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Background: Homeless people are continuously facing adverse living conditions
as poor access to basic nutrition, hygiene conditions and healthcare services,
being at increased risk of severe infectious diseases as HIV and hepatitis as
well as cardiovascular diseases and mental disorders. The characterization of
homeless people’s health is fundamental to identify their health care needs.
Considering that the aforementioned diseases are associated with chronic
inflammatory processes, the main goal of this study was to characterize the
inflammatory profile of a homeless population through quantification in saliva
of a panel of inflammatory cytokines.

Methods: The inflammatory profile was assessed in 114 individuals residing in
two temporary shelters located in Lisbon and that accepted to participated in
the study. Inflammatory proteins were quantified using a Multiplex Immunoassay
approach. Data analysis was performed using the GraphPad Prism software and
statistical significance among the groups was assessed using the nonparametric
Mann-Whitney test.

Results: Even though some protein levels might be masked by drug treatment,
data analysis showed high levels of INF-Y, IL-10 and TNF-« in the infectious
disease group, critical cytokines for the immune response against viruses
and bacteria. Also, cytokines like IL-1f and IL-6 were detected at statistically
significant levels in the cardiovascular disease group and all cytokines included
in this study were quantified in the mental disorders group.

Conclusion: These findings may help the healthcare services in the evaluation of
treatment efficacy and disease monitoring, and in the development of effective
public healthcare strategies and policy interventions to improve quality of life of
the homeless population.
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1 Introduction

Homelessness is a complex and pressing issue in several parts of
the world, highly relevant in the global scenario toward demographic
and climate changes, urbanization, and financial crises. In fact,
homelessness and housing are topics of concern of the World Health
Organization (WHO) (1, 2). Homelessness is rarely the result of a
single factor but rather a combination of interconnected issues.
Economic instability and unemployment, insufficient affordable
housing options, wars that trigger refugee crises and mental health
and substances abuse are some of the key challenges that need
comprehensive solutions (3, 4). Moreover, the COVID-19 pandemic
has exacerbated existing challenges for the homeless population.
Issues such as overcrowded shelters, lack of access to hygiene facilities,
and disruptions to essential services have made it even more difficult
for homeless individuals to protect themselves (5, 6).

In Portugal, the official definition of a person experiencing
homelessness (PSSA) was presented in 2009 and is one
recommendation of ENIPSSA (according to Resolugio do Conselho de
Ministros n° 107/2017 - DR n.° 142/2017, Série I de 25 de julho) and
stated: “A person who, regardless of their nationality, age, gender,
socioeconomic status or physical and mental health condition, is
homelessness, living in a public space, staying in an emergency shelter
or in a precarious place; or without a house, staying in temporary
accommodation intended for this purpose” (7). Accordantly with
Estratégia Nacional Para a Integracdo de Pessoas em Situagao de Sem
Abrigo (ENIPSSA), in 2022 more than 10,700 people were in homeless
situation, where 3,138 live in the city of Lisbon (2,744 homeless and
394 homelessness). In fact, in the Lisbon metropolitan area there are
1,170 homeless people living in temporary (8). Aiming study the
vulnerable populations that attend public bathhouses available in the
city of Lisbon, a broad research project emerges - the Public Bathhouse
Nursing, integrating research, service delivery, and education. These
bathhouses are places where individuals can bathe and obtain
clothing. They date back to the 1930s and are municipal resources
managed by the city’s Parish Councils, being mostly used by homeless
individuals. Some research efforts have been conducted to characterize
the bathhouse users” profile and to identify the respective health
needs. Under this project, the bathhouse user profile was found - is a
man, single, in the active phase of life, living without any remuneration,
with associated mental illness and living in a homeless situation (9,
10). In those cases, it was found that mental illness, social, personal,
and family factors justify the transition to homelessness. The total
absence of hopelessness alternates with expectations for the future
based on resilience and hope, as well as their experiences with respect
to health outcomes and parenting under the abovementioned
circumstances (11, 12). Nursing, in transdisciplinary work with other
disciplinary areas, can respond to the vulnerable population, due to
its predominant role in promoting health (11).

