMD). 

Furthermore, several other smaller ones have been published in reviews. Analyzing 

these data reveals a significant improvement in the oral health of Portuguese people 

over the past years. For example, the percentage of children free of cavities has almost 

tripled (from 15% in 1983 to 44% in 2006). At the age of 6 the numbers were higher 

33% in 2000 against 51% in 2006. In addition, in 2006, 12-year-old children were 

identified as having sealants in 55% of the cases and the mean of sealants per 

individual was 3.61. Furthermore, moderate (2.2%) and severe (0.2%) levels of 

fluorosis were detected. (5) In 2013, DGS and OMD carried out a national study, 

introducing new age groups (18, 35-44 and 65-74 years). This study had as special 

interest the evaluation of the impact of the new operationalization strategy (use of 

“cheque dentista”). This study was an observational, cross-sectional, descriptive, and 

analytical representative of the country and each of its 7 health regions (North, Centre, 

Lisbon, Alentejo, Algarve, Madeira, and Azores). The team of examiners included 

several dentists/teachers from Portuguese Faculties of Dental Medicine and dentists 

from Health Services of Madeira and the Azores. The team of examiners were oral 

hygienists and nurses from Health centers. The examination sites were Kindergartens 

and public and private Elementary Schools, National Defense Centers (Military) and 

Health Centers. Fieldwork lasted until the end of 2014 and the results showed that the 

level of children until 6 years old free of cavities reached 54% with a cpod index of 1,65 
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and it is expected that in 2020 the score should be 59% with a cpod index of 1,35. 

Children under 12 years old obtained 53%, 9% less than in 2006. The fluorosis of 

children around 12 years old didn't change much from 2006 with 2,2% moderate 0,2% 

severe 4% soft 9,8% extremely soft 9% doubtful and 73,6% normal. (6) 

Oral health, as already mentioned, plays a key role in general health and 

maintaining oral hygiene, preventing the appearance of various pathologies.(7) The 

burden of dental caries for 12-year-olds is highest in middle-income countries, where 

nearly two-thirds of caries go untreated. Low-income countries have a lower 

prevalence, but dental caries go largely untreated, reflecting weak oral care systems. 

And even in high-income countries, more than half of dental cavities go untreated. 

Dental caries share the same social determinants, and the same inequalities, as many 

other oral diseases. The American Dental Association (ADA) defines oral health 

literacy (OHL) "(...) as the degree to which individuals have the ability to obtain, 

process and understand health information and services necessary to make 

appropriate oral health decisions". The limited oral figures for literacy and oral 

knowledge continue to be alarming. This theme includes the insufficiency of certain 

parameters such as: prevention, diagnosis, and compliance with educational 

mechanisms. (8) 

The importance and development of oral health can be reinforced by alerting 

society, by using oral health promotion strategies that promote communication 

between practitioner and patient. In the field of children's oral health, the role of parents 

and kindergarten teachers will be essential not only for success, but also for 

strengthening the educational structure. (9) (10). Dental caries is considered the most 

prevalent pathology of the oral cavity, assuming an elementary role in the impact and 

extent of oral health worldwide. Lack of oral health care, dental public health, and the 

persistence of dental caries are considered relevant problems especially among 

preschool and school-aged children. (1-3) This absence of up-to-date epidemiological 

information hampers the development of adequate strategies to reduce the disease 

burden. Dental caries is the disease with the highest prevalence, affecting nearly half 

(44%) of the world's population in 2010.These results support the point of view that the 

good structuring of oral health programs to support the country's preschool and school 
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population is essential to combat the disease through the promotion of oral health. (11) 

(12) (13) 

Despite its very specific nature, there are few standardized global data on dental 

caries. This is largely due to the lack of integration of oral health data into national 

disease surveillance programs, especially in low and middle-income countries. 

