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Background: Access to healthcare services for the population with long
COVID is a challenge, as healthcare systems have been tasked with responding
effectively to the extensive clinical heterogeneity of this disease.

Objective: To analyze the factors associated with access to health services
among people with long COVID in the Brazilian Amazon.

Methods: This is a cross-sectional study using a quantitative method, conducted
through an online survey between May 2023 and January 2024. The study
included participants aged 18 years or older, residing in the northern region
of Brazil, with a confirmed diagnosis of COVID-19 and who experienced long
COVID. Participants completed an adapted version of the questionnaire on the
Research Electronic Data Capture platform. Data were analyzed by multiple
logistic regression.

Results: A total of 364 people with long COVID participated in the study, of
which only 167 (45.88%) had access to healthcare to treat the symptoms of
this clinical condition. In the final multiple logistic regression model, only
factors related to the need for services were associated with healthcare
access. Participants with symptoms of dermatological alterations (AOR = 2.57;
p = 0.01), a pre-COVID-19 diagnosis of chronic disease (AOR = 5.62; p = 0.04),
those who treated their most severe COVID-19 infection with the assistance of
a healthcare professional (AOR = 4.97; p = 0.01), and those who used antibiotics
during their most severe COVID-19 infection (AOR = 3.24; p = 0.01) were more
likely to access healthcare services for treating long COVID.

Conclusion: Factors related to the need for services were the only ones
associated in this population. It is important to know these aspects to identify
the most affected populations and propose measures.

KEYWORDS

post-acute COVID-19 syndrome, access to health services, barriers to access to health
and wellness, primary health care, COVID-19, Long COVID

01 frontiersin.org


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1503907&domain=pdf&date_stamp=2024-12-18
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/full
mailto:glendaf@ufpa.br
https://doi.org/10.3389/fpubh.2024.1503907
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1503907

Miranda et al.

Introduction

The COVID-19 pandemic, which emerged in December 2019,
has infected millions of people worldwide, becoming one of the
greatest global health challenges of this century (1, 2). Although the
majority of individuals who contract COVID-19 fully recover, the
World Health Organization (WHO) estimates that approximately
10 to 20% of patients, after overcoming the acute phase of the illness
and clearing the virus, may continue to experience persistent
symptoms that impact their health. This condition is referred to as
long COVID (1, 2).

Studies indicate that the prevalence of long COVID can vary
significantly, ranging from 3 to 93%, depending on the study’s
definition and methodology (3, 4). In Brazil, it is estimated that among
those who have recovered from COVID-19, approximately 5.6 million
individuals will require healthcare for long COVID, with 81% of them
needing to seek medical services (5).

In this context, healthcare systems must be equipped to
manage long COVID, a condition characterized by a prolonged
clinical course. Access to healthcare services is crucial to ensuring
the well-being of affected individuals (6). However, there is a
notable lack of awareness among healthcare professionals
regarding this condition, coupled with significant barriers to
healthcare access, which has been described as “complex, difficult,
and exhausting” (7).

As was the case with the COVID-19 pandemic, the
management of long COVID received a slow response from the
Brazilian government, with the first technical note being
published only a year after studies showed that the effects of the
disease could extend beyond the acute phase (8-12). These
structural social and healthcare challenges elevate the risk of long
COVID within the population, particularly among more
vulnerable groups (10).

The insufficient number of rehabilitation units and the lack of
training programs for professionals on the topic, especially those
working in primary care, can result in higher costs for healthcare
systems and further hinder access to care, considering that patients
are consulted or referred based on their symptomatology without a
holistic or comprehensive approach (13-16).

Considering the precarious state of the healthcare system
across all levels of care, the population’s low social indicators, and
the lack of robust literature, it is essential to prioritize the
assessment of individuals accessing healthcare services and to
identify the primary long COVID symptoms that necessitate
medical attention. In this context, the persistent difficulty in
accessing healthcare services related to long COVID can
be analyzed through the lens of Andersen’s “Behavioral Model of
Health Services Use.” This model aims to understand the factors
that influence healthcare access and service utilization, which are
categorized into three components: predisposing factors
(personal characteristics), enabling resources (personal and
community resources), and need for care (individual
perception) (17).

Given this context, the objective of the present article is to analyze
the sociodemographic and clinical aspects related to the use of health
services among people with long COVID in the Brazilian Amazon
(northern region).
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Materials and methods
Study design and setting

Observational, cross-sectional, and analytical study with a
quantitative method, conducted through an online survey between
May 2023 and January 2024.

The northern region of Brazil presents one of the lowest
Human Development Indexes (HDI) in the country, ranging from
0.645 to 0.708. States like Amapd and Roraima lead the region
with the highest HDI scores, while Amazonas and Para report
lower values. Although the region is rich in natural resources,
disparities in access to public services and geographic isolation
contribute to its lower human development performance, which
reflects inequalities in areas such as health, education, and
income (18, 19).

The population is predominantly composed of mixed-race
individuals, and away from urban centers, there are groups of riverside
communities, quilombola communities, and indigenous peoples who
often live in geographic isolation due to the large territorial size of the
states and insufficient transportation infrastructure. This affects
socioeconomic development and hinders access to basic health
services (Figure 1) (18, 19).

Participants and selection criteria

The study included individuals aged 18 years or older, residing
in the states of Acre, Amapd, Amazonas, Pard, Rondonia, Roraima,
and Tocantins who self-reported having a laboratory-confirmed
diagnosis of COVID-19 were included, and experienced the
persistence of any physical and/or mental health symptoms for
4 weeks or more after COVID-19. The exclusion criteria were
individuals without internet access or an electronic device to
complete the questionnaire.

Study size

The calculations were performed using the Epilnfo version
7.2.5.0 in the StatCalc module.

For the determination of the sample calculation, the following
parameters were adopted: the number of recovered COVID-19 cases
in the northern region, which totaled 2,827,897 accumulated cases
(20-27); a long COVID case frequency of 34.9% (28); a margin of
error of 5%; and a confidence interval of 95%, resulting in a minimum
sample size of 349 participants.

After the sample calculation, a proportional stratification was
carried out for each state in the northern region. The proportion
of recovered COVID-19 cases was calculated for each state by
dividing the number of recovered cases in that state by the total
number of recovered cases in the northern region. Subsequently,
the proportion of recovered COVID-19 cases for each
state was multiplied by the initial sample calculation (349). The
final sample consisted of: 104 (Parda), 20 (Acre), 22
(Amapa), 77 (Amazonas), 58 (Rondonia), 23 (Roraima), and 45
(Tocantins).
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Study instrument (questionnaire)

For data collection, we used an adapted version of the “Global
COVID-19 Clinical Platform: Case Report Form (CRF) for Post
COVID condition (Post COVID-19 CRF)” from the World Health
Organization (WHO) (29). To adapt this instrument, we held five
meetings with experts on the subject to define the information to
be collected. Additionally, the research team modified the language
used in the questions to make it more accessible to the general
population. To enhance the fluency of the questionnaire,
we minimized unnecessary reading effort, avoided redundancies,
reduced the length of questions, and established a cohesive and
coherent order for the questions. We also created a visually
comfortable layout suitable for the various devices that participants
might use (Supplementary material 1).