Due to the motifs enumerated above it is not difficult to
understand that the access to healthcare services of homeless
individuals is tough. Overcrowded living conditions, limited access to
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sanitation, and compromised immune systems, homeless persons are
exposed to many communicable infections, such as human
immunodeficiency virus (HIV) infection, hepatitis B and C, active
tuberculosis, scabies, body lose infestations, etc. (13, 14). Moreover,
homelessness is associated with a higher prevalence of chronic health
conditions such as cardiovascular disease, diabetes, and respiratory
disorders (13, 15, 16). This population often experiences high levels of
stress, trauma, and mental health challenges (17, 18).

Thus, it is obvious the need to create and improve the health care
management in primary care for homeless people. Knowing the health
care needs of this particular population is crucial for understanding
and addressing their unique health challenges. Amongst the
parameters that could help to characterize homeless people’s health,
the inflammatory profile can provide valuable insights. Inflammation
is the immune system response triggered by different factors, that is
linked to numerous health conditions (19) serving as an essential
body’s defense mechanism to prevent infection or disease progression
and persistent tissue damage. However, if this inflammatory response
is not suppressed it can result in chronic inflammation that may lead
to diseases like type 2 diabetes, cardiovascular disease among others.

Inflammatory markers include the pro- and anti-inflammatory
cytokines (promote and inhibit inflammation, respectively) that are
classified as interleukins (ILs), colony stimulating factors (CSF),
interferons (IFNs), tumor necrose factors (TNFs), transformation
growth factors (TGFs), and chemokines (19). As suggested in the
literature (20), inflammatory cytokines such as IL-1f, IL-6, TNF-«
may be used as biomarkers for disease diagnosis, prognosis and
therapeutic decision making. Quantification of these inflammatory
proteins in saliva has potential applications in different fields,
including dentistry and medicine, to diagnose and monitor
periodontal disease and systemic inflammatory conditions,
respectively (21). Several proteins have been identified in saliva,
including cytokines, chemokines, growth factors, enzymes, and other
molecules that are involved in the immune response and
inflammation (21).

Understanding the inflammatory profile of a population can aid
in public health planning and policy development. Identifying
prevalent inflammatory conditions within a community can inform
targeted interventions, such as vaccination, lifestyle interventions, or
public health initiatives to reduce inflammation-related diseases (22,
23). In the context of homeless people, studying inflammation can
shed light on the prevalence of infections (24) and on chronic diseases
helping healthcare providers monitor and manage the health of those
individuals (25). Inflammation has been also linked to mental health
disorders. Inflammatory profile can help to monitor disease
progression and treatment efficacy in homeless individuals with
mental disorders, allowing the development of strategies for mental
health support (26, 27).

This work aims to characterize the inflammatory profile of the
homeless population that attend two temporary shelters in Lisbon,
through quantification of anti- and pro-inflammatory cytokines in
saliva samples.
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2 Materials and methods
2.1 Study design and data collection

Homeless individuals who used the Alcantara public bathhouse
and/or the Lisbon structures of the Nucleo de Planeamento e
Intervengdo Sem-Abrigo (NPISA) - an organization that provides
support to the homeless population were enrolled in this observational
cohort study.

Of the total of 1,170 homeless people living in these temporary
accommodations, we recruited 396 residents. Due the nature of our
goal, collet data related to systemic health of the participants was
imperative, and this was possible only for 84 participants. Nevertheless,
a group of 30 participants in which it was not possible to obtain any
data on systemic health was included, to represent the participants
with no clinical data (no recorded group).

