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Abstract: Almost four years after COVID-19 was declared a global health emergency, equitable
distribution of the vaccine remains a challenge, especially among homeless people, the fastest
growing population in Brazil. Therefore, we sought to identify the factors associated with
completion of the COVID-19 vaccination schedule among homeless people in Brazil. Materials and
Methods: We carried out a cross-sectional study in the capital cities of Brazil's Federative Units,
considering people living on the streets as the target population. We used a sequential inclusion
approach, with individual interviews conducted by trained professionals, using a validated
questionnaire. We used descriptive statistics to analyze the data and a binary logistic regression
model to identify factors associated with homeless individuals who completed the COVID-19
vaccination schedule. Results: It was identified that the highest density of homeless people and
indicators related to COVID-19 is located in the Northeast, Southeast and South regions of Brazil.
The primary data sample consisted of 1,392 participants, predominantly male (n: 961; 69.0%), with
an average age of 38.3+15.2 years, belonging to the black/brown race/color (n: 1,097; 78.8%), with an
elementary school education (n: 1,060; 76.1%). The factors associated with completing the
vaccination schedule were: receiving government aid (OR: 1.58; 95%CI: 1.09 - 2.30), visits from
Health Agents from the Street Clinic (OR: 3.19; 95%CI: 1.95 - 5.36), history of COVID-19 (OR: 5.77;
95%Cl: 3.17 - 11.15), support for mandatory vaccination against COVID-19 (OR: 3.76; 95%CI: 2.48 -
5.76), trust in the efficacy of vaccines (OR: 3.92; 95%CI: 2.63 - 5.89), seeking information from NGOs,
street clinics, community leaders (OR: 1.91; 95%CI: 1.01 - 3.88) and trust in the Federal Government's
statements on vaccines (OR: 1.57; 95%CI: 1.06 - 2.31).Conclusion: The study advances knowledge by
highlighting the completeness of the COVID-19 vaccination schedule among the homeless
population. The source of information proved to be one of the determinants of completeness, and
the Unified Health System played a leading role in raising awareness among homeless people,
notably through its strategy of street clinics, when available. The evidence points to the importance
of affirmative and inclusive actions that guarantee access to the vaccine for homeless people.
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1. Introduction

The development of vaccines against COVID-19 represents an important advance in science,
technology and public health. The approval of safe and effective vaccines by regulatory bodies in
record time was a triumph for public health and has marked the history of the country's National
Immunization Program, just like the eradication of smallpox in the last century [1].

Although we have succeeded in obtaining this input, the major challenge is the equal
distribution and equitable access to vaccines, as well as their acceptance by the population,
particularly among homeless people, since structural inequalities represent a barrier to achieving this
goal. [2].

There are disparities or gaps that have emerged, especially among individ-uals who lack fully
implemented vaccination schedules. One study showed that the more advanced the individual's
vaccination schedule, the lower the risk of death from COVID-19 infection, reducing the likelihood
of mortality by up to 16 times, depending on age group [3,4].

PSR presents an increased risk for SARS-CoV-2 infection, as well as for clinical progression to
severe forms of illness [5]. It is known that the homeless live in conditions of extreme poverty and
are more exposed to infectious diseases [5]as well as having great difficulty in accessing health
services [6] due to issues related to processes of exclusion, stigma, prejudice, discrimination, among
other determinants that can negatively influence the possibility of successfully completing the
vaccination schedule [7].

In Brazil, there was a 38% increase in PRS in 2022, according to the Institute for Applied
Economic Research (IPEA, 2022). The estimated number of PLWHA exceeded the 281,000 mark
compared to 2019, the period before the COVID-19pandemic [8]. This situation makes it imperative
to draw up possible plans to respond to the challenge of dealing with this population during the post-
pandemic period, as well as in probable future health emergencies.

In the literature, there are several studies under development aimed at understanding the
vaccination situation against COVID-19 in PSRs [9,10] with an emphasis on the countries of the
Global North [11-15]. A systematic review (SR) identified the pooled proportion of one dose COVID-
19 vaccination was 41% (35 to 47%), which was significantly lower than those in the general
population [16]. In the review, we can observe a privileging of studies developed in the hemi-sphere,
not observing studies in Latin America, including Brazil, revealing a knowledge gap. Thus, this study
aimed to analyze the completeness of the COVID-19 vaccination schedule among persons
experiencing homelessness in Brazil.