On average, participants took 15 min to complete the questionnaire.
The questionnaire consisted of nine modules, but for this study, only
four were utilized: demographic characterization, information related
to SARS-CoV-2 infection, symptoms associated with long COVID, and
use of health services. The questions in these domains were grouped
according to the three main components of Andersens theory:
predisposing factors, facilitating resources, and need for care/services.

In the predisposing factors, the following variables were used: Sex;
Age; What is your highest level of education? Traditional Population;
What is your current occupation? Skin color; Marital Status; Have
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you heard of the term Long COVID? Have you received any vaccines
against COVID-19? How many doses? Did you receive a COVID-19
diagnosis before being vaccinated? How many times have you had a
confirmed COVID-19 diagnosis?

In the facilitating resources, the following variables were used: Do
you live in an Urban or Rural Area?; Individual income; Are you a
beneficiary of Government Social Programs?

In the need for services component, the following variables were
included: Before having COVID-19, did you have a diagnosis of any
chronic disease?; Symptoms - Pain (General/Muscular/Joints);
Symptoms Related to Mental Health (Fatigue/Suicidal Thoughts/
Anxiety/Sleep Disturbances/Mood Changes/Depression/Stress/Suicide
Attempt); Cardiovascular Symptoms (Heart Attack/Palpitations/
Increased Heart Rate/Thrombosis/Arrhythmia); Dermatological
Changes (Hair Loss/Dermatitis/Skin Changes); Loss of Taste; Loss of
Smell; How would you rate your ability to care for yourself after the
pandemic?; Regarding the episode you classified, how was your
treatment/follow-up?; Thinking about your most severe COVID-19
infection, how would you classify it?; Did you receive Antibiotics?; Did
you receive Antivirals?; Did you receive Ivermectin?; Did you receive
Chloroquine?; Did you receive Home Remedies (herbal tea or bottled
remedies)?; Respiratory Symptoms (Fatigue/Dyspnea/Shortness of
Breath/Cough/Pulmonary Fibrosis/Pulmonary Embolism); Neurological
Symptoms (Lack of Attention/Memory Loss-Forgetfulness/Headache/
Dizziness); Symptoms of Non-Communicable Chronic Diseases
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(Hypertension/Diabetes); General Malaise Symptoms (Sweating/
Tremors); Were you hospitalized for any of these symptoms?

In this study, we defined traditional populations of the Amazon as
those living in the waterways, fields, and forests, including quilombola
communities (Afro-descendants residing in specific territories),
indigenous peoples, and riverside dwellers, in accordance with the
concept established by the National Policy for Comprehensive Health
of Rural and Forest Populations (30).

Data collection

The study team was trained for data collection by experienced
specialists in online survey research. Following this, data collectors
(students from public and private universities in health-related
undergraduate programs) were recruited through social media and
college outreach. These individuals were properly trained for data
collection through online meetings with the study team (master’s students
and undergraduate research assistants). In total, seven universities in the
state of Para were visited, 51 online meetings were held with students from
the northern region, and 257 data collectors were trained.

To reach the target population for the research, the Respondent
Driven Sampling (RDS) methodology was employed, commonly
used to access key populations that are hard to reach or when
epidemiological data on a particular disease is not available (31). This
methodology begins with a small group of participants, referred to as
“seeds,” who contact individuals within their social circles to recruit
new participants. These new participants, in turn, recruit others,
forming chains or “waves” of recruitment, which allows for a more
heterogeneous and representative sample of the population (31).

Thus, by adapting the method for virtual environments, each data
collector contacted 10 individuals who had COVID-19 and sent the
survey link via WhatsApp. After participants responded, each data
collector requested the contacts of other individuals, thereby creating
referral chains that extended the recruitment cycles or waves, increasing
the number of participants (31, 32). Each data collector recorded in an
Excel spreadsheet the number of participants they contacted and how
many individuals were referred. This process continued until the
researchers achieved the minimum sample size for the study.

Participants received a link via WhatsApp from the data
collectors, containing a message written in accessible language with
information about the nature and confidentiality of the research. By
clicking the link, they were directed to the Research Electronic Data
Capture (REDCap®) platform, where they accessed the Informed
Consent Form (ICF) and the adapted questionnaire.

The questionnaires were hosted on the REDCap® platform, which
is specifically designed for online data management. This platform
provides features and tools that enhance organizational efficiency and
ensure secure data storage. It is important to highlight that, given the
nature of the online survey, all the information collected was
self-reported.

Variables

The outcome variable of the study is based on the question ‘Did
you seek any healthcare service to treat these symptoms?, with ‘yes or

Frontiers in Public Health

10.3389/fpubh.2024.1503907

‘no’ as response options. This variable is binary in nature, with the
event of interest being the ‘yes’ responses. The independent variables
are those present in the questionnaire.

Statistical analysis

The data collected were extracted from the REDCap® platform
and exported to Microsoft Excel®, where descriptive statistics
(absolute and relative frequencies) were calculated. Responses defined
as no information (NI) were excluded from the analyses, and no
percentage was calculated.

The primary hypothesis of the study, ‘there is an association
between clinical and demographic aspects and the use of healthcare
services among people with long COVID; was tested using multiple
logistic regression, where the independent variables were associated
with the variable ‘Did you seek any healthcare service to investigate
and/or treat these symptoms?” Given the dichotomous nature of the
dependent variable, univariate logistic regression model was initially
used to assess the association between the independent and
dependent variables.

Variables with a p-value <0.20 were selected. The variable ‘Mental
Health-Related Symptoms’ had only positive responses, making its
inclusion in the regression impossible.

The selected variables were analyzed through multiple logistic
regression using the stepwise backward method, which involves using
the base model with all previously inserted variables and then
removing factors step by step to achieve the lowest Akaike Information
Criterion (AIC).

Finally, variables with p > 0.05 were excluded from the final
model. To assess the model’s quality, Odds Ratio (OR), Confidence
Interval (CI), Akaike Information Criterion (AIC), and Variance
Inflation Factor (VIF) were used. The analyses were performed using
RStudio software version 2024.04.1 + 748, utilizing the following
packages: base; readxl; dplyr; caret; MASS; car; rcompanion,
and DescTools.

Ethical approval and consent to participate

All requirements set forth by Resolution 466 of 2012 of the
National Health Council of Brazil were followed, along with the
principles established in the General Personal Data Protection
Law No. 13,709 of 2018, particularly regarding personal data
processing activities, as detailed in articles 6 and 7. The
Declaration of Helsinki was also adhered to. The study received
approval from the Research Ethics Committee of the Federal
University of Paraiba, Lauro Wanderley University Hospital,
under protocol number 5.826.893 and CAAE: 65929522.
1.0000.5183.