Inclusion criteria comprised individuals resided in two temporary
shelters located in Lisbon that accepted participated in the study and
gave informed consent for data and saliva collection. The only
exclusion criterium was the incapacity to give a written informed
consent. The primary work of nursing teams focuses on mental health
and involves assisting individuals in overcoming alcohol dependence
and other addictive behaviors. These services are primarily accessed
by homeless individuals, who seek help from these mental health
teams prior to dinner and bedtime. It should be noted that in these
temporary shelters there is a rotation of people which makes it difficult
to fix the sample and collect more specific data to pursue the
investigation. For control purposes, a group of participants who were
not homeless and had similar demographic data to the homeless
population were also recruited. The inclusion criteria for control
group were that they should not have any systemic diseases and should
not be on regular medication.

Following the protocol established for health-related information,
the coded data was incorporated in the individuals’ clinical records,
within the Catélica Nursing Centre’s platform. This platform meets the
existing ethical and legal requirements for the protection of health-
related information and other personal data, being sanctioned by the
Portuguese data protection authority (Comissao Nacional de Protegao
de Dados) through Proc. No. 9673/2014, and complying with relevant
national legislation (“Lei de Informagéao de Saide” - Lei n.° 12/2005,
de 26 de janeiro).

2.2 Saliva sample collection, packaging,
and storage

Unstimulated whole saliva samples were collected by spitting,
according to previously established procedures (28), and kept
refrigerated until transportation. The transportation of the specimens
to SalivaTec laboratory complied with the applicable national
guidelines (Orientagdo n° 015/2020 de 23/03/2020, updated on April
24th, 2020), namely as regards the following aspects:

a. Immediately after the collection process, the samples were sent
to the laboratory as soon as possible, and were kept in a
refrigerated environment.

b. The specimens were transported by a duly certified company,
authorized to carry Category B samples (UN 3373). Since

Frontiers in Public Health

10.3389/fpubh.2024.1432044

samples have potential biological risk, they were manipulated
in a Level IT safety laboratory. The UWS samples were aliquoted
into several microtubes, depending on the volume initially
collected and were immediately stored at —80°C, until
further analysis.

2.3 Determination of the COVID-19 viral
load

Since this study occurred during the COVID-19 pandemic, all
COVID-19. Thus, the
determination of viral load was performed in pool format and the

participants were screened against
protocol was adapted from the previously described (28). Briefly, saliva
from 10 participants was mixed and treated with QuickExtractTM
DNA Extraction Solution lysis buffer (Lucigen) for RNA extraction.
The FOSUN commercial kit (Shanghai Fosun Long March Medical
Science CO., Ltd., Shanghai, China) was used to determine the viral
load by RT-PCR (CFX96TM Real-Time System, BIO-RAD), according
to the manufacturer’s instructions. Positive SARS-CoV-2 cases were
reported using the National Health Service’s SINAVE platform. To
ensure physical isolation, the individuals were referenced to an
appropriate support structure (“Estrutura de Apoio de Retaguarda”).

2.4 Quantification of inflammatory proteins

Salivary inflammatory proteins were quantified trough Multiplex
Immunoassay technology using a commercial Multiplex® Map
Human High Sensitivity T Cell Magnetic Bead Panel Kit customized
with magnetic microspheres coated with specific antibodies for anti-
inflammatory proteins (INF-y, IL-10 and IL-4) and pro-inflammatory
proteins (TNF-a, IL-6 and IL-1p). The selection of this panel of
inflammatory proteins were based on the associated diseases of this
population, as referred to in the introduction section. Thus,
participants saliva samples were centrifuged for 10 min, 10,000 rpm,
4°C and the supernatant was used for Multiplex quantification
according to the manufacture and analyzed in a Bio-Plex® MAGPIX™
Multiplex Reader.

2.5 Data analysis

Due to the population heterogeneity in terms of medical
conditions, participants were grouped into five distinct groups,
namely infectious, cardiovascular or multiple diseases, mental
disorders and no record. Data were analyzed using the GraphPad
Prism 9.0.0 (GraphPad Software, San Diego, CA, USA). The results are
presented as the mean of 2 replicates and the respective standard
deviation. Statistical significance among the groups was assessed using
the nonparametric Mann-Whitney test.