2. Materials and Methods
1.1. Study Design

This is a cross-sectional, analytical study carried out in Brazil.

1.2. Period and Location of the Study

For the study, the capitals of 24 Brazilian states and Brasilia, the capital of the Federal District,
were considered. It is worth noting that each state has developed a unique approach in its
organization to provide support for PSR. Figure 1 shows a map of Brazil showing the size of the
country in territorial terms, as well as its five macro- regions, the states and the country's capital,
Brasilia.

It is important to mention that Brazil started the national vaccination campaign against COVID-
19 in 2021 and, since then, the National Immunization Program (PNI) has been planning the best
proposal to complete, start and/or reinforce the population’s vaccination schedules. Since 2023, the
use of bivalent vaccines with updated strains with a booster dose for specific groups at greater
vulnerability, risk of complications and death and greater exposure has been implemented, as well
as maintaining the use of monovalent vaccines to start or complete the vaccination schedule for
people who are not part of the priority groups (the elderly and immunocompromised people) eligible
for bivalent vaccination. According to the Ministry of Health, both vaccines, monovalent and
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bivalent, act in the same way in the body, stimulating the immune system to produce protective
antibodies and defense cells against the SARS-CoV-2 virus. [4].
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Figure 1. Density of the estimated homeless population and indicators related to COVID- 19, Brazil
(2020-2024). Legend: (A) Density of the percentage of the homeless population; (B) Density of the
percentage of the population that has completed the COVID-19 vaccination schedule; (C) Density of
the COVID-19 incidence rate; (D) Density of the COVID-19 mortality rate.

The current recommendations for immunization against COVID-19 in Brazil are based on age
groups, available immunizers, manufacturers' recommendations and the results of national and
international studies. The vaccines available to date are: Covid-19 adsorbed vaccine (inactivated)
CoronaVac (Butantan), Covid-19-RNAm vaccine Comirnaty® (Pfizer/Wyeth), Covid-19-recombinant
vac-cine Oxford/Covishield (Fiocruz and Astrazeneca) and Covid-19-recombinant vaccine Janssen
Vaccine (Janssen-Cilag). [4].

1.3. Population or Sample, Inclusion and Exclusion Criteria

The study population was made up of Brazilian citizens or naturalized citizens, aged 18 or over,
who had been homeless or in public places/degraded areas (temporarily or permanently) for at least
six months, considering the period in which the interviews took place.

The sequential sampling strategy was used to obtain the sample [17,18] which takes into account
the restriction of access to populations that are more challenging to reach, with the aim of
incorporating, throughout the study, individuals identified during the study and who are readily


https://doi.org/10.20944/preprints202404.0860.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 April 2024 d0i:10.20944/preprints202404.0860.v1

available to participate when approached. Even so, simple random sampling was used for finite
populations, following classic references in opinion studies, epidemiology and surveys:
. . . n
Finite population: n' = ———

141

N

"non "

Where: "z" is the score; "¢" is the margin of error; "N" is the size of the population; "p" is the
proportion of the population. Through the calculation for finite populations, a minimum sample of
100 people living in situations of social vulnerability per Brazilian capital was adopted, considering
a 10% loss rate [17].

It should be noted that the size of the population used in the calculation took into account the
survey carried out by IPEA [8] which estimated that ap-proximately 281,472 people were homeless
in Brazil in 2022. In total, 1,525 home-less individuals were interviewed and, in the end, after applying
the inclusion and exclusion criteria, 1,392 individuals took part in this study.

1.4. Study Instrument

The instrument used in the research was a questionnaire originally created, validated and
published in studies conducted by researchers from the National School of Public Health of the New
University of Lisbon (ENSP-UNL) [19]. For application in Brazil, the questionnaire underwent
cultural adaptation and validation using the Delphi technique [20,21] by researchers from the Sergio
Arouca National School of Public Health at the Oswaldo Cruz Foundation (ENSP-Fiocruz) and the
Ribeirao Preto School of Nursing at the University of Sao Paulo (EERP-USP).

The design of the questionnaire was structured using the Redcap platform [22,23] from the
University of Sao Paulo (USP) Ribeirao Preto campus. Redcap is a browser- based, metadata-oriented
Electronic Data Capture (EDC) software with a workflow methodology for designing clinical and
observational research data-bases.

