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Abstract

Objective: this study aimed to associate enteroparasitic infection with nutritional, allergic, and clinical repercussions and the sociodemographic aspects
in an academic community in Santo Antdnio de Jesus, Bahia, Brazil. Methods: the cross-sectional research was carried out between February 2018 and
March 2020, with 121 participants. Spontaneous sedimentation and Rugai techniques were used for the parasitological diagnosis of fecal samples. Allergies
and clinical issues and the sociodemographic aspects were studied via a questionnaire, and the nutritional status was obtained from the assessment of
body mass index and arm and abdominal circumferences. Results: there was 38.2% positivity for intestinal parasites; 65.9% for female participants; with
the majority of eutrophic, between 18-27 years old; heteronormative, and single. Besides, the Endolimax nana (78.7%) and Giardia duodenalis (21.3%)
were the predominant species. Statistical significance was found between obesity rates and the presence of intestinal parasites and those with allergic
aspects. Nervousness, headache, and back and abdominal pains were the most common symptoms. Conclusions: this study contributes to obtaining data
on epidemiological and public health surveys in the Bahian territory, providing a reference for other researchers. The statistical association of these with
nutritional and allergic aspects can support future research on this population.

Keywords: Parasitic diseases; nutrition. signs and symptoms; diagnosis. universities

Resumo

Objetivo: este estudo teve como objetivo associar a infeccdo enteroparasitiria com aspectos nutricionais, alérgicos, clinicos e sociodemograficos em uma
comunidade académica do municipio de Santo Anténio de Jesus, Bahia, Brasil. Método: a pesquisa transversal foi realizada entre fevereiro de 2018 e
marg¢o de 2020, com 121 participantes. As técnicas de sedimentagio espontanea e Rugai foram utilizadas para o diagnéstico parasitolégico de amostras
fecais. Alergias, questdes clinicas e aspectos sociodemograficos foram estudados por meio de um questionario, e o estado nutricional foi obtido por meio
da avaliacdo do indice de massa corporal e das circunferéncias braquial e abdominal. Resultados: houve 38,2% de positividade para parasitos intestinais;
65,9% para participantes do sexo feminino; com a maioria eutréfica, entre 18-27 anos; heteronormativa e sigle. Além disso, Endolimax nana (78,7%) e
Giardia duodenalis (21,3%) foram as espécies predominantes. Foi encontrada significancia estatistica entre as taxas de obesidade e presenca de parasitos
intestinais e com aspectos alérgicos. Nervosismo, dor de cabega, dores nas costas e abdominais foram os sintomas mais comuns. Conclusdes: este estudo
contribui para a obten¢do de dados sobre inquéritos epidemioldgicos e de satide publica no territério baiano, servindo de referéncia para outras pesquisas.
A associacdo estatistica destes com aspectos nutricionais e alérgicos pode subsidiar futuras pesquisas nesta populagdo.

Palavras-Chave: Doencas parasitarias; nutri¢do; sinais e sintomas; diagndstico. universidades.

INTRODUCTION

Parasitic diseases represent a Public Health problem since
they are associated with social determinants, such as basic
sanitation and precarious economic conditions, which provide
the perpetuation of parasitic cycles in social interactions® and
require continuous work by the whole society for its prevention
and control?3.

Health education represents a great collaborator in the
prophylaxis of infectious or parasitic diseases. It aims to
share information with the community or public of action to
which it is intended, aiming at their autonomy to improve the

communication and grow the discussion forms*.

The socioeconomic, sanitary, and educational condition analyses
show a more enlightening panorama of the determining
scenario for the infection evolution and dialogue with Public
Health. In contrast, the high dissemination rate of agents of
these infections through water, soil, and food demonstrates
that the triggering of these diseases can reach anyone in the
epidemiological triad of infection. It means anyone whois in the
environment where there is the interaction of the parasite with
the host, collaborating in the triad maintenance®.
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Personal and food hygienes are essential variables in the health-
disease process and allies in prevention measures. The lack of
information on attitudes like washing hands, wearing sandals,
sanitizing food, and consuming potable water is still a difficulty
in the primary prevention of these infections3.

Housing and social living conditions can develop vulnerabilities
and benefit the emergence of parasitic diseases caused by
helminths and protozoa. Furthermore, they are variables that
influence other health conditions like allergic and respiratory
conditions, which may also have an immunomodulatory
relationship with helminthic diseases2.