3 Results

This study enrolled 396 residents

accommodation centers. This number was consistent with the

of two temporary
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pre-established criteria — an acceptable estimation error of 3.6% and
a confidence level of 95% (Table 1). Since this study was running
during the COVID-19 pandemic, saliva samples of all participants
were screened against COVID-19. Of the 396 screened homeless
individuals, six tested positive for SARS-CoV-2, and due to the
implications that this infection could have on the inflammatory
profile, these participants were excluded from this study.

For the inflammatory profile, collet data related with systemic
health was imperative. Only 84 participants have this data recorded
and actualized. Nevertheless, a group of 30 participants in which it
was not possible to obtain any data on systemic health was included,
to represent the participants with no clinical information (no recorded
group). Thus, the inflammatory profile was accessed in 114
participants. Table 2 shows the general characterization of this sample,
according to the contemplated epidemiological variables.

Regarding to the gender of the participants, the majority were
male in a percentage of 90.3%, while female recruited were just 8.7%.
The exact age of the participants was only accessed in 86 participants,
20.9% were between 19 and 40 years old, 51.2% with ages between 41
and 60years old and 24% with age higher than 60years old. The
clinical data about associated diseases of the participants were also
collected and were grouped according to the type of disease (Tables 2,
3). Although it was not possible to record the health profile of 30
participants, it was possible to find that 38.6% suffer from mental
disorders, most of them being related to alcoholism, drug addiction
and schizophrenia. Others suffer from infection diseases (6.1%)
related to Tuberculosis, HIV and hepatitis B and C or from
cardiovascular diseases (3.5%), mainly related to hypertension.
Interestingly, 25.4% of the studied population suffer from multiple
diseases that englobe the referred previously, such as mental disorders
associated with infection and cardiovascular diseases. In what
concerns to the lack of data associated with demographic and medical
records, it is important to note that the high rotation of temporally
shelters users hamper the data collection.

The inflammatory profile of the 114 participants was determined
by quantifying three anti-inflammatory cytokines (INF-y, IL-10 and
IL-4) and three pro-inflammatory cytokines (IL-1, IL-6 and TNF-a),
using xMAP® multiplex assays. The IL-4 results were excluded, since
the quantification of this interleukin was below the method’s detection
threshold in all the samples evaluated.

Knowing that there is a strong association between the
inflammatory profile and the process of aging, the first attempt to
characterize this population was based on the evaluation of the age
effect in the protein inflammatory quantification. The results presented
in Figure 1 show that no significant differences were observed amongst
the different age groups (Figure 1 A), however it is possible to note that
in all cases, IL-1f is present in higher concentrations when compared
with the other interleukins (Figure 1D).

The selection process for participants in the control group
considered the demographic traits of the homeless population under
study. Additionally, none of the individuals in the control group had
any systemic diseases or and were on regular medication (Table 4).
The results achieved for the inflammatory profile are presented in
Figure 2 and show that for INF-Y not significant difference from
control were attained (Figure 2A). However, in the remaining proteins
a different profile was observed. IL-10 appeared increased in
participants with multiple diseases (p <0.01) and decreased in the No
Record group (p<0.01) (Figure 2C). Also in this case, IL-1p appears
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TABLE 1 Sample size determination.

Size of

homeless Acceptable

estimation
error (%)

Actual
sample size

Estimated
sample size

population
(Lisbon)

2,900 3.6 394 396

TABLE 2 Demographic characteristic of the selected participants.

Male - 103 (90.3%)

Gender (N=114)
Female —10 (8.7%)

19-40 - 18 (20.9%)
41-60 - 44 (51.2%)
>60-24 (27.9%)

Age (N=86)*
(Average - 50.9)

Infection diseases — 7 (6.1%)
Cardiovascular diseases - 4 (3.5%)
Mental disorders - 44 (38.6%)
Multiple diseases - 29 (25.4%)
No record - 30 (26.3%)

Associated diseases

(N=114)

*The exact age of 28 individuals could not be determined.

TABLE 3 Associated diseases of the selected participants.