1.5. Data Collection and Operational Strategies

To administer the questionnaire, a network of contacts was created to recruit participants
through professionals linked to research institutions, universities, civil society leaders and social
movements (MS). The strategy of mobilizing participants through social movements was also
adopted, because they are ex-ponents of the connection to territories and populations in situations of
social vulnerability, mainly due to the interlocution created by the various key strategies developed
in these places and for these populations.

The questionnaire was administered by field interviewers using cell phones and/or tablets, and
the average application time was 20 to 30 minutes. The inter-viewers were also trained to administer
the questionnaire in order to avoid measurement bias.

1.5.1. Vaccination Completeness

The complete basic (primary) regimen is defined as the number of doses needed to achieve the
immune response sufficient to guarantee protection against the disease, depending on the producing
laboratory, 2 doses or 1 single dose [4]. COVID-19 vaccines generally involve two doses to be
considered complete, although this may vary depending on the specific vaccine. In addition, in some
cases, booster doses may be recommended to maintain or increase the effectiveness of immunization
over time. It should be emphasized that having a complete vaccination schedule against COVID-19
is essential to reduce the spread and prevent the occurrence of severe cases of the disease, thus
reducing mortality rates [4,24].
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1.6. Statistical Analysis

1.6.1. Stage I - Situational Diagnosis

Initially, in order to carry out a situational diagnosis of the homeless population and the indices
related to COVID-19 (incidence rate, mortality and per-centage of people who have completed the
vaccination schedule against COVID-19), choropleth maps were constructed to verify the spatial
distribution and concentration of these indicators.

To do this, data was collected on the estimated number of people living on the streets from the
Brazilian Observatory of Public Policies for the Homeless (OBPOPRUA), which is linked to the
Federal University of Minas Gerais. [25]data referring to the Brazilian population estimate obtained
from the Brazilian Institute of Geography and Statistics (IBGE) [26]data on the number of cases and
deaths from COVID-19 obtained from the Coronavirus Panel of the Ministry of Health [27] and data
on vaccination against COVID-19 obtained from the Vacinometer, also published by the Ministry of
Health [28]. In addition, it is important to mention that data on the number of vaccine doses, cases
and deaths from COVID-19 were collected from the first reported case in 2020 until February 29, 2024.

With this data, four indicators were calculated, namely: percentage of homeless population
(estimated number of homeless individuals / estimated number of the general population, multiplied
by 100 = % homeless population per municipality); COVID-19 incidence rate (number of COVID-19
cases reported / estimated population per municipality, multiplied by 1.000 = incidence rate per 1000
inhabitants, per municipality); COVID-19 mortality rate (number of COVID-19 deaths reported /
estimated population per municipality, multiplied by 1.000 = incidence rate per 1000 inhabitants, per
municipality).000 = COVID-19 incidence rate per 1000 inhabitants, per municipality); COVID-19
mortality rate (number of COVID-19 deaths reported / estimated population per municipality,
multiplied by 100,000 = COVID-19 mortality rate per 100.000 inhabitants, per municipality) and
percentage of the population that has completed the COVID-19 vaccination schedule (number of
people who have had a booster dose of the COVID-19 vaccine / estimated number of the general
population, multiplied by 100 = % of the population with a complete COVID-19 vaccination schedule
per municipality). To draw up the choropleth map, ArcGis software was used to check the density of
the calculated indices.

1.6.2. Stage II - Primary Data Analysis

After processing the databases, exploratory analyses were carried out to characterize the
sociodemographic profile of the study sample. This stage was carried out using descriptive statistics
for the quantitative parameters, calculating absolute and relative frequencies for the categorical
variables and the mean, median and standard deviation for the continuous variable (age), using SPSS
software version 22.

To verify the completeness of the COVID-19 vaccination schedule in the PRS, a binary logistic
regression analysis was carried out. To do this, the dependent variable was initially dichotomized
into completeness (1) and incompleteness of the COVID-19 vaccination schedule (0). Completeness
was defined as when the subject had the required vaccines (booster dose or single dose, depending
on the laboratory). Incompleteness was considered to be the situation of individuals who received
only one dose of the vaccine, without subsequent booster doses.