All participants signed the Free and Informed Consent Form. The
authors did not conduct experiments involving humans and/or use
human tissue samples or human data. Additionally, there was no
direct contact between the authors and the study participants, as the
questionnaire was administered online, and the data were securely
stored in the REDCap® platform, which ensures privacy and
data security.
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Results
Sociodemographic characteristics

This study included 364 people with long COVID, of whom
only 167 (45.88%) sought healthcare services to treat the symptoms
of this clinical condition. The average age of participants was
35.19 years (SD = 13.31), with 48% (173) in the age range of 18 to
32 years, 60% (217) being women, 63% (226) reporting they were
not in a stable union/marriage, 70.8% (257) self-identifying as
mixed race, Black, or Indigenous, and 89% (325) not being part of
any traditional populations (quilombola/Indigenous/riverside)
(Table 1).

Predisposing factors for accessing
healthcare to treat long COVID

Table 1 presents the results of univariate logistic regression model
showing the association between predisposing factors for accessing
healthcare to treat long COVID in northern Brazil. The results show
that female participants were twice as likely to access healthcare for
long COVID (AOR =2.16; p = 0.01). Participants already familiar
with long COVID were nearly twice as likely to seek healthcare to treat
its related symptoms (AOR = 1.97; p = 0.02).

Univariate logistic regression model showed that being aged 18 to
32 years (AOR = 1.69; p = 0.01) and being diagnosed with COVID-19
before vaccination (AOR = 1.64; p = 0.02) were significant factors.
However, education level, marital status, current occupation, skin
color, belonging to traditional populations, the number of COVID-19
diagnoses, receiving a vaccine, and the number of doses were not
associated with accessing healthcare.

Facilitating resources for accessing
healthcare to treat long COVID

Regarding facilitating resources (Table 2), the results show that
individuals with higher personal income (AOR = 1.53; p = 0.04) were
more likely to access healthcare to treat long COVID. Being a
beneficiary of government income distribution programs and
residential areas did not influence healthcare access.

Need for services to access healthcare for
long COVID

In terms of service needs (Table 3), participants with a chronic
disease diagnosis prior to COVID-19 were twice as likely to access
healthcare for long COVID (AOR=2.44; p=0.01). Regarding
medication therapy, participants who received antibiotics for treating
a more severe COVID-19 infection were three times more likely to
access healthcare (AOR = 3.77; p = 0.01). Additionally, participants
who received antivirals (AOR=2.57; p=0.01), ivermectin
(AOR = 2.19; p = 0.01), and chloroquine (AOR = 2.32; p = 0.01) were
twice as likely to access healthcare.

Participants who treated their more severe COVID-19 infection
under the supervision of a healthcare professional were three times
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more likely to access healthcare for long COVID (AOR = 3.06;
p=0.01). Furthermore, participants hospitalized due to any long
COVID symptoms had eight times the likelihood of accessing
healthcare (AOR = 8.67; p = 0.01). A lower odds ratio in participants
with loss of smell indicates that they were less likely to access
healthcare (AOR = 0.5; p = 0.02).

Components of healthcare access for
treating long COVID: multiple logistic
regression model

A multiple logistic regression (stepwise backward) was conducted
to identify access components. All variables with a p-value <0.20 were
selected and tested together in the model, including predisposing
characteristics (‘sex; ‘how many vaccine doses?” ‘How many times
have you had a confirmed COVID-19 diagnosis?’), facilitating
resources (‘income’), and service needs (‘chronic disease diagnosis
before COVID-19, ‘classification of the most severe COVID-19
infection;, ‘how was the follow-up/treatment of the most severe
COVID-19 infection?’ ‘Received antibiotics?” ‘Received antivirals?’
‘Received ivermectin?’ ‘Received chloroquine?” ‘Received home
remedies [herbal teas or concoctions]?” ‘Symptoms - pain [general/
muscular/joint]; ‘cardiovascular symptoms, ‘dermatological changes;
‘general malaise symptoms, ‘loss of smell; ‘loss of taste; ‘hospitalized
due to any long COVID symptoms?’).

The final analysis model (Table 4) showed that participants with
dermatological changes had twice the likelihood of accessing
healthcare to treat long COVID (AOR = 2.57; p = 0.01); participants
with a chronic disease diagnosis before COVID-19 were five times
more likely to access healthcare for long COVID (AOR = 5.62;
p =0.04); participants who treated their more severe COVID-19
infection with healthcare professional supervision had almost five
times the likelihood of accessing healthcare for long COVID
(AOR =4.97; p = 0.01) compared to those who treated it on their own;
and participants who used antibiotics during their more severe
COVID-19 infection were three times more likely to access healthcare
for long COVID (AOR = 3.24; p = 0.01).

Discussion

In the context of limited specialized services for treating long
COVID in the northern region of the country and low primary
healthcare coverage, less than half of the participants (45.88%) sought
healthcare services to address the symptoms of this clinical condition.
The northern region of Brazil includes several municipalities with the
worst sociodemographic indicators in the country. These
characteristics of social and healthcare structure increase the risk of
the population experiencing long COVID cases, particularly in more
vulnerable populations (8-10).

In the final multiple logistic regression model, despite the
inclusion of other variables related to predisposing factors and
facilitating resources, only the factors related to the need for services
were associated with healthcare access for treating long COVID. These
factors included having a chronic disease diagnosed prior to COVID-
19, receiving antibiotics, follow-up care for the most severe COVID-19

case, and dermatological conditions.
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TABLE 1 Association between predisposing characteristics and access to healthcare to treat Long COVID.

Predisposing factors Access to healthcare to treat Total (364) n Regression
long COVID? (%)

No (197) n (%)  Yes (167) n (%) 95% Cl p value
Sex
Female 101 (46.5) 116 (53.5) 217 (60) 2.16 (1.41; 3.34) 0.01
Male 96 (65.3) 51 (34.7) 147 (40) Ref
Age
18-32 104 (60.1) 69 (39.9) 173 (48) 1.69 (1.11;2.59) 0.01
33-47 64 (51.6) 60 (48.4) 124 (34)
>47 29 (43.3) 38 (56.7) 67 (18)
Education level
High school or below 69 (57.5) 51 (42.5) 120 (33) Ref
Higher education 128 (52.5) 116 (47.5) 244 (67) 1.22 (0.79; 1.91) 0.36
Current occupation
Unemployed/Student/Retiree 73 (54.9) 60 (45.1) 133 (37) Ref
Employee/Self-employed 119 (53.1) 105 (46.9) 224 (63) 1.07 (0.705 1.65) 0.75
NI 5 2 7
Skin color
Yellow/White 59 (55.7) 47 (44.3) 106 (29) Ref
Indigenous/Brown/Black 137 (53.3) 120 (46.7) 257 (71) 1.1 (0.70; 1.74) 0.68
NI 1 0 1
Marital status
Married/Stable Union 67 (49.3) 69 (50.7) 136 (37) Ref
Single/Divorced/ Separate/ Widower 129 (57.1) 97 (42.9) 226 (63) 0.73 (0.47; 1.12) 0.15
NI 1 1 2

Traditional population

Yes 19 (48.7) 20 (51.3) 39 (11) 113 (0.58; 2.21) 071
No 177 (54.5) 148 (45.5) 325 (89) Ref
NI

Number of confirmed COVID-19 diagnoses

01 135 (57.2) 101 (42.8) 236 (65) Ref

02 or more 62 (48.4) 66 (51.6) 128 (35) 1.42 (0.92;2.19) 0.11

COVID-19 diagnosis before being vaccinated?