Associated diseases (N =114)

Infectious Diseases
(N=7)

Tuberculosis (N =2, 28.6%); HIV (N =3, 42.8%); Hepatitis
B (N =1, 14.3%); Hepatitis C (N =1, 14.3%)

Cardiovascular

Diseases (N=4)

Heart problems (N =1, 25%); Hypertension (N =3, 75%)

Mental disorders Alcoholism (N =19, 43.2%); Anxiety (N =1, 2.3%); Drug
(N=44) Addition (N =6, 13.6%); Epilepsy (N =3, 6.8%);
Schizophrenia (N =6, 13.6%); Border line syndrome
(N =1, 2.3%); Psychiatric illness not diagnosed (N =2,
4.54%); Depression (N =5, 11.4%); Bipolar (N =1, 2.3%).
Multiple diseases Infection diseases + cardiovascular diseases + Mental
(N=29) disorders
No record (N=30) With data available

increased in all groups when compared to the control (Figure 2D). The
major increase in this interleukin was observed in the cardiovascular
diseases group with a concentration of 1778 + 1,512 pg./mL (p <0.05),
followed by No Record group with 934.1 +2,245pg./mL (p<0.001),
Mental disorders with 855.5+ 1,493 pg./mL (p <0.001) and multiple
diseases group with 522+1736 pg./mL (p<0.05) (Figure 2D). It is
worth mentioning that only in the quantification of this interleukin
was possible to find statistical significance amongst the associated
diseases groups, namely between the cardiovascular and multiple
diseases (p <0.01). IL-6 was shown to be increased in all associated
diseases, except for the infection diseases group (Figure 2E). For this
protein, multiple diseases group registered the highest value with a
concentration of 70.5+183.6 pg./mL (p <0.05) (Figure 2E). A similar
profile was achieved for TNF-a, where this inflammatory protein was
increased in all associated diseases when compared to control
(Figure 2F). It is important to highlight the results from Infection and
multiple diseases groups, due to the higher concentrations achieved
[43.9459.9pg./mL (p<0.01) and 55.8+151.6pg/mL (p<0.05),
respectively] (Figure 2F).
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Quantification of inflammatory proteins of the homeless population stratified by age. (A) Inflammatory proteins concentrations amongst age groups.
(B) INF-Y concentration in the different age groups. (C) IL-10 concentration in the different age groups. (D) IL-1p concentration in the different age
groups. (E) IL-6 concentration in the different age groups. (F) TNF-a concentration in the different age groups. Data are the mean value + SD of at least

TABLE 4 Demographic characteristic of the participants in the control
group.

Male - 5 (55.6%)
Female —4 (44.4%)

Gender (N=9)

19-40 - 2 (22.2%)
41-60 - 6 (66.6%)
>60-1 (11.1%)

Age (N=9)
(Average - 46.4)

4 Discussion

Serious health problems, such as Human Immunodeficiency
Virus/Acquired Immunodeficiency Syndrome (HIV/AIDS), Hepatitis
A infections, alcohol and drug addiction and mental illness are
prevalent in homeless populations as supported by our study (29).
Consequently, the homeless population suffering with these clinical
conditions exhibits impairment of immune function which might
be associated to the higher morbidity and mortality observed in this
population. Also, the malnutrition issues that homeless people face
daily may impair immune responses and thus, the body’s ability to
fight a certain infection or disease (30).

It has been reported that older population is more vulnerable to
infections, and chronic conditions, such as cardiovascular disease,
diabetes, physical disability, and cognitive decline, resulting in
increased mortality, and morbidity (31, 32). Inflammation has been
described as an endogenous factor in aging, with IL-6, TNF-a and
C-reactive protein (CRP) being associated with age-related chronic
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diseases and disability (31). Considering that, around 27% of the
population in this study is older than 60years old and have
comorbidities like mental disorders it would be expected a higher and
statistically significant level of inflammatory cytokines mainly IL-6
and TNF-a in these individuals compared to the younger age group.
However, a correlation between aging and inflammatory profile was
not observed in this population, which might be explained by the high
prevalence of comorbidities in these people as indicated by the high
levels of IL-1p across all age groups.