To identify the factors associated with completing the COVID-19 vaccination schedule, the
following were considered as independent variables: Sex (Male, Female, Other); Race/Color
(Black/Brown, White); Marital Status (Single, Divorced or Widowed,

Married or in a Stable Union); Occupation (Unemployed, Retired, Student, Formal Work and
Informal Work); Schooling (No schooling, Elementary School, High School, Higher Education or
more); Monthly family income (No income, Less than 1 minimum wage, 1 to 5 minimum wages, 5 to
10 minimum wages, Over 10 minimum wages); Receives any government aid (Yes, No); Uses the
Unified Health System (Yes, No); Receives a visit from the Community Health Agent (Yes, No); You
have a Basic Health Unit in your area (Yes, No); You have been diagnosed with COVID-19 (Yes, No);
You agree with the compulsory vaccination against COVID-19 (Yes, No); You feel social pressure to
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get vaccinated against COVID-19 (Yes, No); You trust the efficacy of the vaccine against COVID-19
(Yes, No); Trusts the government's actions regarding the implementation of vaccination in the
country (Yes, No); Seeks information about COVID-19 vaccination from official sources (WHO, MS),
unofficial sources (TV, radio, social media), non- governmental organizations, health professionals
or does not seek information.

When constructing the binary logistic regression model for this study, an exploratory analysis
was initially carried out to detect multicollinearity between the independent variables, using the
Variance Inflation Factor (VIF). Variables with a VIF greater than 10 were excluded from the statistical
modeling [29]. The modeling was carried out using the Backward selection method, which starts with
a complete model (with all the independent variables) and removes the variables, checking the
behavior of the model according to the VIF values. The best model considered was the one with the
lowest Akaike Information Criterion (AIC) value [29].

For the final model, the Odds Ratio (OR) was calculated with their respective 95% Confidence
Intervals (95%CI). Once all the possibilities for analysis had been exhausted and the final model
chosen (based on the criterion of the lowest AIC value), the Hosmer- Lemeshow, likelihood ratio,
Cox-Snell, Nagelkerke and McFadden tests were carried out to validate the model. In addition, the
model's predictive capacity and accuracy were verified based on the area under the ROC (Receiver
Operating Characteristic) curve and their respective 95% CI values (29). The binary logistic regression
and validation tests were carried out using the RStudio 4.3.1 software.

1.7. Ethical Aspects

This study was approved by the Research Ethics Committee (CEP) of the Ribeirao Preto School
of Nursing at the University of Sdo Paulo (EERP/USP), with Certificate of Submission for Ethical
Appraisal (CAAE) No. 57933622.4.1001.5393. The entire investigation was conducted in accordance
with Resolution No. 466 of December 12, 2012 of the National Health Council, taking into account the
relevant ethical and scientific foundations.

Participants in the study had to sign the Informed Consent Form (ICF), which they read and
signed, and only after agreeing and signing did the inter-view begin. The ICF was structured in two
lives, in the case of people with no schooling, fingerprints were taken, each party keeping one copy,
and the inter-viewer informed the participant of the importance of keeping the document. It should
be noted that participation in the research was voluntary.

3. Results

In the exploratory analysis of secondary data, it was possible to verify that the highest
percentage of homeless people reside in the Northeast region of Brazil (Figure 1A). As for the
indicators related to COVID-19, the highest densities regarding the percentage of complete
vaccination schedules and the incidence and mortality rates for COVID-19 were observed in the
Northeast, Southeast and South regions of the country (Figure 1B-D).

Regarding the primary data, a total of 1,392 people living on the streets in Brazil answered the
questionnaire, with the majority of respondents being male (n: 961; 69.0%), with an average age of
38.3 years +15.2 years (minimum age: 23; maximum age: 81), black/brown race/color (n: 1.097; 78.8%),
single/divorced/widowed marital status (n: 1,247; 89.6%) and with an elementary school education
(n:1,060; 76.1%). In addition, the majority said they were unemployed (n: 669; 48.0%), had an income
of between 1 and 5 minimum wages (n: 648; 46.6%) and did not receive any kind of government aid
(n: 809; 58.1%), as shown in Table 1.
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Table 1. Sociodemographic profile of people living on the streets, Brazil, 2022-2023.

