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ABSTRACT

Objective: To address disparities in oral healthcare to allow prioritization of individuals with higher
vulnerability. The model seeks to develop a methodology for identifying and classifying vulnerability among
CEO users using socioeconomic indicators. Additionally, it aims to establish criteria for access prioritization
based on vulnerability profiles, ultimately ensuring that those in greater need receive the specialized oral
healthcare they require. Material and Methods: The proposed method leverages two key indicators: the
Municipal Social Vulnerability Index (IVS) and the CEO Social Vulnerability Indicator (CEO IVS). CEO IVS
is calculated based on CEO user socioeconomic data and compared to the municipality's IVS. The model
utilizes a scoring system to classify users' vulnerability levels, allowing for the identification of those most in
need of specialized care. The Equality Production Trend Indicator (ITPE-CEO) assesses the alignment
between CEO and municipal vulnerability levels, aiding access prioritization. Conclusion: This equity-
focused model offers a practical approach to address disparities in oral healthcare access. Vulnerability profiles
and socioeconomic factors empower local managers to allocate resources effectively, ensuring that individuals
with higher vulnerability receive timely and specialized care. The proposed model promotes inclusivity and
responsiveness to community needs, contributing to achieving equitable oral healthcare for all.
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Introduction

Access to oral health services is usually studied using socioeconomic indicators as contextual variables
to identify inequalities in this access [17]. These macrostructural indicators are highly useful for central-level
planners (for example, they help determine where the service is most needed by assessing local vulnerability and
available coverage). Still, they offer limited assistance to local healthcare unit managers (who need to prioritize
among users seeking the service).

In recent literature, different branches of science have converged toward the concept of vulnerability.
In the public health field, this concept's analysis can catalyze a transformation in care practices, promoting
comprehensiveness and equity in healthcare [27].

The concept of vulnerability emerged as a response to the limitations of using the term "risk" in health
[27]. While risk focuses on identifying individuals and characteristics that make them more or less susceptible to
adverse health events, vulnerability considers probabilities and chances of population groups getting sick or
experiencing adverse consequences. Thus, in the analysis of the health-disease process, risk represents
probabilities, while vulnerability emerges as an indicator of social inequality and inequity [3,4].

In primary care literature, some research uses instruments to understand and assist in organizing and
prioritizing individuals in situations of greater vulnerability to access oral health services within the Family
Health Strategy (FHS) [5-97].

The demand for appointments in specialized care can further accentuate health inequalities, especially
in vulnerable contexts. Access to secondary care services can metaphorically be illustrated as a "funnel" to which
many individuals seek access. Still, only a few can achieve the desired goal of receiving effective care [107. Thus,
creating tools based on criteria for access prioritization emerges as an effective option to achieve equity, aiming
to provide healthcare actions and services according to individual needs.

This work proposes a methodology that allows Dental Specialty Centers (CEO) managers to establish
criteria that contribute to achieving equity in access. This methodology considers the possibility that the profile
of a representative set of CEO users with vulnerability differing from the social vulnerability profile of the
municipality measured by the Social Vulnerability Index (IVS) [117] may imply an increase or decrease in social
inequalities, depending on the direction of this difference. This difference, through the actions of the CEO, could
create a condition where individuals in greater vulnerability have less access to specialized oral healthcare.

To support this prioritization, we present a proposal for identifying and contextualizing the
vulnerability of CEO users, using two indicators: the Municipal IVS, developed and calculated by IPEA (Institute
for Applied Economic Research) based on IBGE (Brazilian Institute of Geography and Statistics) data (117, and
the CEO IVS.

Material and Methods

The CEO Social Vulnerability Indicator (CEO-IVS) is based on the socioeconomic data of CEO users,
characterizing their profile regarding a vulnerability indicator. The proposed user vulnerability score uses eight
questions from Module III of the PMAQ-CEO (Dental Specialty Center Access and Quality Improvement
Program) 2nd Cycle [127, containing user responses in the "1. User Identification" section. The answers were
categorized and dichotomized to select more vulnerable conditions (1 point) or less vulnerable (zero points).
Thus, a user with a scores equal to 8 would denote a high vulnerability profile, while a sum equal to zero would

indicate a low vulnerability profile (Table 1).
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Table 1. Score assigned to responses to questions from module III of the external evaluation of the 2nd
Cycle of PMAQ-CEO for user classification according to vulnerability criteria.