The systemic repercussions of parasitic diseases promote a series
of complications in each individual's health-disease process,
labor issues, cognitive growth, and organic development3.
Moreover, such infections carry a greater risk of nutritional
imbalance, which stimulates disorder in intestinal metabolism
and allows deterioration of the health condition5.

The significant morbidity of parasitic diseases happens due to
their range of symptoms and immunological "attacks" that can
occur to combat these aggressors. Consequently, the clinical
condition can be aggravated by: diarrhea; dysentery; abdominal
pain or cramps; malnutrition; anorexia; anemia; mood changes;
anxiety; agitation; among other symptomseé.

It allows transformations in the in the newborn life and changes
in their feeding pattern that can worsen the individual's health
status and allow them to be more vulnerable. Besides, it
provides greater contact with diseases transmitted by water
and food, such as intestinal parasites?.

Sironi et al.8 identified the lack of hand washing and the finding
of dirty university toilets as predisposing factors for infection
by enteric parasites in students from a federal university in
southern Brazil.

Considering the topics above, the health conditions of an
academic community in Santo Antdnio de Jesus (Bahia/Brazil)
were investigated based on the study of the association of the
finding of enteric parasites with nutritional, allergic, clinical and
sociodemographic aspects, based on the few studies on the
status of these infections and their associations in academic
communities of higher education institutions.

METHODS

Study design: This is a cross-sectional research carried out
from February 2018 to March 2020. The sample was chosen
for convenience due to the easy contact with the participants
(students, professors, technicians, and servers outsourced from
a federal university located in the municipality of Santo Antonio
de Jesus, Bahia, Brazil) so that the results could be extended to
the epidemiological reality of the public evaluated. Descriptive
research was carried out, focusing on an interpretive approach.
The obtained results reflect the studied universe for the period
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in question.

After signing the Free and Informed Consent Term, human fecal
samples were collected from each participant who responded to
the questionnaire applied. All results were delivered personally
to the participants and guidelines about the positivity of the
samples were passed on, and extension actions were organized
in the halls of the Teaching Center9 for guidance on the findings.

Laboratory procedures: For enteric parasites investigation, the
parasitological techniques of spontaneous sedimentation and
Rugai's!® were used, which helped in helminths identification
(eggs and larvae) and/or protozoa (cysts). The laboratory
analyses were carried out in the Laboratory of Parasitology
at the Health Sciences Center of the Federal University of
Recdncavo of Bahia / CCS-UFRB, Brazil.

status and

Assessment of allergic diseases, nutritional

sociodemographic aspects

A standard questionnaire used by the International Study on
Asthma and Allergies in Childhood (ISAAC) was applied11
for questions related to allergic diseases (asthma, rhinitis,
and eczema) with the insertion of questions about the
sociodemographic profile of the studied population. For
the nutritional status analysis, the Body Mass Index (BMI)
was used: BMI=weight/height? (kg/m?2), with adequacy by
percentiles by sex, with reference values to identify obesity,
overweight, eutrophic, thinness, and accentuated thinness®.
Arm Circumference (AC) measurement was also evaluated,
which is used as an anthropometric nutritional parameter
recommended by the World Health Organization (WHO) to
estimate total skeletal muscle protein?3.

The classification of nutritional status was appropriate according
to the following equation: (assessed AC/AC 50th percentile)
x 100. Thus, based on the result, it was classified as severe
malnutrition if <70%; moderate malnutrition if 70-79.9%; mild
malnutrition if 80-89.9%; eutrophic if 90-109.9%; overweight if
110-119.9%; obesity if >120%.

The AC was measured using a tape measure with arms extended
along the body, at the midpoint between the scapula's acromion
and the left ulna's olecranon. The midpoint is obtained with the
arm flexed at 902, and the AC value was obtained with the arm
relaxed, taking care not to compress soft parts??.

Finally, the Waist Circumference (WC) was measured at
the midpoint between the lower costal margin and the
anterosuperior iliac crest. Its measurement is highly connected
with cardiovascular risk, with values lower than 94 cm for
men and 80 cm for women considered normall2. These
measurements were guided by the Laboratory of Nutritional
Assessment of the CCS/UFRB.