Frequency
Variables %
(n)
Gender
Male 961 69,0
Female 429 30,8
Others 2 0,2
Race/Color
Black/Brown 1097 78,8
White 295 21,2
Marital status
Single, Divorced, Widowed 1247 89,6
Married/stable union 145 10,4
Occupation
Unemployed 669 48,0
Informal 328 23,6
Formal 229 16,5
Retired 96 6.9
Student 70 50
Education
Fundamental 1060 76,1
High School 273 19,6
Higher or more 53 39
No schooling 6 04
Income in minimum wage
Above 10 2 0,1
From1to5 648 46,6

Of the 1,392 homeless people, 397 (28.5%) had a confirmed diagnosis of COVID- 19, 1,165 (83.7%)
had an incomplete basic schedule against COVID-19 and 869 (62.4%) had a complete basic schedule
against COVID-19. Also among the results, 70% (n: 975) said they trusted the efficacy of the vaccines
and 63.3% (n: 881) did not feel any social pressure to get vaccinated, as shown in Table 2.
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Table 2. COVID-19 diagnosis, vaccination schedule and PSR perceptions of measures to deal with the
pandemic. Brazil, 2022-2023.

Frequency
Variables %
(n)
Diagnosed with COVID-19
Yes 397 28,5
No 981 70,5
I'don't know 14 1,0
Incomplete basic scheme
against COVID-19
Yes 1165 83,7
No 227 16,3
Complete basic scheme against
COVID- 19
Yes 869 62,4
No 523 37,6
Do you feel social pressure to
take the COVID-19 vaccine?
Yes 416 29,9
No 881 63,3
I don't know 95 6,8
Do you agree with
mandatory vaccination
against COVID-19?
Yes 810 58,2
No 488 35,1
Idon't know 94 6,8
Trust in the effectiveness of vaccines
Yes 975 70,0
No 325 23,3
Idon't know 92 6,6

Trust in the federal

government's actions on
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vaccines
Trust 959 68,9
Doesn't trust 325 233
Idon't know 108 7,8

Trusts the state government's

actions on vaccines

Trust 1018 73,1
Doesn't trust 267 19,2
Idon't know 107 7,7

Trusts the actions of the

municipal government on

vaccines
Trust 1014 72,8
Doesn't trust 271 19,5
Idon't know 107 7,7

As for access to information, 86.6% (n=1205) of the participants said they looked for general
information through the official press, such as TV news, radio and printed newspapers. However,
specifically about Covid-19, 87.3% (n=1215) did not seek information about COVID-19 from any
source (Table 3).

Table 3. Sources of information about the COVID-19 vaccine by homeless people, Brazil, 2022-2023.

Variables Frequency (n) %

Sources of official information

No 1320 94,8

Yes 72 52
Unofficial sources of information

No 1305 93,8

Yes 87 6,3
Health professionals

No 1107 79,5

Yes 285 20,5
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Social media

No 1234 88,6
Yes 158 11,4
NGOs, street clinics, community
leaders
No 1207 86,7
Yes 185 13,3
Official press
No 187 134
Yes 1205 86,6

Searched for information
No 1215 87,3

Yes 177 12,7

We identified seven factors associated with the likelihood of having a complete COVID-19
vaccination schedule among PRS, which include receiving government assistance (OR: 1.58; 95%CI:
1.09 - 2.30), visits from Street Clinic Health Agents (OR: 3.19; 95%CI: 1.95 - 5.36), history of COVID-
19 diagnosis (OR: 5.77; 95%CI: 3.17 - 11.15), support for mandatory vaccination against COVID-19
(OR: 3.76; 95%CI: 2.48 - 5.76), confidence in the effectiveness of vaccines (OR: 3.92; 95%CI: 2.63 - 5.89),
seeking information from NGOs, street clinics, community leaders (OR: 1.91; 95%CI: 1.01 - 3.88) and
trust in the Federal Government's statements on vaccines (OR: 1.57; 95%CI: 1.06 - 2.31).

To validate the binary logistic regression model shown in Table 4, we used comprehensive
statistical tests, including the Hosmer-Lemeshow test (p: 0.14), the likelihood ratio (p: < 0.01), the
CoxSnell (0.24), Nagelkerke (0.42) and McFadden (0.32) indices. It should be noted that the model
showed an ROC curve with a value of 0.86, which suggests an effective fit of the established model.

Table 4. - Factors associated with completeness of the vaccination schedule among homeless people,
Brazil, 2022-2023.

