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ABSTRACT

Objective: This study aimed to assess the consistency of data regarding the provision of fluoridation in Brazilian municipalities 
with water supply systems. Methods: Official data from the National Basic Sanitation Survey and the National Information System 
on Sanitation for 2017 were compared. Results: Out of 5,570 municipalities in Brazil, 4,546 (81.6%) had water supply systems. 
The agreement between data sources was 84%, with a Kappa of 0.668, indicating substantial agreement. However, the estimates of 
fluoridation provision exhibited an average discrepancy of 8.1 percentage points, ranging from 1.2 points in the Central-West region 
to 21.4 points in the Northeast region. Conclusion: To address these inconsistencies, it is essential to enhance information sources, 
ensuring more reliable data for health, sanitation authorities, and society at large.
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INTRODUCTION

A thorough comprehension of population health and 
the evaluation of intersectoral health policies’ impact fun-
damentally rely on consistent data regarding health deter-
minants. These determinants serve as the groundwork for 
formulating and executing public policies that affect the 
health status of communities, encompassing socioeco-
nomic, environmental, behavioral factors, and access to 
health services1.

One of these determinants encompasses the provi-
sion of treated and fluoridated water, which is a public 
health strategy known to effectively prevent and reduce 
tooth decay. However, its efficacy is intricately tied to 
monitoring the quality of drinking water concerning the 
fluoride parameter and relies on accurate information 
regarding its supply. Ensuring the effectiveness of its 
provision is a pivotal step in promoting oral health on a 
population level and mitigating inequalities in access to 
dental care2. This is particularly critical in Brazil, where 
public spending on oral health has been limited to 0.07% 
of gross domestic product (GDP)3, whereas in some Eu-
ropean countries with similar economies, it has reached 
0.12% of GDP4.

The objective was to assess the consistency of informa-
tion regarding fluoridation coverage in Brazilian munici-
palities with water supply systems in 2017, based on two 
official sources of information.

METHODS

Descriptive study utilizing openly available official data 
from the year 2017 sourced from the following:
1. National Basic Sanitation Survey (Pesquisa Nacional 

de Saneamento Básico –PNSB)5: An initiative led by the 
Brazilian Institute of Geography and Statistics (Institu-
to Brasileiro de Geografia e Estatística – IBGE) aimed at 
gathering data from entities responsible for water sup-
ply and sewage services across Brazilian municipalities. 
This survey encompasses registration and operational 
details concerning water capture, collection, treatment, 
distribution, and billing. PNSB facilitates assessments of 
service provision and quality, as well as analysis of en-
vironmental conditions, directly impacting population 
health and quality of life.

2. National Sanitation Information System (Sistema 
Nacional de Informações sobre Saneamento – SNIS)6: 
A database administered by the Sanitation Secre-
tariat, under the Ministry of Regional Development 
in 2017. It is designed to compile institutional, ad-
ministrative, operational, managerial, economic-fi-
nancial, accounting, and quality-related information 
regarding the provision of water, sewage, and ur-
ban solid waste management services. The platform 
serves as a reference for comparing and assessing 

service performance. Data is collected annually 
from service providers or municipal bodies respon-
sible for managing these services. The database is 
publicly accessible free of charge through a dedicat-
ed electronic platform.

Initially, the study encompassed all 5,570 Brazilian mu-
nicipalities. Subsequently, municipalities with water supply 
systems (WSS) were categorized based on the provision of 
fluoridation. They were classified into three distinct catego-
ries: “yes,” indicating the provision of fluoridation; “no,” in-
dicating its absence; and “no information,” for cases where 
data was unavailable.

Data analysis entailed processing records using the 
municipal code and summarizing the proportion of mu-
nicipalities ensuring the provision of public policy accord-
ing to each data source. The difference in coverage of the 
strategy provision (in percentage points) was then calculat-
ed for the country and each geographic region. To assess 
the agreement between the data sources from PNSB and 
SNIS, a percentage agreement was utilized, ranging from 
0 to 100%, and the Kappa statistic, varying from 0.0 to 
1.0, alongside corresponding intervals of 95% confidence. 
The values were interpreted based on the following crite-
ria: 0.01 to 0.20 for slight agreement, 0.21 to 0.40 for fair 
agreement, 0.41 to 0.60 for moderate agreement, 0.61 to 
0.80 for substantial agreement, and 0.81 to 1.0 for almost 
perfect agreement.