Yes 93 (47.7) 102 (52.3) 195 (56) 1.64 (1.07; 2.52) 0.02
No 91 (59.9) 61 (40.1) 152 (44) Ref
NI 13 4 17

Have you received the COVID-19 vaccine?

Yes 190 (53.7) 164 (46.3) 354 (98) Ref
No 4(66.7) 2(33.3) 6(2) 0.58 (0.08; 3.0) 0.53
NI 3 1 4

How many doses of vaccine?

Up to 02 doses 28 (43.7) 36 (56.3) 64 (18) 1.63 (0.94; 2.82) 0.08
03 doses or more 162 (55.9) 128 (44.1) 290 (82) Ref
NI 7 3 10

Have you heard of the term long COVID?

Yes 23 (40.4) 34 (59.6) 57 (16) 1.97 (1.11;3.53) 0.02
No 173 (57.1) 130 (42.9) 303 (84) Ref
NI 1 3 4

Northern Region, Brazil, 2024.
Source: Prepared by the author, 2024. *variable dichotomized as youth and adult. Ref, reference; OR, odds ratio; CI, confidence interval; SI, no information.
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TABLE 2 Association between enabling resources and access to healthcare to treat Long COVID.

Access to healthcare to treat
long COVID?

Facilitating resources

No (197) n Yes (167) n
(%) (%)

Total (364) n

Regression
(%)

95% Cl

Area of residence

Rural area 16 (47.1) 18 (52.9) 34 (10) 1.12 (0.36; 2.23) 0.39
Urban and capital 177 (54.8) 146 (45.2) 323 (90) Ref

NI 4 3 7

Individual income (in minimum wages)*

1 MW or less 111 (59) 77 (41) 188 (53) Ref

2 or more MW 82 (48.5) 87 (51.5) 169 (47) 1.53 (1.01; 2.33) 0.04
NI 4 3 7

Beneficiary of social programs?

Yes 37 (56.9) 28 (43.1) 65 (18) Ref

No 155 (53.6) 134 (46.4) 289 (82) 1.14 (0.66; 1.98) 0.63
NI 5 5 10

Northern Region, Brazil, 2024.

Source: Prepared by the author, 2024. *minimum wage in Brazil in September 2024 - R$ 1,412.00 - (US$ 262.67 - dollar exchange rate for the same period). Ref, reference; OR, odds ratio; CI,

confidence interval; NI, no information; MW, minimum wage.

In the present study, participants with a chronic disease diagnosed
prior to COVID-19 were more likely to access healthcare for treating
long COVID (OR = 5.62; p = 0.04). Studies show that the presence of
comorbidities significantly increases the risk, severity, and persistence
of symptoms, as well as the prevalence of long COVID among those
with multiple comorbidities (8, 14, 15, 33).

A study conducted in the United Kingdom involving over 486,000
adults observed that the main risk factors for long COVID are female
sex, belonging to an ethnic minority, socioeconomic deprivation, and
the presence of comorbidities (34). Another study conducted in
southeastern Brazil showed that the prevalence of long COVID is
higher among participants with chronic conditions and those who
were hospitalized due to COVID-19, making them more likely to seek
healthcare services (16). In Israel, hypertension emerged as a
significant risk factor, particularly among younger patients (35).

Given that comorbidities are significant risk factors for poor
clinical outcomes in COVID-19 (36), it is consistent that patients with
a prior diagnosis of chronic diseases seek healthcare services to treat
long COVID, highlighting the need for targeted healthcare strategies
and strengthening comorbidity screening and control programs in
primary healthcare (such as Hiperdia). Rehabilitation centers for
treating long COVID across Latin America remain scarce (37).

The research shows that participants who had professional
healthcare follow-up during their most severe COVID-19 infection
were more likely to access healthcare for long COVID treatment
(OR =4.97; p = 0.01) compared to those who managed their condition
alone. This aligns with studies indicating that individuals with more
severe COVID-19 infections are at higher risk of developing long
COVID. These same studies suggest that patients previously
hospitalized for COVID-19 more frequently use healthcare services
and report a higher number of symptoms than individuals with mild
acute infection (15, 16, 38). This result underscores the need for
continuous, multidisciplinary monitoring to manage the complexity
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of multiple symptoms and uncertain prognosis related to the disease,
ensuring adequate access to healthcare.

Regarding medication therapy, participants who used antibiotics
during their most severe COVID-19 infection were more likely to
access healthcare for long COVID treatment. In contrast, a study
conducted in the United States showed that patients who had early
access to medications during the onset of the pandemic were more
likely to discontinue treatments, reducing the flow of new patients into
healthcare services (39).

Studies have shown that the use of antibiotics during the
COVID-19 pandemic to treat patients was primarily empirical, often
without proven efficacy, and that disordered use could worsen
antibiotic resistance and increase the risk of adverse reactions (40). A
systematic review indicates that antibiotics should not be prescribed
during COVID-19 unless there is a clinical suspicion of
coinfection (41).

Participants with symptoms related to dermatological conditions
(such as hair loss, dermatitis, and skin changes) were more likely to
access healthcare for treating long COVID (OR = 2.57; p = 0.01). Hair
loss is a common symptom in patients with long COVID (15, 33, 34,
38, 42, 43).

A meta-analysis revealed that hair loss is present in almost 80% of
patients with long COVID (44). Another study shows that about 20%
of patients may continue to experience this symptom for more than
6 months after the initial COVID-19 infection (45), which may affect
the patient’s self-image and quality of life in the long term.

Barriers to accessing healthcare services for long COVID
treatment are multifaceted (14). The lack of protocols for addressing
specific symptoms, such as dermatological factors, discourages
patients from continuing treatment within the healthcare system (15,
34, 43). Research suggests that healthcare professionals often struggle
to associate and recognize the heterogeneity of long COVID
symptoms (14, 15, 38).
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TABLE 3 Association between the need for services and access to health care to treat Long COVID.

Need for
Services

Access to healthcare to treat
long COVID?

No (197) n (%)

Diagnosis of chronic disease before COVID-19

Yes (167) n (%)

Total (364) n
(%)

10.3389/fpubh.2024.1503907

Regression

95% ClI

Yes 21 (35.6) 38 (64.4) 59 (16) 2.44 (1.38; 4.42) 0.01

No 174 (57.4) 129 (42.6) 303 (84) Ref

NI 2 0 2

Classification of the most severe COVID-19 infection

Mild/Moderate 196 (54.9) 161 (45.1) 357 (98) Ref

Serious 1(16.7) 5(83.3) 6(2) 6.0 (0.97; 117.25) 0.1

NI 0 1 1

How was the monitoring/treatment of the most serious COVID-19 infection?