Odds Ratio
Variable Coefficient (95%CI) p-value
Gender Male -0,34 0,70 [0,46 - 1,06] 0,09
Received any kind of government
) 0,45 1,58 [1,09 - 2,30] 0,01*
aid

Uses SUS 0,45 1,58 [0,99 - 2,50] 0,06
Visited by ACS 11,61 3,19 [1,95 - 5,36] <0,01*

UBS in the neighborhood _0[49 0,60 [0,40 _ 0[91] 0[01*
There was COVID-19 17,53 5,77 [3,17 - 11,15] <0,01*

13,27 3,76 [2,48 - 5,76] <0,01*

d0i:10.20944/preprints202404.0860.v1
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Do you agree with

mandatory vaccinations?

Believes in the effectiveness of 13.68
, 3,92 2,63 - 5,89] <0,01*
vaccines

Searched for unofficial information
to stay informed about 32,17 0,04 [0,01 - 0,25] <0,01%
COVID-19

He sought information from

NGOs, street clinics, community

leaders to keep himself informed 064 1911101 -3,88] 0,04

about COVID-19
You have sought information from
the official press to stay informed

-30,89 0,04 [0,01 - 0,23] <0,01*
about

COVID-19

Did not seek information to stay
‘ -0,97 0,37 [0,24 - 0,59 0,01*
informed about ,37 [0, ,59] <0,

COVID-19

Potential level of trust in the

federal government over 045 1,57[1,06 - 2,31] 0,02%

vaccines

4. Discussion

The study aimed to identify the completeness of the COVID-19 vaccination schedule among
persons experiencing homelessness in Brazil. The majority of the study participants were male,
black/brown, single, unemployed, living mainly on the street, with primary education and a monthly
family income of between 1 and 5 minimum wages and not receiving any kind of government aid.

It can be observed that only 62.4% of the PSR who participated in the study have a complete
COVID-19 vaccination schedule, which is below the general population, given that 82% of the
population has a complete vaccination sched-ule in the country [4,28]. This disparity in relation to
the RSH was also evidenced during the first months of the COVID-19 vaccination campaign in the
United States in vulnerable populations [30].

In the Democratic Republic of Congo, people living in situations of social vulnerability [31]
revealed that having a vaccine against COVID-19 was not a priority, as other conditions affecting
basic human needs were more important at the time. This situation underpins the vaccine
discrepancy between populations, making the PSR more likely to be vaccine hesitant and
consequently more ex-posed to infection.

d0i:10.20944/preprints202404.0860.v1
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Conceptually, vaccine hesitancy is the delay in accepting or refusing vaccination despite the
availability of the immunizer. Vaccine hesitancy is complex and has a specific context, varying over
time and place, according to societies and different vaccines, and is influenced by factors such as
complacency, convenience and confidence [32]. Vaccine hesitancy rates among the homeless
population out-side Brazil range from 35.7% to 48% [33-36] and reluctance to be vaccinated in these
populations increases the risk of infection and worsening of the disease.

Coronavirus infection among homeless people points to concerns about public health and health
care resources, since even the mildest cases of COVID-19 among homeless people require
consideration of isolation sites and management. And incomplete schemes are likely to evolve into
the severe form of the disease, implying increased hospitalization and mortality from COVID-19 [36].
People experiencing homelessness and other precarious housing conditions are particularly
vulnerable to COVID-19 infection, requiring collaboration between health, social care and
government agencies to develop services and prevent the spread of infection [37].

In 2022, the Brazilian Ministry of Health presented a plan to guide the vaccination guidelines
against COVID-19 to the Federative Units (UF) and municipalities, collaborating in the planning and
operationalization of vaccination against the disease, in which homeless people were included as a
priority group for vaccination [4]. To date, the homeless have not yet reached the levels of vaccination
completeness recommended by the WHO, the conditions of great social vulnerability and the
recognized difficulties of access to health systems and social support are some of the factors that
influence these figures [7,38].

One strategy for the success of vaccination completeness is access to information, since it
influences the decisions of the PSRs in Brazil. According to the findings, only 12.7% of participants
sought information about COVID-19. Among them, the sources were non-governmental
organizations, street clinics, health professionals and community leaders. The participants who were
most likely to be vaccinated against COVID-19 were precisely those who turned to these sources. In
contrast, a study carried out in Los Angeles (USA) [33] showed that obtaining in-formation about the
COVID-19 vaccine from sources other than official health agencies, including social media, friends
and family, increased the chances of completing the vaccination schedule.