Besides the association between aging and inflammation, sex
differences in immune response have been reported as well (33).
Although it would be interesting to correlate the inflammatory marker
levels between females and males, the unequal number of individuals
of each sex, 103 males and only 10 females, makes this analysis
unfeasible. Most diagnostic and characterization studies of homeless
people report gender disparities, with greater expression in males (34).
In Portugal, 68% of homeless people are male (8). Although the exact
reasons remain uncertain, some studies propose that the responsibility
of caring for their children may provide homeless women with
alternative support systems, potentially leading them away from life
on the streets (35, 36).

The inflammatory profile of this homeless population was
correlated with the different clinical conditions of these participants.
When looking at the anti-inflammatory cytokine profile, participants
with infectious diseases showed high levels of INF-Y and IL-10.
Indeed, it has been reported for both cytokines a critical
immunoregulator role during infection with viruses, bacteria, fungi,
protozoa and helminths, thus conferring protective immunity in
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FIGURE 2

Quantification of inflammatory proteins of the homeless population stratified by associated diseases. (A) Inflammatory proteins concentrations
amongst associated diseases groups. (B) INF-Y concentration in the different associated diseases groups. (C) IL-10 concentration in the different
associated diseases groups. (D) IL-1p concentration in the different associated diseases groups. (E) IL-6 concentration in the different associated
diseases groups. (F) TNF-a concentration in the different associated diseases groups. Data are the mean value + SD of at least two duplicates.
*(p<0.01); **(p <0.05); ***(p <0.001) compared to Control. ¢ (p<0.01) comparing cardiovascular with multiple diseases.

infectious diseases (37, 38). For instance, INF-Y and IL-10 are = mental disorders like major depression have a greater risk of
involved in HIV pathogenesis with production of INF-Y and IL-10 ~ comorbidity and mortality (44). In fact, a substantial number of
across the course of infection. In a similar way anti-retroviral therapy ~ participants (29 from 114) within the multiple diseases group
was shown to decrease the IL-10 levels in serum (39). Considering  presented two or more chronic diseases including mental disorders,
that some participants from this study were under anti-retroviral ~ which may explain the statistically significant cytokine levels observed
therapy for HIV, it’s expected that IL-10 and other cytokines levels  in this group compared to the control group. This data shows that
quantified in saliva samples might be masked. Still focusing on  innate immune activation in participants with more than one chronic
infectious disease, high levels of TNF-a were detected in participants ~ medical condition have higher levels of inflammatory cytokines. Once
from this group, which is in line with the role of this pro-inflammatory ~ again, the cytokine levels detected in all disease groups might
cytokine in the pathogenesis of immune-mediated diseases such as ~ be masked by drug treatment such as antidepressant and anti-
HIV and tuberculosis (40, 41). retroviral therapy, among others. Taking into consideration that some

While most of the cytokines quantified in this study displayed  patients are not responsive to antidepressant treatment and thus have
increasing levels in the infectious disease group compared to the  higher concentrations of inflammatory cytokines than patients who
remaining groups, IL-6, a pro-inflammatory cytokine, was the  respond to the treatment (44), the evaluation of the inflammatory
exception and showed decreasing levels. Despite the IL-6 role in  profile in the homeless population with these medical illnesses may
diseases related to virus infection like hepatitis and HIV, the lower  help the healthcare services in the management of treatment efficacy
levels detected in the infectious diseases group might be explained by  on this population, implementing new strategies to improve the health
some participants undergoing anti-retroviral therapy (42). of homeless people.