I treated it with the 148 (50.7) 144 (49.3) 292 (83) 3.06 (1.64; 6.0) 0.01

supervision of a

health professional

I treated it myself. 44 (75.9) 14 (24.1) 58 (17) Ref

Without a health

professional

NI 5 9 14

Did you receive antibiotics?

Yes 104 (43.5) 135 (56.5) 239 (66) 3.77 (2.36; 6.14) 0.01

No 93 (74.4) 32 (25.6) 125 (34) Ref

Did you receive antivirals?

Yes 69 (41.8) 96 (58.2) 165 (46) 2.57 (1.68; 3.97) 0.01

No 124 (64.9) 67 (35.1) 191 (54) Ref

NI 4 4 8

Did you receive ivermectin?

Yes 86 (45.3) 104 (54.7) 190 (53) 2.19 (1.43;3.37) 0.01

No 107 (64.5) 59 (35.5) 166 (47) Ref

NI 4 4 8

Did you receive chloroquine?

Yes 23(37.1) 39 (62.9) 62 (17) 232 (1.33;4.14) 0.01

No 170 (57.8) 124 (42.2) 297 (83) Ref

NI 4 4 8

Did you receive home remedies (herbal tea or bottle)?

Yes 79 (49.4) 81 (50.6) 160 (44) 1.44 (0.95; 2.19) 0.08

No 118 (58.4) 84 (41.6) 202 (56) Ref

NI 0 2 2

Symptoms-pain (General/Muscular/Joints)

Yes 122 (48.6) 129 (51.4) 251 (77) 1.45 (0.87; 2.45) 0.16

No 44 (57.9) 32 (42.1) 76 (23) Ref

NI 31 6 37

Symptoms related to mental health

Yes 138 (49.1) 143 (50.9) 281 (100) - - -

No 0(0) 0(0) 0

NI 59 24 83

(Continued)
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TABLE 3 (Continued)

Need for Access to healthcare to treat Total (364) n Regression
Services long COVID? (%)

No (197) n (%)  Yes (167) n (%) 95% ClI

Cardiovascular symptoms

Yes 37 (36.6) 64 (63.4) 101 (48) 2.27 (1.31;3.97) 0.01
No 63 (56.8) 48 (43.2) 111 (52) Ref
NI 97 55 106

Dermatological changes

Yes 58 (38.9) 91 (61.1) 149 (66) 2.46 (1.40; 4.35) 0.01
No 47 (61) 30 (39) 77 (34) Ref

NI 92 46 138

Respiratory symptoms

Yes 152 (50.7) 148 (49.3) 300 (97) 1.95 (0.5;9.36) 0.35
No 6(66.7) 3(33.3) 9(3) Ref

NI 39 16 55

Neurological symptoms

Yes 133 (50) 133 (50) 266 (90) 1.33 (0.61;2.98) 0.47
No 16 (57.1) 12 (42.9) 28 (10) Ref

NI 48 22 70

Symptoms of chronic non-communicable diseases

Yes 27 (43.5) 35 (56.5) 62 (30) 1.28 (0.7; 2.34) 0.42
No 71 (49.7) 72 (50.3) 143 (70) Ref
NI 99 60 159

Symptoms of general malaise

Yes 73 (47.4) 81 (52.6) 154 (64) 1.5 (0.88;2.55) 0.13
No 50 (57.5) 37 (42.5) 87 (36) Ref
NI 74 49 123

Loss of smell

Yes 110 (56.7) 84 (43.3) 194 (77) 0.5 (0.27;0.91) 0.02
No 23(39.7) 35 (60.3) 58 (23) Ref
NI 64 48 112

Loss of taste

Yes 100 (55.2) 81 (44.8) 181 (73) 0.68 (0.38;1.18) 0.17
No 31 (45.6) 37 (54.4) 68 (27) Ref
NI 66 49 115

Hospitalized for any of the symptoms of long COVID?

Yes 3(13.1) 20 (86.9) 23 (6.4) 8.67 (2.9;37.3) 0.01
No 190 (56.5) 146 (43.5) 336 (93.6) Ref
NI 5 1 5

How do you rate your ability to take care of yourself after the pandemic?

Same/Better 27 (43.5) 35 (56.5) 62 (30) Ref
Worse 71 (49.7) 72 (50.3) 143 (70) 1.32 (0.79; 2.19) 0.28
NI 99 60 159

Northern Region, Brazil, 2024.
Source: Prepared by the author, 2024. Ref, reference; OR, odds ratio; CI, confidence interval; NI, no information.
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TABLE 4 Multiple logistic regression analysis of the associations between the components of access to healthcare to treat long COVID.

Variables VIF AOR 95% ClI p-value
Dermatological changes? (Ref. = no)

Yes ‘ 1.03 ‘ 2.57 ‘ (1.25;5.39) ‘ 0.01
Diagnosis of chronic disease before COVID-197 (Ref. = No)

Yes ‘ 1.01 ‘ 5.62 ‘ (1.79; 22.58) ‘ 0.04
Regarding the episode you classified, how was your treatment/follow-up? (Ref. = I treated it alone, without a health professional)

I treated it with the supervision of a health professional ‘ 1.04 ‘ 4.97 (1.60; 18.47) ‘ 0.01
Did you receive antibiotics? (Ref. = No)

Yes ‘ 1.01 ‘ 3.24 ‘ (1.53; 7.06) ‘ 0.01

Northern Region, Brazil, 2024.

Source: Prepared by the author, 2024. AOR, Adjusted Odds Ratio; Ref, reference; CI, confidence interval; NI, no information.

Patients report that symptoms described to professionals are often
not recognized, leading to negative experiences with healthcare
services (46). Furthermore, logistical challenges, such as long wait
times for appointments, geographic accessibility, and limited access to
specialized clinics, impact healthcare equity (37). Additionally, ethnic
minorities experience distrust and fear of services due to social and
structural restrictions that affect access to primary care services
(8,9, 46).

The results presented highlight the urgency of developing and
implementing rehabilitation systems to support the adequate
recovery of the affected population, given the delay in establishing
guidelines for the care of long COVID patients (37, 43, 46). Given
the particularities of the study population, delays in implementing
care may further exacerbate regional inequalities, considering the
complexity of access barriers across the region (47). Understanding
that long COVID follow-up is important for improving patients’
quality of life, more scientific evidence is needed to understand its
causes, barriers to healthcare access, mechanisms, and risks
(48, 49).

Strengths and limitations

The study’s limitations are related to the need for confirmed
COVID-19 diagnosis through rapid tests or laboratory exams
(limiting participant recruitment) and the inherent limitations of
online surveys, such as the homophily and self-selection phenomenon.
The first refers to participants with similar sociodemographic
conditions, and the second to the lack of control over respondents,
which influenced the average age, income, and education level of the
study participants. Moreover, the use of electronic questionnaires may
have limited the participation of older individuals and those with
lower levels of education.