There is a need for clear, easy and accurate access to information and for it to reach the most
vulnerable populations, since the absence of information or in-adequate search can lead to
misconceptions about vaccination [14,33,37]. This is a worrying phenomenon and can negatively
influence adherence to the vaccination schedule. This situation represents a significant obstacle to
public health, and strategies to raise awareness about vaccination, especially among vulnerable
populations, should be the goal of health programs and services. These programs should emphasize
the importance and safety of vaccines, addressing myths and misconceptions. Vaccination programs
for these urban populations should also be improved by offering financial incentives, education and
facilitating access, while addressing barriers to vaccination and planning future guidelines [37].

Building trust in information in a digital and technological age can be seen in both positive and
negative ways. Positive when access to information is quick, easy and in real time. However, this
access can bring reliable and true information or false, incomplete news, which can encourage and
cause non-adherence to vaccination [4,32].

Supporters of the anti-vaccine movement question the safety of immuno-biologicals and their
possible side effects [6]and supporters of the individual freedom movement encourage the right to
choose whether or not to be vaccinated. When taken into the context of the PRS, these problems are
exacerbated by the economic, social and structural conditions and access to information [4]. Ac-
cording to Lin et al. (2020) [39]in addition to vaccination campaigns, permanent health education
campaigns should be implemented in a language accessible to all classes, with the participation and
involvement of social actors, with the aim of strengthening health actions and programs. Another
aspect that deserves attention is trust, both in the efficacy and safety of vaccines and in government
actions. It is important to note that people who believed in the efficacy of COVID-19 vaccines were
more likely to complete the COVID-19 vaccination schedule and less likely to be incomplete. This
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finding corroborates the study by Lin et. al. (2020) [39] which found that peo-ple who trusted the
efficacy of the vaccine were more likely to agree to take the COVID-19 vaccine.

Another important finding is that homeless people who trusted the federal government when it
came to COVID-19 vaccination were more likely to complete the vaccination schedule and less likely
to be incomplete. Trust in the actions proposed by the federal government or its health agencies
implies trust in collective and social actions to mitigate the impacts suffered by the population,
especially in the critical period of the pandemic, where research and production of
immunobiologicals were taking place concurrently with the health crisis in the country, such trust
had a positive impact on vaccination adherence, albeit late, reaching levels of vaccination coverage
in the general population recommended by the World Health Organization. [4].

Research that addressed the themes of collective action, government intervention and the
importance of trust showed that a key factor in tackling the spread of COVID-19 is mutual trust, both
horizontal trust, between people and the community, and vertical trust, between people and their
governments [38,40].

Several studies have been carried out to verify the acceptance of a possible vaccine against
COVID-19 in the pandemic period [41] other studies to find out about adherence and/or vaccine
hesitancy [39] in the general population. However, few studies have focused on the PRS. Among the
studies [39,41]it is clear that the population that is theoretically more exposed to the risk of falling ill
is more likely to accept the vaccine than other parts of the population.

It is notorious that the population's health situation is positively linked to self-care, as seen in
this study with the greater chance of completing the vaccination schedule against COVID-19 among
PIH who were diagnosed with COVID-19. These data corroborate a study carried out in Mozambique
in 2021 [34] which showed that the perception of risk of COVID-19 is directly linked to health
behavior, and that worrying about (re)infection is recognized as a protective factor that modifies the
attitude at the time of vaccination acceptance. Thus, a person who feels at great risk of getting sick
may have a more protective behavior and more positive attitudes towards vaccination in general.

Homelessness leads to great social vulnerability, with recognized difficulties in accessing the
Brazilian health system and social support. The condition of homeless people deserves special
consideration, since this population is naturally susceptible to infection and may be at greater risk of
exposure related to the conditions in which they find themselves [7,38]. Homeless people under the
age of 65 have an all-cause mortality rate 5 to 10 times higher than that of the general population [42].
COVID-19 infection can increase this disparity, which is alarming to say the least.

