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Resumo            

Objective: To evaluate the experience of caries and tooth loss in rural citrus workers in Northeast Brazil. Methods: This was a cross-sectional, quantitative, 
and descriptive study carried out using a non-probabilistic sample of rural citrus workers linked to the Occupational Health Reference Center. Generalist 
and dental questionnaires were applied and clinical examinations were performed by two calibrated examiners on 619 participants in Basic Health Units 
to establish the sample DMFT index and to detail their characteristics of interest. Results: The sample was predominantly male (71%), with young adults 
between 20 and 40 years (50,9%), with low education (76%) and low income (59,3%). The mean DMFT index of the sample was 14.29 and the component 
regarding tooth loss (M) 9.97, corresponding to approximately 70% of this value. Moreover, 90,1% of the evaluated participants had losses of at least one 
dental element and 27,8% had a functional loss with less than 21 teeth in the oral cavity, while 86.3% said they had never attended an oral health service. Of 
the participants who have already attended, 83,6% were over six months ago, motivated by pain (43,8%) and caries (14,7%). Conclusions: The rural citrus 
workers evaluated had negative experiences with dental caries and a high rate of functional tooth loss, leading them vulnerable to stomatognathic system 
imbalances and showing the need for prevention and promotion of oral health.

Keywords: Dental Caries. Tooth Loss. Oral Health. Rural Health.

Abstract            

Objetivo: Avaliar a experiência de cárie e perda dentária de trabalhadores rurais da citricultura no Nordeste brasileiro. Métodos: Trata-se de um estudo 
transversal, quantitativo e descritivo, realizado com amostra não probabilística de citricultores rurais vinculados ao Centro de Referência em Saúde do 
Trabalhador. Foram aplicados questionários (generalista e odontológico), e exames clínicos foram realizados por dois examinadores calibrados em 619 
participantes em Unidades Básicas de Saúde, para estabelecer o índice CPO-D da amostra e detalhar suas características de interesse. Resultados: A 
amostra foi predominantemente masculina (71%), com adultos jovens entre 20 e 40 anos (50,9%), com baixa escolaridade (76%) e baixa renda (59,3%). O 
índice CPO-D médio da amostra foi de 14.29, e o componente relativo à perda dentária (P) de 9.97, correspondendo a aproximadamente 70% desse valor. 
Além disso, 90,1% dos participantes avaliados tiveram perdas de, pelo menos, um elemento dentário, e 27,8% tiveram perda funcional com menos de 21 
dentes na cavidade oral, enquanto 86,3% afirmaram nunca ter frequentado um serviço de saúde bucal. Dos participantes que já frequentaram, 83,6% foram 
há mais de seis meses, motivados por dores (43,8%) e cárie (14,7%). Conclusões: Os citricultores rurais avaliados apresentaram experiências negativas 
com cárie dentária e alto índice de perda funcional dos dentes, tornando-os vulneráveis aos desequilíbrios do sistema estomatognático e evidenciando a 
necessidade de prevenção e promoção da saúde bucal.

Palavras-chave: Cárie Dentária. Perda de Dente. Saúde Bucal. Saúde da População Rural. 

INTRODUCTION

A The prevalence and severity of oral diseases, such as dental 
caries, are related to the social, economic, and environmental 
contexts in which individuals are inserted. Dental caries are 
considered a chronic and progressive disease of high prevalence 
worldwide, causing demineralization and destruction of dental 
tissues, being the main reason for tooth loss and edentulism 
in adults. Several risk factors are related to individuals' caries 
experience, including eating habits, quality of oral hygiene, 
education, and access to oral health services1,2.

When left untreated or uncontrolled, caries disease progresses 
and can cause, among other conditions, difficulties in chewing 
and eating properly. In addition, discomfort, pain, and tooth 
loss are consequences of caries lesions that affect individuals, 

           1

reducing their quality of life and negatively impacting their 
overall health2,3,4.