Conducting independent national oral health surveys is costly and complex, and 

therefore not a priority. Thus, in Portugal, there are studies that confirm these data, but 

more research is still needed to fully understand the level of oral health among the 

population. In addition, most of the medical and dental treatment provided remains 

limited to the private sector, and the Portuguese national health system still does not 

respond effectively to the needs of the most disadvantaged communities. The degree 

of the risk at early ages turns out to be closely linked to thepreventive behavior that 

the child will have in adulthood. Within the framework of the social problems of 

children presented previously, dentists, teachers, and students of the Faculty of 

Dental Medicine from Universidade Católica Portuguesa propose to carry out a 

project through dental observational interventions with Reencontro association. This 

partnership created the “Ser Criança” project where the main focus is to prevent and 

correct bad oral health hygiene. The focal point in this study is to  analyze the 

prevalence of caries with the socioeconomic impact that influences the social sphere. 
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2. MATERIALS AND METHODS 

 
2.1 HEALTH ETHICS COMMITTEE APPROVAL 

Prior to starting any study, the approval of the Ethics Committee for Health of the Catholic 

University of Portugal (CES-UCP) is required. It was obtained in 2020, 2021 and 2022 by a 

different researcher each year with the aim of continuing the project. (Annex I) 

 

2.2 SAMPLE STUDIED 
 

The participants are children from the preschool and school network (1st cycle), 

whose guardians consented to participate in the research, who belong to the 

Reencontro Association (Annex II) As inclusion criteria: age group 3 to 5 years old 

with deciduous dentition, age group 6 to 11 years old with mixed dentition, both 

genders, parents, and caregivers fluent in Portuguese were considered. 

For this Project the main actors are children aged 3 to 5 years old and children 

aged 6 to 11 years old enrolled for the school year 2022/2023. Seventy-five children 

were included in this Research from 2022. On the day of the child's examination, the 

child was desensitized through playful educational actions in oral health. After data 

collection, the child was taken to a clinical examination to record the prevalence of 

caries. 
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2.2.1. DMFT INDEX AND PUFA INDEX 
 

During the examination, all children underwent an intraoral examination, in 

which the DMFT and the Pufa index were analyzed. The DMFT index, formulated 

by Klein and Palmer in 1937, is used by the World Health Organization (WHO) to 

assess the prevalence of dental caries in several countries. The acronym DMF 

originates from the words "decayed", "lost», and "filled", and the D/d indicates that 

the unit of measurement is the tooth. The indices most used to measure the 

frequency of dental caries in populations are the ¨DMF- T”, for permanent teeth, 

and the “dmf-t”, for temporary teeth. 

In addition to the DMFT value of each patient being calculated, the state of 

their teeth was also recorded according to the category in which they belonged DD 

or DP (permanent or deciduous dentition). In total there are 9 possible conditions 

for a tooth in order we have: healthy (0); decayed (1); rest. w/ decay (2), rest. 

without caries (3), absent for caries (4); absent (other) (5), sealant (6); prosthesis, 

implant (7); unerupted (8); trauma (T) and unregistered. (9) (Annex III) 

Next, the intraoral examination includes the complementary index for assessing 

the consequences of untreated dental caries, this index is called PUFA. This index 

encompasses pulpal involvement, ulcer due to root fragments, fistula, and abscess. 

p/p: p/p pulpal involvement is recorded when the opening of the pulp chamber 

is visible or when the coronal tooth structures have been destroyed by the carious 

process and only roots or root fragments remain. 

u/u: record of ulceration due to trauma resulting from ''sharp'' parts of the tooth 

when the sharp edges of a tooth with pulpal involvement or root fragments cause 

traumatic ulceration of surrounding soft tissues, e.g., tongue or buccal mucosa. 

f/f: fistula exists when the pus is released and is associated with the tooth with 

pulpal involvement. 
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a/a: there is an abscess when the pus is associated with swelling and 

consequently related to a tooth with pulpal involvement. (Annex IV) 

 

2.2.2. SOCIOECONOMIC EVALUATION 
 

The socioeconomic level of the research subjects was assessed using a 

questionnaire completed by the children's parents. In which the characterization o 

the: the child's gender, age, weight, size, the child's residence, the parents' 

marital status, the parents' literal qualifications, the parents' profession, the parents' 

professional situation and the environment where the child lives appears. 