It is crucial to acknowledge that the cross-sectional observational
design of this study does not facilitate the establishment of causal
relationships between dependent and independent variables.
Consequently, the characteristics of the population and the healthcare
system examined in this study should be taken into account when
generalizing the findings.

The web survey allowed us to understand access to health services
among Amazon residents who had symptoms of long COVID, which
would be difficult and costly if the questionnaire were applied in
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person. However, the limitation was having the self-report of the
laboratory diagnosis of COVID-19.

Conclusion

Ensuring access to health services is essential in the context of
long COVID. Among the components of access, only factors related
to the need for services were associated with accessing care. The study
demonstrated that individuals with long COVID who experienced
dermatological conditions, had a chronic disease diagnosis prior to
COVID-19, received health follow-up, and used antibiotics during the
COVID-19 infection were more likely to seek healthcare. Therefore,
understanding the factors that influence the components of access is
vital for establishing care guidelines and identifying vulnerable
populations.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Federal
University of Paraiba, Lauro Wanderley University Hospital, under
protocol number 5.826.893 and CAAE: 65929522.1.0000.5183. The
studies were conducted in accordance with the local legislation and
institutional requirements. The participants provided their written
informed consent to participate in this study.

Author contributions

AM: Formal analysis, Investigation, Software, Writing — original draft,
Writing — review & editing. VC: Writing — original draft, Writing - review
& editing. AP: Investigation, Writing — original draft, Writing — review &
editing. MM.: Investigation, Writing — original draft, Writing — review &
editing. SP: Investigation, Methodology, Supervision, Writing — original
draft, Writing - review & editing. CC: Writing - original draft,

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1503907
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Miranda et al.

Writing - review & editing. EB: Investigation, Software, Writing — original
draft, Writing - review & editing. AP: Data curation, Formal analysis,
Investigation, Methodology, Project administration, Software, Supervision,
Writing - original draft, Writing - review & editing. AS: Conceptualization,
Data curation, Formal analysis, Investigation, Methodology, Project
administration, Software, Supervision, Validation, Visualization, Writing —
original draft, Writing — review & editing. RR: Conceptualization, Data
curation, Formal analysis, Funding acquisition, Investigation, Methodology,
Project administration, Resources, Software, Supervision, Validation,
Visualization, Writing — original draft, Writing — review & editing. GF:
Conceptualization, Data curation, Formal analysis, Investigation,
Methodology, Project administration, Software, Supervision, Validation,
Visualization, Writing — original draft, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The present
study was carried out with support from Emergency selection IV No.
12/2021 of the Postgraduate Development Program -Impacts of the
Pandemic belonging to the Coordena¢do de Aperfeicoamento de
Pessoal de Nivel Superior (CAPES).

Acknowledgments

We thank all patients who agreed to participate in the study.

References

1. World Health Organization Europe. (2022). At least 17 million people in the WHO
European region experienced long COVID in the first two years of the pandemic;
millions may have to live with it for years to come. Available at: https://www.who.int/
europe/news/item/13-09-2022-at-least-17-million-people-in-the-who-european-
region-experienced-long-covid-in-the-first-two-years-of-the-pandemic--millions-may-
have-to-live-with-it-for-years-to-come (Accessed November 09, 2023).

2. Soriano JB, Murthy S, Marshall JC, Relan P, Diaz JV. A clinical case definition of
post-COVID-19 condition by a Delphi consensus. Lancet Infect Dis. (2022) 22:e102-7.
doi: 10.1016/S1473-3099(21)00703-9

3. Woodrow M, Toor H, Nguyen P, Duhamel G, Gamble A, Moghadas SM, et al.
Systematic review of the prevalence of long COVID. Open forum. Infect Dis. (2023)
10:0fad233. doi: 10.1093/0fid/ofad233

4. Nittas V, Puhan MA, Gao M, West EA. Long COVID through a public health lens:
an umbrella review. Public Health Rev. (2022) 43:1604501. doi: 10.3389/
phrs.2022.1604501

5. Damiano RE Di Santi TM, Beach S, Murru A, Di Nicola M, Del Porto JA, et al.
Post-COVID-19 psychiatric and cognitive morbidity: preliminary findings from a
Brazilian cohort study. Gen Hosp Psychiatry. (2022) 75:38-45. doi: 10.1016/j.
genhosppsych.2022.01.002

6. Oluyede L, Budreviciute A, Bondarenko O, Davies J, Shetty N. Addressing
transportation barriers to health care during the COVID-19 pandemic: perspectives of
care coordinators. Transp Res Part A Policy Pract. (2022) 159:157-68. doi: 10.1016/j.
tra.2022.03.010

7. Macpherson K, Cooper K, Harbour J, Mahal D, Miller C, Nairn M. Experiences of
living with long COVID and of accessing healthcare services: a qualitative systematic
review. BMJ Open. (2022) 12:e050979. doi: 10.1136/bmjopen-2021-050979

8. Marques FRDM, Souza FLA, Gongalves RE, Silva NE, Queiroz BFR, Pereira VMS.
Managing long COVID symptoms and accessing health services in Brazil: a grounded
theory analysis. Heliyon. (2024) 10:e28369. doi: 10.1016/j.heliyon.2024.e28369

9. Smyth N, Muller R, Corlett SA, Platt AW. People from ethnic minorities seeking
help for long Covid: a qualitative study. Br ] Gen Pract. (2024) 74:e814-22. doi: 10.3399/
BJGP.2023.0631

10. Miranda ALC, Almeida BC, Freitas PE, Silva PC, Matos LB. Demographic, social,

and clinical aspects associated with access to COVID-19 health care in Pard province,
Brazilian Amazon. Sci Rep. (2024) 14:8776. doi: 10.1038/s41598-024-59461-1

Frontiers in Public Health

11

10.3389/fpubh.2024.1503907

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/
full#supplementary-material

11. Perego E, Callard E, Stras L, Melville-Jéhannesson B, Pope R, Alwan NA. Why the
patient-made term long Covid' is needed. Wellcome Open Res. (2020) 5:224. doi:
10.12688/wellcomeopenres.16307.1

12.Nath A. Long-haul COVID. Neurology. (2020) 95:559-60. doi: 10.1212/
'WNL.0000000000010640

13. Ladds E, Rushforth A, Wieringa S, Taylor S, Rayner C, Husain L, et al. Persistent
symptoms after Covid-19: qualitative study of 114 “long Covid” patients and draft
quality principles for services. BMC Health Serv Res. (2020) 20:1144-13. doi: 10.1186/
512913-020-06001-y

14. Brehon K, Kendall M, Horrell L, Harris S, Bright S, Wilkie S. "none of us are lying":
an interpretive description of the search for legitimacy and the journey to access quality
health services by individuals living with long COVID. BMC Health Serv Res. (2023)
23:1396. doi: 10.1186/s12913-023-10288-y

15.Ford ND, O'Rourke K, Fleming PJ, Freeman AE, Holman DM,
Kann L, et al. Health insurance and access to care in US working age adults
experiencing long COVID. Am ] Prev Med. (2024) 67:530-9. doi: 10.1016/j.
amepre.2024.05.007

16. Feter N, Pinheiro MB, Schuch FB, Hartwig FP, da Silva MC, da Silva ICM.
Prevalence and factors associated with long COVID in adults from southern Brazil:
findings from the PAMPA cohort. Cad Saude Publica. (2023) 39:¢00098023. doi:
10.1590/0102-311XEN098023

17. Andersen RM. Families' use of health services: A behavioral model of predisposing,
enabling and need components. West Lafayette: Purdue University (1968).