Although there has been a tendency to decrease the prevalence 
of decayed, missing, and filled teeth (DMFT index) in several 
populations, the severity of caries disease remains strongly 
associated with low-income status and difficulties in accessing 
oral health services, affecting socioeconomically vulnerable 
populations. In addition, people who live in underdeveloped 
areas may have worse experiences with caries disease and 
tooth loss5,6.

In Brazil, approximately 30 million individuals live in rural areas7. 
In this environmental context, diseases that can be prevented in 
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urban areas may assume greater prevalence. Rural populations 
unassisted by oral health services, associated with other 
risk factors, may experience caries disease and edentulism 
differently from urban area populations8,9.

Despite the growing worldwide interest in this topic, there are 
few national studies investigating the health conditions of rural 
populations, including oral health. Among other barriers to 
health care, the territorial distance makes it difficult to access 
specialized services and may contribute to the disparities of this 
population8,9. Thus, the objective of this study is to evaluate the 
experience of caries and tooth loss in rural citrus workers in 
Northeast Brazil. 

METHODS

This was a cross-sectional, quantitative, and descriptive 
epidemiological survey developed in two counties located 
in northeastern Brazil. Through a non-probabilistic sample, 
619 rural workers of citriculture linked to the Occupational 
Health Reference Center (CEREST) were invited and agreed to 
participate in the research.

As inclusion criteria, only rural workers of citriculture, over 18 
years old, who freely agreed to participate and who attended 
all stages of the research were selected and included. Rural 
workers who were unable to participate in all stages or who 
decided to abandon this research on their own were excluded. 
All stages of this study were developed in accordance with 
the recommendations for research with human beings and 
submitted for consideration and approval by the Research 
Ethics Committee of the Federal University of Sergipe (CAAE: 
12988313.6.0000.5546).

Prior to data collection, the participants were gathered and 
informed of the research objectives, including risks and benefits 
of participation. All those who agreed to participate signed 
an informed consent form received oral hygiene instructions, 
and referred to oral health services after clinical examinations, 
according to individual needs. Data collection was carried out 
between July 2014 and December 2015 in Basic Health Units 
(BHU) in which the rural citrus workers participating in the 
research were linked.

Initially, a generalist questionnaire was applied to obtain the 
identification of the participants and allow the characterization 
of the sample according to socioeconomic aspects. Then, a 
basic dental questionnaire was applied to obtain data regarding 
participants’ access to oral health services. Both questionnaires 
were constructed by the researchers but were not systematically 
validated before data collection. Subsequently, the clinical 
dental examination was performed at the BHU by two calibrated 
examiners. The Kappa coefficients for the intra-examiner 
agreement were 0.98 for both raters, and the Kappa coefficient 
for the inter-examiner agreement was 0.95.

The clinical dental examination was performed to obtain the 

DMFT index value, according to the proper criteria10. This stage 
was carried out in a reserved dental office, with natural light 
and the aid of wooden spatulas and inactive explorer probes. 
Additionally, when the absence of any dental element was 
observed, the examiners questioned the participants why this 
was missing.

According to the adopted criteria, the missing dental elements 
that were not adequately justified by the participants were 
excluded from the statistical analyzes. After collecting data 
from the entire sample, data were tabulated and analyzed 
using Microsoft Excel® (2007) and SPSS Statistics 21.0 (Windows 
version 21.0, 2012, Armonk, New York: IBM Corporation) 
software, respectively. Descriptive statistics were performed 
on the collected data, including averages and frequencies 
(absolute, relative, and cumulative). 

RESULTS

The sample of rural workers of citriculture evaluated was 
predominantly composed of young adults between 20 and 40 
years old (50,9%), male (71%), with a low level of education (76%) 
and belonging to economic levels D and E (59,3%). Of the 619 
participants, 86,3% said they had never attended an oral health 
service. Among participants who stated that they had access to 
a dentist, the time interval between the last consultation and 
the data collection of this research was greater than six months 
for 83,6%. The first motivation of the research participants who 
sought an oral health service was pain (43,8%), followed by the 
presence of caries (14,7%).