Following oral health: the child's oral health, the frequency with which he/she 

brushes the teeth, the time dedicated to doing it, the times during when brushing 

occurs, the method used by the child, the information provided by the 

professional, the use of dental floss, the type of toothbrush used, the products the 

child uses for oral hygiene, the number of times the child has been to the dentist, 

the reason for the appointment, information about the “Cheque Dentista”, the 

child's behavior before consultations, the sealants if present and finally, pain and 

gingival inflammation in the last 12 months, if any. (Annex V) 

 
2.3. DATA ANALYSIS 

 
The results obtained were organized, tabulated, and submitted for statistical 

treatment into the SPSS program. The descriptive statistical analysis determined the 

absolute or relative frequency of the variables investigated. 
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3. RESULTS 

 
3.1 GENERAL DATA 

 

 
 
 
 
 
 
 
 
 

 
 
 

Graphic 1 : Distribution of the number of children by age 

 
This graphic represents the sixty-four children of this project whose age is between 

three to eleven years old. They were divided in two samples one represents the 

preschoolers the other the 1st cycle students. For the first one, the maximum age 

acceptable was five years old and eleven for the other. In those two samples, thirty- 

three children were included in the first one and thirty-one for the second. Contrary to 

expectation, fourteen children were four years old, thirteen were five to six years old, 

eight were seven years old, six were three years old, four were eight to ten years old 

and two were eleven. Thirty-six participants were female and twenty-eight were male. 

Id
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3.1. SOCIODEMOGRAPHIC 

Residence: 

Graphic 2 : Distribution of families depending on their residence 

 
According to the results, families live mostly in villages thirty-eight more exactly, 

seventeen live in cities and nine live in towns. In percentage this means 59%, 27% 

and 14%. 

Parents' marital status: 
 

Graphic 3 : Distribution of parents depending on their marital status 

The value for this table is forty-five married couples, six live together, nine are 

divorced and four are single. Transformed in percentage, the results are 70%, 9%, 

14% and 6% respectively. 
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Father's literary qualification: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Graphic 4 : Distribution of fathers depending on their literary qualification 

 

 
Here the table shows the level of father’s literary qualifications. Most of them 

drop out of school between the seventh to twelfth grade. Twenty-one fathers for the 

first category and eighteen for the second one. Ten of them went to the fourth-sixth 

grade, nine of them made it to the license. The lowest values were: one person 

coursed a master, another one dropped out of school before reaching the fourth 

grade, and one did a bachelor. Three people didn’t want to take part in this specific 

question of the survey. 
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Mother’s literary qualification: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graphic 5 : Distribution of mothers depending on their literary qualification 

 

 
Now for the mother’s literary qualification, most of them were between three 

categoriestwenty-eight females studied until the tenth-twelfth grade, seventeen made 

a license and eleven dropped out between the seventh and the ninth grade. Four 

people dropped out of school between the fourth to the sixth grade and three decided 

to obtaina master. One person didn’t want to answer the quiz. 
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Father’s professional situation: 
 

Graphic 6 : Distribution of fathers depending on their professional situation 

 

 
Most men were employed, fifty-six of them more precisely, five of them were 

unemployed and three didn’t want to answer this question. The score was 92% and 

8%. 

Mothers’ professional situation: 
 
 

 

Graphic 7 : Distribution of mothers depending on their professional situation 

 

In the women's case, fifty-four of them were employed and eight were 

unemployed, there was also one student between them. One person didn’t want to 

take part in answering this question. In this table the numbers were 86%, 13% and 

2%. 
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Housing, household: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graphic 8 : Distribution of people in each household depending on with 

 
 

Most houses were composed of the father, the mother, and the brothers thirty- 

one of them exactly. Eighteen households had the mother and the father. Four of 

them were single moms with other kids. Three were single moms. Two families with 

more than one child lived with uncles or grandparents. And finally, one single father, 

one host couple with kids and one couple who lived with the grandparents. 
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Household income: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graphic 9 : Distribution of people depending on their household income 