Question Answer Score
Among the options I am going to read, what is your race or ethnicity? ‘White 0
Other 1
‘Where’s your home located? Urban area 0
Rural area 1
Is your home covered by the Family Health Strategy? Yes 0
No 1
How many people live in your home, including yourself? From 1 to 8 0
More than 3 people 1
Until what level of education did you complete? At least Complete High School 0
Not literate to Incomplete High School 1
Do you have any paid employment currently? Yes 0
No 1
‘What is your family income? Above 1 minimum wage* 0
From no income to 1 minimum wage 1
Regarding the “Bolsa Familia Program**”, does your family: Do not participate 0
Participate or have participated 1

*In the context of Brazil, "minimum wage" refers to the minimum monthly wage set by the government; **The Bolsa Familia Program in
Brazil provides financial assistance to low-income families, promoting poverty reduction and access to essential services.

Discussion

The CEO Social Vulnerability Indicator (CEO-IVS) is derived from the aggregated scores obtained from
CEO users. These scores, resulting from the summation of responses to specific questions in Module III of the
PMAQ-CEO, will be utilized to gauge the social vulnerability of individual users. This method aims to capture
essential socioeconomic aspects influencing vulnerability. This data collection process will be carried out at the
individual level, and professionals engaged in direct healthcare provisions, such as dentists, nurses, or community
health workers, will be responsible for collecting this information during regular patient interactions within the
oral healthcare context.

Once the CEO IVS is computed for each user, a value ranging from 0 to 1 will be assigned. This value
signifies the level of social vulnerability the user exhibits, where "0" indicates users with minimal social

vulnerability, while "1"

corresponds to those with the highest social vulnerability. This quantitative indicator
will then be correlated with the Municipal I'VS, which encompasses an assessment ranging from 0O to 1, reflecting
the social vulnerability of the municipality. The Municipal IVS is a composite index derived from diverse
socioeconomic indicators, including Urban Infrastructure IVS, Human Capital IVS, and Income and
Employment IVS, each calculated from census-derived variables.

The proposed approach involves integrating individual user data from the CEO IVS and juxtaposing it
with the broader context indicated by the Municipal IVS. This comparative analysis will aid in contextualizing
the social vulnerability levels of users within the larger municipal framework. The collection of this data and
subsequent analysis will serve as a foundation for identifying and prioritizing individuals requiring heightened
access to oral health care services, thereby contributing to the equitable allocation of resources and service
delivery. The sum of the scores of CEO users will be used to configure the CEO Social Vulnerability Indicator
(CEO IVS).

After calculating the CEO IVS, a value ranging from 0 to 1 can be obtained. The "zero" value denotes
service to users with very low social vulnerability, while the "1" value corresponds to service to users with very
high social vulnerability. This value will be related to the municipality's context through a comparison with the
Municipal IVS, which, according to the Institute of Applied Economic Research [117, also varies from 0 to 1,

where "0" corresponds to the ideal situation, very low social vulnerability, and "1"

’

corresponds to the worst
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situation, very high social vulnerability. The Municipal IVS is the result of the arithmetic mean of the sub-indices
"Urban Infrastructure IVS", "Human Capital IVS", and "Income and Employment IVS", using sixteen indicators
calculated from the variables of the last census.

The Municipal IVS has five qualitative-ordinal intervals: from 0 to 0.200, corresponding to the ideal
situation, very low social vulnerability; from 0.201 to 0.300, low social vulnerability; from 0.301 to 0.400, medium
social vulnerability; from 0.401 to 0.500, high social vulnerability; and from 0.501 to 1, corresponding to the
worst situation, very high social vulnerability [117. Similarly, the CEO IVS will follow the five qualitative-
ordinal intervals of the Municipal IVS, making it possible to classify the CEO as having very low, low, medium,
high, or very high social vulnerability.