18. IBGE. (2023). Brazilian institute of geography and statistics. Available at: https://
cidades.ibge.gov.br/brasil/pa/panorama (Accessed August 20, 2024).

19. Ministry of Health. (2023). Primary health care indicator panel. Available at:
(https://sisaps.saude.gov.br/painelsaps/cobertura_aps).

20. Information about Coronavirus. (2023). Agéncia Acre. Rio Branco, AC, Available
at: (https://agencia.ac.gov.br/agencia-de-informacoes-sobre-coronavirus/).

21. COVID-19 Monitoring Dashboard. (2023). Government of Amapa. Macapa, AP.
Available at: (http://painel.corona.ap.gov.br/).

22.COVID-19 Monitoring Dashboard. (2023). Government of Amazonas.
Manaus, AM, 2023. Available at: (https://www.transparencia.am.gov.br/covid-19/
monitoramento-covid-19/#painel-de-monitoramento-covid-19).

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1503907
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1503907/full#supplementary-material
https://www.who.int/europe/news/item/13-09-2022-at-least-17-million-people-in-the-who-european-region-experienced-long-covid-in-the-first-two-years-of-the-pandemic--millions-may-have-to-live-with-it-for-years-to-come
https://www.who.int/europe/news/item/13-09-2022-at-least-17-million-people-in-the-who-european-region-experienced-long-covid-in-the-first-two-years-of-the-pandemic--millions-may-have-to-live-with-it-for-years-to-come
https://www.who.int/europe/news/item/13-09-2022-at-least-17-million-people-in-the-who-european-region-experienced-long-covid-in-the-first-two-years-of-the-pandemic--millions-may-have-to-live-with-it-for-years-to-come
https://www.who.int/europe/news/item/13-09-2022-at-least-17-million-people-in-the-who-european-region-experienced-long-covid-in-the-first-two-years-of-the-pandemic--millions-may-have-to-live-with-it-for-years-to-come
https://doi.org/10.1016/S1473-3099(21)00703-9
https://doi.org/10.1093/ofid/ofad233
https://doi.org/10.3389/phrs.2022.1604501
https://doi.org/10.3389/phrs.2022.1604501
https://doi.org/10.1016/j.genhosppsych.2022.01.002
https://doi.org/10.1016/j.genhosppsych.2022.01.002
https://doi.org/10.1016/j.tra.2022.03.010
https://doi.org/10.1016/j.tra.2022.03.010
https://doi.org/10.1136/bmjopen-2021-050979
https://doi.org/10.1016/j.heliyon.2024.e28369
https://doi.org/10.3399/BJGP.2023.0631
https://doi.org/10.3399/BJGP.2023.0631
https://doi.org/10.1038/s41598-024-59461-1
https://doi.org/10.12688/wellcomeopenres.16307.1
https://doi.org/10.1212/WNL.0000000000010640
https://doi.org/10.1212/WNL.0000000000010640
https://doi.org/10.1186/s12913-020-06001-y
https://doi.org/10.1186/s12913-020-06001-y
https://doi.org/10.1186/s12913-023-10288-y
https://doi.org/10.1016/j.amepre.2024.05.007
https://doi.org/10.1016/j.amepre.2024.05.007
https://doi.org/10.1590/0102-311XEN098023
https://cidades.ibge.gov.br/brasil/pa/panorama
https://cidades.ibge.gov.br/brasil/pa/panorama
https://sisaps.saude.gov.br/painelsaps/cobertura_aps
https://agencia.ac.gov.br/agencia-de-informacoes-sobre-coronavirus/
http://painel.corona.ap.gov.br/
https://www.transparencia.am.gov.br/covid-19/monitoramento-covid-19/#painel-de-monitoramento-covid-19
https://www.transparencia.am.gov.br/covid-19/monitoramento-covid-19/#painel-de-monitoramento-covid-19

Miranda et al.

23. Government of the State of Pard. (2023). COVID-19 transparency portal. Available at:
(https://www.covid-19.pa.gov.br/public/dashboard/41777953-93bf-4a46-b9c2-3cfdccefb3c9).

24. Daily Bulletin on the Coronavirus. (2023). Government of Rondénia. Porto
Velho, RO. Available at: (https://rondonia.ro.gov.br/edicao-1064-boletim-diario-sobre-
o-coronavirus-em-rondonia/).

25. COVID-19 Monitoring Dashboard. (2023). Government of Roraima. Boa Vista, RR.
Available at: (https://vigilancia.saude.rr.gov.br/painel-monitoramento-covid-19/).

26. COVID-19 Monitoring Dashboard. (2023). Government of Tocantins. Palmas, TO.
Available at: (http://integra.saude.to.gov.br/covid19).

27.Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re'em Y, et al
Characterizing long COVID in an international cohort: 7 months of symptoms
and their impact. EClinicalMedicine. (2021) 38:101019. doi: 10.1016/j.eclinm.2021.101019

28. World Health Organization. (2021). Global COVID-19 clinical platform case
report form (CRF) for post-COVID condition (post-COVID-19 CRF). Available at:
https://apps.who.int/iris/handle/10665/345298 (Accessed May 23, 2023).

29. Ministério da Satde. (2007). National policy for comprehensive health care of rural
and forest populations. Available at: https://bvsms.saude.gov.br/bvs/publicacoes/
politica_nacional_saude_populacoes_campo.pdf (Accessed September 15, 2024).