 
Nineteen people affirmed that their salaries were above two times the minimum 

wageand another nineteen the minimum wage. Ten of them said they achieved three 

timesthe minimum wage, five of them ten times more than the minimum wage, three 

of thesixty-four six times more, two of them four times and one said nine times. Five 

people didn’t take part in this question. 
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CEOD index: 
 
 
 

 

 
 
 
 
 
 
 
 
 

 
Graphic 10 : Distribution of children depending of the results of the ceod 

 
 

Globally seventy-one caries were found in the children participating on the 

survey. Two extractions were done on those children and nineteen obturations were 

verified. In total, the values fluctuated between zero to fourteen with an average of 

1.4375. If theanalysis is made individually, a person has a CEOD of fourteen, another 

of eight and another of six. Two people had a CEOD of five. Four children had four 

and three. Six had one. Nine had two and finally thirty-six had zero. 
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CPOD index: 
 
 
 

 

 
 
 
 
 

Graphic 11 : Distribution of children depending of the calcul obtain by the cpod 

 
 

 
Four caries were found out in a child and in another one, one obturation was 

confirmed. The remaining sixty-two children didn’t have any problem at all. Overall, 

the result fluctuated between 0 to 4 with an average of 0.078. 

Pufa index: 
 

Graphic 12 : Distribution of children depending of the results of the pufa 

 

 
PUFA records were of two people who had a score of five and two people who 

had a score of 4,166666667. The remaining sixty children had no problem found in 

them. Overall, the result fluctuated between 0 to 5 with an average of 0.28. 
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4. DISCUSSION 

 
With regard to the methodology used to create this protocol, more specifically 

the fact that it follows the standards and guidelines imposed by the WHO, this was 

carried out in such a way that it is possible to guarantee the comparability of the data 

collected in a wide range of environments, in order to encourage the systematic 

exchange of data on oral diseases and conditions and to ensure that the data collected 

are reliable and comparable within and between countries, and, most relevant, to 

allow the visualization of the evolution of oral health in childhood. 

The form used for data collection and evaluation was selected for its reliability 

and scientific validity, with the benefit that it is designed to be adaptable to a diverse 

number of situations. In this sense, the results obtained in the “DMF-T”, “dmf-t” and 

PUFA are of striking relevance, since they allow us to understand the evolution of 

children's habits, but also to discover the level of the problems. In this way, it is 

relatively simpler to find methods for the formulation and evaluation of oral health 

programs, even though the form allows knowing the diagnosis of dental conditions and 

allows the professional to treat and advise those in charge of education about the care 

to be considered. Regarding the socioeconomic assessment questionnaire, this allows 

the practitioner to correlate the patients' dental status with their quality of life, and thus 

provide better advice and try to change the bad habits acquired by the patients. 

Thanks to the questionnaires completed by patients for health professionals, we 

obtained the results that allow the diagnosis. These are central to the elaboration of 

the treatment plan for children and advising parents on the importance and technique 

necessary to obtain and maintain good oral hygiene is a common practice these 

days, exacerbated by the bad habits acquired by children, but it has been used with 

some frequency in the last 30 years. That said, the scientific validity of the procedure 

is well documented as studies to analyze the development of oral healthover the years 

began in 1983. As stated earlier in this work there have been six majorepidemiological 

studies on oral health in 1983, 1990, 1999 (INE), 1999, 2006 (DGS) and 2015 

(OMD). Furthermore, several other smaller ones have been published in reviews. 

Analyzing these data reveals a significant improvement in the oral health of 
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Portuguese people over the past years. For example, by the age of 12, the percentage 

of children free of cavities has almost tripled (from 15% in 1983 to 44% in 2006). And 

at the age of 6 the numbers were higher 33% in 2000 against 51% in 2006. In addition, 

in 2006, 12-year-old children were identified having sealants in 55% of cases and the 

mean of sealants per individual was 3.61; also, moderate (2.2%) and severe (0.2%) 

levels of fluorosis were detected. (5) Fieldwork lasted until the end of 2014 and the 

results showed that the level of children until 6 years old free of cavities reached 54% 

with a cpod index of 1,65 and it is expected that in 2020 the score should be 59% with 

a cpod index of 1,35. Children under 12 years old obtained 53%, 9% less than in 2006. 