RESULTS

Of the 5,570 Brazilian municipalities, 4,546 had WSS. 
In Figure 1, the data flow illustrates the cross-referenc-
ing of information from both sources. According to data 
from the PNSB, water fluoridation was provided in 69.4% 
(3,154) of municipalities with WSS, while, according to SNIS, 
61.3% (2,788) received the benefit, reflecting a discrepancy 
of 8.1 percentage points (Table 1), with significant varia-

Figure 1. Data flow in information sources.
Source: The authors.
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tion between Brazilian geographic regions (1.2 pp. for the 
Central-West to 21.4 pp. for the Northeast). The percent-
age agreement was 84.1%, with lower values in the North 
(78.7%) and Northeast (67.1%) regions. The Kappa statis-
tic was 0.668 (95% CI: 0.648-0.689), indicating substantial 
agreement. This value was lower than 0.61 in the North, 
Northeast, and South regions.

DISCUSSION

The consistency of information regarding the provi-
sion of water fluoridation in supply systems was substan-
tial nationwide. However, lower percentage agreement 
was observed in the North and Northeast regions. Addi-
tionally, the difference in strategy coverage between in-
formation sources exceeded 20 percentage points in the 
Northeast region. Both sources relied on declarations 
from water supply service providers, making it impracti-
cal to adopt one as a reference over the other. The find-
ings underscore the necessity of supplementing provider 
declarations with additional data and highlight significant 
opportunities for enhancing information regarding the 
provision of this strategy and intersectoral management 
of public policy. 

The percent agreement metric indicates total agree-
ment irrespective of chance, with the North and North-
east regions displaying lower values compared to the 
national average. Conversely, the Kappa statistic gaug-
es agreement beyond chance, influenced by the asym-
metry in agreement and disagreement between infor-
mation sources. Therefore, the value obtained for the 
South region should not be a cause for concern given 
that 922 municipalities of the 1,049 with WSS belonging 
to the region were provided by public policy, according 
to both sources of information. Likewise, the higher Kap-
pa statistic values observed for the Central-West region 
warrant scrutiny, considering that 225 out of 426 munic-
ipalities with WSS in the region received the benefit ac-
cording to the compared sources. While the symmetry 
of values in this region tends to align the Kappa statistic 
closer to the percent agreement value, asymmetry may 
lead to discrepancies7.

Studies assessing information consistency benefit from 
a diverse array of available data. However, a significant lim-
itation arises from the absence of direct water sample col-
lection data from the distribution networks of WSS in the 
North, Northeast, and Central-West regions. Respectively, 
only 1.0, 13.9, and 9.6% of municipalities in these regions 
had health surveillance records on fluoride concentration 
in WSS8. The availability of such records would facilitate 
comparison with the self-declared data provided by both 
information sources.

The study concludes that while there is substantial 
consistency of information on water supply system fluo-
ridation at the national level, there is an 8.1 percentage 
point discrepancy at the municipal level, with inconsis-
tencies exceeding 20 percentage points in the Northeast 
region. These findings underscore the imperative to en-
hance information regarding public policy strategy and 
management. The seemingly straightforward measure-
ment process poses a significant challenge for sanitation 
authorities, particularly in the Northeast region, where 
water resources are limited, and control procedures for 
water supply systems must maintain rigorous precision 
akin to other regions.
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RESUMO

Objetivo: Avaliar a consistência dos dados sobre a provisão de fluoretação em municípios brasileiros com sistemas de abastecimento 
de água. Métodos: Foram comparados os dados da Pesquisa Nacional de Saneamento Básico e do Sistema Nacional de Informações 
sobre Saneamento referentes a 2017. Resultados: De 5.570 municípios no Brasil, 4.546 (81,6%) possuíam sistemas de água. A 
concordância entre as fontes foi de 84%, com Kappa de 0,668, indicando substancial concordância. Entretanto, as estimativas 
de provisão divergiram em média 8,1 pontos percentuais, variando de 1,2 ponto na região Centro-Oeste a 21,4 pontos na região 
Nordeste. Conclusão: Para superar essa inconsistência, é fundamental aprimorar as fontes de informação, garantindo dados mais 
confiáveis para as autoridades de saúde, saneamento e para a sociedade em geral.
Palavras-chave: Política pública. Fluoretação da água. Vigilância em saúde. Abastecimento de água.
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