The mean DMFT index value of the sample was 14.29. The 
tooth loss component (M) represents approximately 70% of 
this value, with an average of 9.97 in the entire sample. In 
addition, the decayed teeth (D) and filled teeth (F) components 
presented averages of 3.61 and 0.75, respectively. Tooth loss of 
the sample was recorded according to the number of absences 
by teeth count during the clinical examination. Categorization 
was performed according to the frequency of missing teeth, 
stratifying the percentage and recording the percentage 
representing each degree of tooth loss (Table 1).

Table 1. Panorama of tooth losses in different degrees.

Degrees of 
missing teeth

Absolute 
frequency (N)

Relative 
frequency (%)

Cumulative 
frequency (%)

0 61 9,9 9,9

1 to 4 166 26,8 36,7

5 to 8 125 20,2 56,9

9 to 12 95 15,3 72,2

13 to 16 72 11,6 83,8

17 to 20 47 7,6 91,4

21 to 24 53 8,6 100,0

Total 619 100,0 100,00
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It’s observed that only 9,9% of the entire population evaluated 
did not suffer from the loss of dental elements over time and 
their experience with the caries disease, while 47% of the 
population had between 1 to 8 missing teeth. Moreover, 90,1% 
of the participants had at least one tooth loss and 27,8% had a 
functional loss with less than 21 teeth in the oral cavity. 

DISCUSSION

Comparing our findings with the results of Santillo et al.8 (2014), 
from a study of 568 rural residents, the results of the mean DMFT 
index and tooth loss are similar. In the study of these authors, 
the mean DMFT index value was 15.9 and if we observe the 
dental losses, the authors identified that 91,4% of their sample 
had already lost at least one dental element. All these results 
being superior to ours indicating a negative experience with 
caries disease in both rural populations. 

Moreover, Santillo et al.8 (2014) identified that 58,4% of the 
participants reported pain as the motivation to visit a dental 
office and 55% reported that the last visit occurred more 
than a year ago. In addition, the authors observed an average 
tooth loss of 11.7 teeth per participant. Thus, these results 
corroborate our observations and reinforce the evidence about 
the experience of caries and tooth loss in rural populations.

In SB Brasil 2010, the last major Brazilian oral health survey, 
it was observed that 20% of adults between 35 and 44 years 
already had functional impairment due to severe tooth loss 
(less than 21 teeth in the oral cavity). In this survey, the average 
DMFT index for adults between 35 and 44 years old was 16.75 
and the dental loss component corresponds to 44,7% of this 
percentage11,12. 

Comparing to our results, it can be seen that the tooth loss 
component was more significant in our rural worker population 
than SB Brasil participants. However, this is not an unexpected 
result, considering that the average of the filled component (F) 
was lower (0.75 versus 7.33) and the average of the decayed 
component (D) was higher (3.61 versus 1.48) in our sample 
than in SB Brasil participants, respectively. It is important to 
mention, however, that active and non-cavitated lesions may 
underestimate the real condition of the caries disease in this 
population11,12.

Edentulism, mainly caused by the progression of untreated 
caries lesions, is a highly prevalent oral health problem in 
Brazil. Teeth losses reflect directly on the functions of the 
stomatognathic apparatus, compromising the quality of life 
of toothless people. When less than 21 dental elements are 
present in the oral cavity, significant function loss is expected. 
Nevertheless, tooth losses are poorly investigated in Brazil13,14.

Scientific evidence supports that the prevalence and severity 
of dental losses reflect health disparities in contexts of 
socioeconomic inequality and vulnerability. When preventive 
measures offered by oral health services are flawed or non-

existent, individuals tend to experience urgent dental care, 
especially when there is pain, resulting in unfavorable oral 
health outcomes, such as the need for endodontic treatment or 
tooth extraction in advanced cases13,14.