The fluorosis of children around 12 years old didn't change much from 2006 with 2,2% 

moderate 0,2% severe 4% soft 9,8% extremely soft 9% doubtful and 73,6% 

normal.(6) 

Sixty-for children were included in this study, they were divided in two samples 

one represents the preschoolers the other the scholars. For the first one, the maximum 

age acceptable was five years old and eleven for the other. In those two samples, 

thirty-three children were included in the first one and thirty-one for the second. 

According to the results, families live mostly in villages then in the second category in 

cities and the last one in towns. Couples tend to get married or at least to stay together. 

Most of the fathers did drop out of school between the seventh to twelfth grade. For 

the mothers we can see that they tend to study more than men. Parents usually don’t 

stay at home but go to work and their income was above two times the minimum wage 

and, in another category, the minimum wage. Most housing was composed of the father, 

the mother, and the brothers. To sum up these facts, for the upbringings of children, 

most families chose to live in the countryside and their income is average, parents tend 
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to stay married or live with their partner, it allows them to give a better educational 

concept of family, relationships, and behaviors. 

Globally seventy-one caries were found in the children participating on the 

survey. Two extractions were done on those children and nineteen obturations were 

verified. In total, the values fluctuated between zero to fourteen with an average of 

1.4375. Four caries were found out in a child and in another one, one obturation was 

confirmed. The remaining sixty-two children didn’t have any problem at all. Overall, the 

result fluctuated between 0 to 5 with an average of 0.078. PUFA records were of two 

people who had a score of five and two people who had a score of 4,166666667. In 

general, the result fluctuated between 0 to 5 with an average of 0.28. More than half 

of the children had a normal BMI; the fluctuations could go from 8,96 to 41. To conclude 

the intraoral analysis, most of the parents worry about their children's health 

unfortunately due to personal reasons or complicated family situations, there is still an 

extremely slim minority that don’t prioritize the health care of their progeniture and in 

the worst-case scenario the child is neglected. 

To sum everything up, compared to the previous data, an upgrade can be 

verified unfortunately the results that were provided for the future were not attained. 

The limited oral figures for literacy and oral knowledge continue to be alarming. This 

theme includes the insufficiency of certain parameters such as: prevention, diagnosis, 

and compliance with educational mechanisms. (8) Alerting society and informing the 

tutors of oral health hygiene problems and solutions by using promotional strategies 

and innovative concepts that promote communication between practitioner and patient 

is the key to minimize the numbers of getting out of control. In this field, the role of 

parents, kindergarten teachers and dentists will be essential for strengthening the 

educational structure and instill a good oral and life hygiene (9) (10). As dental caries 

is considered the most prevalent pathology of the oral cavity, having a lack of oral 

health care, dental public health, and the persistence of dental caries are considered 

relevant problems especially among preschool and school-aged children, if assuming 

that the main objective is to eradicate or even eliminate its quantity. (1-3) This absence 
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of up-to-date epidemiological information hampers the development of adequate 

strategies to reduce the disease burden. These results support the point of view that 

the good structuring of oral health programs to support the country's preschool and 

school population is essential to combat the disease through the promotion of oral 

health. (11) (12) (13) Even though, most of the medical and dental treatment provided 

remains limited to the private sector, and the Portuguese national health system still 

does not respond effectively to the needs of the most disadvantaged communities, a 

significant improvement has been build up in this field and slowly but surely the number 

of children oral problem is being reduced. The degree of the risk at early ages turns 

out to be closely linked to the preventive behavior that the child will have in adulthood. 
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5. CONCLUSION 

 
In conclusion, the prevalence of caries and pulpar involvement is low in the 

population studied. 
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Annex II – Collaboration protocol between Unversidade Católica 
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Annex III – CPOD Index 
 

Annex IV – PUFA Index 
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Annex V – Socioeconomical questionnaire 
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