As already mentioned, mental disorders have high prevalence It is well known the role of inflammation in chronic diseases such
rates in homeless people (43). Indeed, 44 from 114 participants  as cardiovascular diseases with cytokines exerting an important
included in this study had a mental health disorder. Cytokines have  function in cardiac inflammation. Cytokines like IL-1p, IL-6, TNF-a,
been reported to be critical for the normal development and  and IFN-Y have been associated with this cardiac inflammation, while
functioning of brain activity. However, chronic production and high ~ IL-10 has been shown to reduce cardiovascular inflammation (45).
levels of inflammatory cytokines may be associated with development ~ Despite the reduced number of participants in the cardiovascular
of neuropsychiatric disorders and depression in patients with or  disease group (only 4 participants), all those inflammatory cytokines
without additional chronic medical ill-nesses (44). Also, patients with ~ were detected in this disease group, with statistically significant levels
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(compared to control group) being observed mainly for IL-1p and
IL-6. These findings are corroborated by literature, indicating that
elevated levels of IL-1f released from immune cells, injured
endothelial cells and cardiac cells augments cardiac inflammation. In
a similar way, IL-6, one of the most studied cytokines in cardiovascular
inflammation, is increased in cardiovascular diseases (45).

Although the higher levels of IL-1p were observed mainly for the
cardiovascular disease group, the concentration of this cytokine
compared to the other cytokines was extremely elevated in all disease
groups, including the no record group. This is in line with IL-1p
function as a critical mediator of the immune response in multiple
acute and chronic inflammatory diseases (46). Considering that
inflammatory cytokines such as IL-1p are also elevated in oral chronic
inflammatory diseases like periodontitis (47) and that the homeless
people have poor oral health and limited opportunities to dental care
(48) cytokines concentration may be affected by undiagnosed oral
diseases. In addition, patients with periodontitis have a higher risk for
cardiovascular diseases (49) which could be associated with the
elevated levels of IL-1f detected in the cardiovascular disease group.
This data reinforces the need for oral health interventions for homeless
people to improve their dental care and quality of life.

Overall, the results from this study should be interpreted carefully
because the number of participants in each group is low and not
uniformly distributed and bias in results may occur. Thus, in future
experiments the number of participants should be more balanced,
mainly for the cardiovascular and infectious diseases groups as well as
the control group that need to be matched in age and gender. Another
limitation of this study was the difficulty in obtaining medical and
drug treatment records for all home-less people as happened with the
participants in the no record group. Despite the lack of clinical
information in the no record group the results may provide important
clues about the health status of these participants. For instance, the
elevated levels of pro-inflammatory cytokines when compared to
control group indicate that these participants may undergo an acute
or chronic inflammatory process. In such cases, participants can
be referred to the public healthcare services to assess, treat and follow
up the eventual clinical condition.

In the future would be interesting to characterize a higher
number of homeless people and expand the inflammatory cytokine
panel, quantifying other molecules that have been reported in chronic
diseases that are prevalent in the homeless population, such as
cardiovascular (IL-38, IL-18, a-amilase) (49) infectious diseases
(IL-12 and TGF-a) (19) and mental disorders (IL-18, C- reactive
protein) (26). Data from this study will return to the nurses in these
public shelters in order to help in the management of global health
conditions of homeless people and also to support the development
of a network with the public healthcare and policy systems to assist
these individuals, improving their quality of life.

5 Conclusion

Considering the high prevalence rate of chronic inflammatory
diseases in homeless people, it is relevant to characterize the
inflammatory profile of these individuals to offer additional tools to
the healthcare services in the evaluation of clinical aspects such as
treatment efficacy and disease and/or global health monitoring.

Frontiers in Public Health

10.3389/fpubh.2024.1432044

The results from this study provide important clues about the
health status of the homeless population through quantification
of the most relevant inflammatory cytokines associated with
chronic inflammatory diseases. It also has the potential to infer
about treatment efficacy of those people that undergo drug
treatment, and whose inflammatory profile remains unchanged.
Since cytokine quantification is performed in saliva, a
non-invasive and painless method to collect biologic samples,
individuals may be more open to integrate these types of studies.
Homeless participants from this and other similar studies may
be referred to the public healthcare services to diagnosis, treat and
manage their health problems in cooperation with specific
policy entities.
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