Data from this study show that only 33.8% of the homeless who answered the questionnaire
reported that they receive visits from health workers and 41.9% receive social assistance. In Brazil,
receiving social aid for this population is still a major challenge. The homeless are unaware of their
rights, they don't recognize themselves as subjects of rights, there are difficulties in accessing it,
mainly due to a lack of documentation, and all of these factors affect the health of this population
[43,44]. In this study, people who received government assistance and a visit from a health worker
were more likely to complete their vaccination schedule, which highlights the need for integrated
strategies that combine social and health support. Receiving visits from health workers and having a
Basic Health Unit (BHU) to refer to increase the chances of PSR completing their vaccination schedule.
In this sense, we can highlight the power of PHC and the importance of street clinics as a PHC policy
for this population.

Including community organizations and local leaders in the actions of health workers can
significantly improve the effectiveness of interventions. This community approach can strengthen
bonds of trust and facilitate access to health services, thus contributing to improved vaccination
coverage and the well-being of this population [45].

It is also important to mention that another factor was associated with the decision to complete
the vaccination schedule: the mandatory nature of the vac-cine. In this study, 58.2% of the population
agreed that the COVID-19 vaccine should be mandatory. People who agreed that COVID-19 vaccines
were mandatory were more likely to complete the vaccination and less likely to incomplete it. Despite
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being an infectious and contagious disease, with a high morbidity and mortality rate, in Brazil it is
not legally possible to vaccinate compulsorily, even in the face of such a health crisis [1].

The study's limitations include the fact that the sample was non-probabilistic, which limits the
generalizability of the results. However, snowballing is the most appropriate strategy for reaching
vulnerable and/or stigmatized populations, especially since we don't know where they are or how
they can be located. It is also important to note that the study was only carried out in Brazil's capitals
and Federal District, and did not go into the countryside. This may not fully represent the reality of
homeless people throughout the coun-try, although it does provide a relevant overview of the
situation of homeless people in terms of the completeness of vaccinations. In addition, the cross-
sectional nature of the study prevents the inference of causality between the variables analyzed.

With regard to the exploratory analysis carried out for the situational diagnosis, it is important
to mention the limitation of using secondary data, which may contain unavailable or incomplete
information and could affect the accuracy of the results obtained. In addition, the population data
was derived from projections based on the last official Demographic Census carried out in 2010. Due
to this time gap, the demographic data may not fully reflect the reality of the population during the
research period, as well as the estimation of PSR, which is based on the CadUnico registry, which
may also not reflect reality, which could influence the analyses carried out.

Another important aspect to note is that in the analysis of secondary data, this study only
considered reported COVID-19 cases and deaths, and this notification was based on the diagnosis of
COVID-19, which was only carried out on symptomatic individuals tested for the disease. This may
not fully represent the real epidemiological scenario in the state. In this respect, it is also important
to mention that the COVID-19 testing process has varied across the country and has fluctuated over
time. In other words, there have been periods of greater and lesser testing, as well as places that have
tested more than others, and this fact can cause a bias in the temporal analyses, not reflecting the real
epidemiological scenario at that time.

Future longitudinal studies are recommended to add to the literature on the completeness of the
COVID-19 vaccination schedule in the homeless. These studies can explore the influence of various
factors on adherence to vaccination over time and identify the barriers faced by homeless people in
seeking health information. These insights are key to developing more effective strategies for
promoting health and meeting the specific needs of this population.

5. Conclusions

The study highlights the complexity of the factors that influence adherence to vaccination among
homeless people in Brazil. These results contribute to the development of public health education
strategies in order to increase adherence to individual immunization, favoring collective protection
in the homeless population. Although Brazil is a country where vaccine uptake is significant, vaccine
hesitancy is already recognized as a public health problem, and this study aims to point out the
related factors in order to mitigate the impacts of the pandemic on the homeless population.

Increasing vaccination coverage in homeless populations requires a set of uninterrupted
strategic actions that meet the specific needs of this population. In this context, the end of the
pandemic emergency points to the risk of a decline in the wide range of actions carried out to mitigate
the disease, which could make it even more difficult for this population to access health services and,
consequent-ly, restrict access to vaccination if this input is henceforth offered only in non-ambulatory
health services. Therefore, it is imperative to make a collective effort for inter-institutional
movements that transcend the health sector, guaran-teeing the wide availability of vaccination
against COVID-19 for homeless populations, with the aim of reducing the risks of illness and
mortality related to the disease in this specific context.

Ultimately, collaboration between different sectors of society becomes cru-cial to address the
unique challenges faced by these populations, ensuring equi-table access to protection against the
disease for all.
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