For individuals in rural areas, access to oral health services may 
be poor due to the need to travel to urban centers. In addition, 
the lack of epidemiological data on the health of this population 
may compromise decision-making by oral health managers and 
provide conditions that favor population illness. This context 
gets worse when there are no basic living conditions, such 
as sanitation and clean drinking water15,16. Considering the 
results of the DMFT index and the fact that most participants 
have never accessed oral health services, we can infer that the 
assistance offered has been inefficient.

However, rural populations' access to oral health services 
that develop appropriate preventive and care approaches can 
modify the prevalence of caries and prevent tooth loss. In 
addition, the prevalence of untreated cavitated lesions may be 
an indicator that the coverage of dental services in rural areas 
is being inefficient15,16.

Although caries disease is strongly associated with the 
phenomena of tooth loss in many populations worldwide, 
it can be understood as a cascade activator that leads to the 
extraction of a compromised tooth. Age, education, income, 
and a geographical component are behind the progression of 
this outcome, as well as lifestyle, habits, date of last dental visit, 
and availability of dental services can change it17,18.

Similar to our findings, other studies in rural communities have 
reported pain as one of the main motivators for seeking dental 
services. The practice of seeking care only when there is dental 
pain should be avoided, prioritizing early interventions that 
can reduce the need for a dental extraction, keeping them in 
function. However, it should be noted that the perception of 
the need for dental treatment may be lower in people with 
low education, and the effect of health interventions can be 
underestimated in groups whose demand is not fully defined19,20.

Efforts to reduce the impact of oral diseases, such as dental 
caries, can contribute to improving the quality of life of rural 
populations. However, it should be noted that approximately 
80% of the world's population dealing with oral diseases 
are residents of developing countries and areas, reinforcing 
that socioeconomic status is strongly associated with caries 
experience in low-income people. In addition, persistent oral 
health disparities require more incisive policies to minimize the 
impacts of oral disease on disadvantaged communities, such as 
rural communities19-20.

Despite worldwide attempts to control tooth decay and other 
oral health problems with policies to improve coverage of 
dental services, oral health has not seen significant global 
improvements in recent years. Caries disease in permanent 
teeth affected 2,5 billion people worldwide in 2015 and its 
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complications are common in rural areas, reinforcing the 
fragility of dental services in primary care in this context since 
caries lesions are conditions that can be prevented and treated 
in basic health services15,21,22.

Brazil presents a slightly different reality from the world 
context. Although caries disease is still frequently observed in 
several studies, there has been a significant reduction in tooth 
loss in adults, although there is a growing concentration of 
this phenomenon in this age group. In part, this advance can 
be attributed to the improved access to oral health services 
provided by the impacts of the national oral health policy. 
In addition, water fluoridation and access to fluoridated 
toothpastes contributed significantly to this process22,23.

However, the biological aspects associated with the occurrence 
of caries lesions, such as access to fluoride compounds and 
oral hygiene habits, were not verified in our approach. For this 
reason, they were not discussed and this is another limitation 
of our results. In addition to what has already been presented, 
excluding the objective data from the clinical examination, the 
data regarding access to oral health services were subjected to 
a memory bias, and it is important to report it.

Although the World Health Organization aims to increase the 

number of adults and older people worldwide with more than 
21 teeth in the oral cavity in 2020, international studies in rural 
and urban populations still indicate that social, economic and 
environmental factors remain strongly associated with high 
prevalence of tooth loss around the world17,23,24,25. However, 
in our perspective, it is interesting that these approaches take 
into account other factors that have not been investigated 
here, especially access to fluoridated products, allowing the 
experience with caries disease to be understood beyond the 
socioeconomic and environmental aspects explored here. 

CONCLUSION

The rural citrus workers evaluated had negative experiences 
with dental caries and a high rate of functional tooth loss, 
leading them vulnerable to stomatognathic system imbalances. 
The oral health indicators raised may portray the weaknesses in 
access to oral health services in rural areas. The high prevalence 
of dental losses and dental caries, associated with the low 
prevalence of restored teeth, may indicate that preventive and 
curative measures have not been achieved by the oral health 
services that assist rural workers, leading to the progression of 
caries disease and their sequelae. 
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