30. Wejnert C, Heckathorn DD. Web-based network sampling: efficiency and efficacy
of respondent-driven sampling for online research. Sociol Methods Res. (2008)
37:105-34. doi: 10.1177/0049124108318333

31. Gir E, Silvia ACO, Caetano KAA, Menegueti MG, Brandao MGSA, Lam SC, et al.
Skin lesions associated with the use of N95 respirators among health professionals in Brazil
during 2020. Rev Lat Am Enfermagem. (2023) 31:3763. doi: 10.1590/1518-8345.5937.3763

32.Johnston LG, Sabin K. Sampling hard-to-reach populations with respondent
driven sampling. Methodol Innov Online. (2010) 5:38-48. doi: 10.4256/mi0.2010.0017

33. Subramanian A, Nirantharakumar K, Hughes S, Myles P, Williams T, Gokhale KM,
et al. Symptoms and risk factors for long COVID in non-hospitalized adults. Nat Med.
(2022) 28:1706-14. doi: 10.1038/s41591-022-01909-w

34. Tene L, Bergroth T, Eisenberg A, David SSBD, Chodick G, et al. Risk factors, health
outcomes, healthcare services utilization, and direct medical costs of patients with long
COVID. Int ] Infect Dis. (2023) 128:3-10. doi: 10.1016/j.ijid.2022.12.002

35.Fang X, Li S, Yu H, Wang P, Zhang Y, Chen Z, et al. Epidemiological, comorbidity
factors with severity and prognosis of COVID-19: a systematic review and meta-
analysis. Aging. (2020) 12:12493-503. doi: 10.18632/aging.103579

36. Molero JM, et al. Healthcare consumption and risk factors associated with long-
COVID in primary care: a retrospective cohort study. BMC Prim Care. (2022) 23:166.
doi: 10.1186/s12875-023-02196-1

Frontiers in Public Health

12

10.3389/fpubh.2024.1503907

37.Paul E, Steptoe A, Fancourt D. Social isolation, loneliness, and health during
COVID-19: social isolation predicts long COVID symptoms. Psychosom Med. (2021)
83:283-90. doi: 10.1097/PSY.0000000000000923

38. Tenforde MW, Kim SS, Lindsell CJ, Rose EB, Shapiro N, Files DC, et al. Symptom
duration and risk factors for delayed return to usual health among outpatients with
COVID-19 in a multistate health care systems network — United States, march-June
2020. MMWR Morb Mortal Wkly Rep. (2020) 69:993-8. doi: 10.15585/mmwr.mm6930el

39. Williamson EJ, Walker AJ, Bhaskaran K, Bacon S, Bates C, Morton CE, et al.
Factors associated with COVID-19-related death using OpenSAFELY. Nature. (2020)
584:430-6. doi: 10.1038/s41586-020-2521-4

40. Sigfrid L, Drake TM, Pauley E, Jesudason EC, Olliaro P, Lim WS, et al. Long
COVID in adults discharged from UK hospitals after COVID-19: a prospective,
multicentre cohort study using the ISARIC WHO clinical characterisation protocol.
Lancet Reg Health Eur. (2021) 8:100186. doi: 10.1016/j.]anepe.2021.100186

41. NICE. (2020). COVID-19 National Institute for health and care excellence (NICE).
COVID-19 rapid guideline: managing the long-term effects of COVID-19. Available at:
https://www.nice.org.uk/guidance/ng188 (Accessed September 15, 2024).

42. Wilson HW, et al. The prevalence of pre-existing mental health conditions and risk
factors for developing long-COVID mental health symptoms: a population-based
analysis. Psychol Med. (2023) 53:4198-208. doi: 10.1038/s41598-024-52656-6

43. Ministério da Satde. (2021). Boletim Epidemioldgico Especial. Available at:
https://www.gov.br/saude/pt-br/coronavirus/boletins-epidemiologicos  (Accessed
September 29, 2024).

44. Malley R, et al. A guide to the long COVID recovery process. Lancet Resp Med.
(2022) 10:760-1. doi: 10.3399/BJGP.2021.0265

45. Han Q, et al. Long COVID symptoms in adults with positive SARS-CoV-2 test results:
a systematic review. BMJ Open. (2022) 12:e060706. doi: 10.1136/bmjopen-2021-060706

46. Jeffery-Smith A, et al. Long-term outcomes of COVID-19 in a multicentre cohort
study of hospitalised patients: outcomes of patients at 12 months. BMJ Open Resp Res.
(2021) 8:e001080.

47. Zangi HA, et al. Supporting long COVID patients: guidelines and measures for
rehabilitation. Lancet Public Health. (2022) 7:¢7. doi: 10.1016/j.cmi.2022.02.018

48.Islam N, et al. Physical, cognitive, and mental health impacts of long COVID: a
systematic review and meta-analysis. Lancet Public Health. (2023) 8:e450-9. doi:
10.1186/s13643-023-02250-0

49. Notarte KI, Catahay JA, Velasco JV, Pastrana A, Ver AT, Pangilinan FC, et al.
Impact of COVID-19 vaccination on the risk of developing long-COVID and on existing
long-COVID symptoms: a systematic review. EClinicalMedicine. (2022) 53:101624. doi:
10.1016/j.eclinm.2022.101624

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1503907
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.covid-19.pa.gov.br/public/dashboard/41777953-93bf-4a46-b9c2-3cf4ccefb3c9
https://rondonia.ro.gov.br/edicao-1064-boletim-diario-sobre-o-coronavirus-em-rondonia/
https://rondonia.ro.gov.br/edicao-1064-boletim-diario-sobre-o-coronavirus-em-rondonia/
https://vigilancia.saude.rr.gov.br/painel-monitoramento-covid-19/
http://integra.saude.to.gov.br/covid19
https://doi.org/10.1016/j.eclinm.2021.101019
https://apps.who.int/iris/handle/10665/345298
https://bvsms.saude.gov.br/bvs/publicacoes/politica_nacional_saude_populacoes_campo.pdf
https://bvsms.saude.gov.br/bvs/publicacoes/politica_nacional_saude_populacoes_campo.pdf
https://doi.org/10.1177/0049124108318333
https://doi.org/10.1590/1518-8345.5937.3763
https://doi.org/10.4256/mio.2010.0017
https://doi.org/10.1038/s41591-022-01909-w
https://doi.org/10.1016/j.ijid.2022.12.002
https://doi.org/10.18632/aging.103579
https://doi.org/10.1186/s12875-023-02196-1
https://doi.org/10.1097/PSY.0000000000000923
https://doi.org/10.15585/mmwr.mm6930e1
https://doi.org/10.1038/s41586-020-2521-4
https://doi.org/10.1016/j.lanepe.2021.100186
https://www.nice.org.uk/guidance/ng188
https://doi.org/10.1038/s41598-024-52656-6
https://www.gov.br/saude/pt-br/coronavirus/boletins-epidemiologicos
https://doi.org/10.3399/BJGP.2021.0265
https://doi.org/10.1136/bmjopen-2021-060706
https://doi.org/10.1016/j.cmi.2022.02.018
https://doi.org/10.1186/s13643-023-02250-0
https://doi.org/10.1016/j.eclinm.2022.101624

	Factors associated with access to health services among people with long COVID in the Brazilian Amazon
	Introduction
	Materials and methods
	Study design and setting
	Participants and selection criteria
	Study size
	Study instrument (questionnaire)
	Data collection
	Variables
	Statistical analysis
	Ethical approval and consent to participate

	Results
	Sociodemographic characteristics
	Predisposing factors for accessing healthcare to treat long COVID
	Facilitating resources for accessing healthcare to treat long COVID
	Need for services to access healthcare for long COVID
	Components of healthcare access for treating long COVID: multiple logistic regression model

	Discussion
	Strengths and limitations

	Conclusion

	References