The ITPE (Equality Production Trend Indicator) in access is obtained by comparing the social
vulnerability ranges of the Municipal IVS and CEO IVS. When the municipality's social vulnerability range is
higher than the CEO's, there is a pro-inequity trend. When the ranges are equal, there is a neutrality trend.
When the municipality's social vulnerability range is lower than that of the CEO, there is a pro-equity trend.

The IVS is a nationwide indicator of the vulnerability of a municipality, and its objective is to support
the development of public planning and territorial management policies. The literature records two studies in
dentistry in Brazil that use the IVS to dichotomize social vulnerability (high/low) geographically; that is, they
collect clinical data from schoolchildren (orthodontic needs and dental trauma) in neighborhoods with

antagonistic IVS [18,147]. The Figure 1 summarizes the proposed approach.

b In Module IlI of the External Evaluation of the 2nd Cycle of PMAQ-CEO, users (U) aged 18 and
above who have utilized the services of that Dental Specialty Center (CEO) more than once are|

selected.
CE:° U, U, U, U, U,

The responses of each user to eight questions related to education, race, income, and housing are|
analyzed. These responses are dichotomized, with scores assigned to answers indicating higher (1
point) or lower (0 points) vulnerability. Users with a response of “I don’t know" (IDK) or "I don’t wish|
to declare" (IDWD) for any question are excluded.
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3 The sum of scores for CEO users is used to calculate the CEO Social Vulnerability Indicator (CEO|
IVS) according to the equation:

PU,+PU, + ... +PU,
8n

CEOIVS =

Where,

“PU” is the user's vulnerability score for the CEO

“n” is the total number of included CEO users
After calculation, a value ranging from zero to one is obtained. CEO IVS can be classified into
wvulnerability ranges, following the proposal of the Municipal Social Vulnerability Index by the
Institute of Applied Economic Research (IPEA):

Ranges of social vulnerability for CEO. How to interpret CEO IVS:

VERY LOW _ LOW MEDIUM HIGH VERY HIGH

0 0,200 0,300 0,400 0,500 1

The Equity Production Trend Indicator (ITPE) is obtained by comparing the vulnerability ranges of|
the Social Vulnerability Index (IVS/IPEA) of the municipality in which the service is located and the

CEO IVS.
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Figure 1. Flowchart of the Equity Production Trend Indicator (ITPE) in dental specialty centers.
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The identification of vulnerability levels among CEO users can be done by local managers using PMAQ-
CEO data [12] or by collecting information directly from patient records, such as participation in social
assistance programs, income, education, or other factors. Managers could also expand and update the sample to
identify profiles with greater or lesser frequency to maintain its validity.

Local managers can identify vulnerability levels among CEO users by using PMAQ-CEO data [127] or
by collecting information directly from patient records, such as participation in social assistance programs,
income, education, or other relevant factors. It's essential to consider the temporal aspect, particularly noting
the conclusion of the program and the date of the last evaluation when utilizing PMAQ-CEO data for assessing
user vulnerability, which ended in the 2nd Cycle held in 2018. Managers should account for these temporal
aspects to ensure the accuracy and relevance of the identified profiles, considering any changes or developments
since the program's conclusion. Additionally, expanding and updating the sample would be beneficial to maintain
the validity of the assessment.

We believe the ITPE proposal can contribute to equity in oral health care due to its ease of application,
adaptability to each CEO's context, and autonomy. Still, implementing ITPE can constitute a tool that will
systematically identify user vulnerability levels, providing the managers valuable information to prioritize access
to secondary oral health care, especially for individuals in conditions of greater vulnerability, in harmony with

proposals for equity in access.

Conclusion

This equity-focused model offers a practical approach to address disparities in oral healthcare access.
Vulnerability profiles and socioeconomic factors empower local managers to allocate resources effectively,
ensuring that individuals with higher vulnerability receive timely and specialized care. The proposed model
promotes inclusivity and responsiveness to community needs, contributing to achieving equitable oral healthcare

for all.
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