Statistical Analysis: Data were processed and analyzed using
the IBM SPSS Statistics 20 program through the distribution



3 Social and health indicators in an academic community

of frequencies, means, standard deviation, and median of the
continuous and categorical variables analyzed. Association
tests, measures of comparison of means, confidence intervals,
statistical significance, ratio, chance, and grouping of results,
with the variables mentioned above, will be carried out later
for the final version of this study. Statistical significance will be
declared when p<0.05.

This research is an excerpt of a study authorized by the
Ethics Committee in Research with Human Beings of the
Federal University of Recdbncavo da Bahia, protocol n¢
40542314.5.0000.0056.

RESULTS

Data from 121 individuals (92 undergraduate students, 05
professors, 05 administrative technicians, and 19 employees
of outsourced companies/service providers) were analyzed, as
presented in the initial data by Souza Passos et al.* (Figure 1A).

The result of the parasitological test showed positivity for
parasitic infection in 38.20% of the samples evaluated (Figure
1B), observing, of this quantity, 61.70% corresponding to cases
of monoparasitism; 27.65% for biparasitism; and 10,63% for
polyparasitism by helminth and/or protozoan species (Figure
1C).

Figure 1 A. Participant data by category evaluated. (B e C) Parasites prevalence by species in the analyzed samples - Santo Antonio
de Jesus, Bahia, Brazil - Period 2018-2020: B. Percentage of positive and negative samples; C. Parasitism level (mono, bi, and

polyparasitic)

A

M Positive

61,2%
W Negative

M Students
™ Professors
m Administrative technicians

Outsourced employee

27,65% B
® Monoparasitism

61,7%

M Biparasitism
m Polyparasitism

Source: Prepared by the researchers.

For the species, the following absolut frequencies were found:
Endolimax nana (n=37); Giardia duodenalis (n=10); Entamoeba
coli (n=9); Entamoeba histolytica (n=7); lodamoeba butschlii
(n=4); Trichostrongylus sp (n=1); and hookworms (Ancylostoma
duodenale/Necator americanus) (n=1). These data highlight the
predominance of infections by protozoa and the finding of the
Trichostrongylus sp helminth, a not very frequent finding in the
region®.

Tables 1 and 2 describe the distribution of the study group
by stool parasitological result according to the variables of
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sociodemographic data and nutritional status (BMI, AC, and AC/
WC) and symptomatology (signs and symptoms).

Regarding the results highlighted in Table 1, statistically
significant data were found (p<0.05) in the parasitic associations
with sexual orientation or employment relationships.

Among the parasitized individuals, 23.1% were eutrophic,
with 10.2% of the analyzed data showing parasitic infection in

overweight people, according to BMI (Table 2).
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Table 1. Relationship between sociodemographic data and parasitological analysis - 2018-2020 period

Fecal Parasitological - Positive  Fecal Parasitological - Negative Total p-value

Variables

n % n % n %
Gender 0.24
Male 16 47.1 18 529 34 281
Female 31 35.6 56 644 87 719
Age range (afios) 0.26
18-27 31 39.7 47 60.3 78 644
28-37 7 304 16 69.6 23 19.0
38-47 50.0 50.0 10 8.3
48-60 4 40.0 6 60.0 10 8.3
Sexual orientation 0.003*
Heterosexual 37 33.9 72 66.1 109 90.1
Male homosexual 5 100.0 - 4.1
Bisexual 2 50.0 2 50.0 4 3.3
Did not inform 3 100.0 - 2.5
Oral-anal intercourse 0.013*
practice
No 40 35.7 72 643 112 90.1
Yes 7 77.8 2 222 9 4.1
Marital status 0.84
Single 39 39.4 60 60.6 99 81.8
Married 7 38.9 11 611 18 149
Stable union 1 25.0 3 750 4 3.3
Labor relationship 0.001*
Signed card 32.0 17 680 25 20.7
Without Signed Card 4 80.0 1 200 5 4.1
Scholarship 21 65.6 11 344 32 264
Other 2 20.0 8 800 10 8.2
Does not work 12 24.5 37 755 49 406
There are children 0.56
under 5 years old in
the residence
Yes 1 25.0 3 750 4 33
No 46 39.3 71 60.7 117 96.7
Room numbers in 0.65
the house
1-4 7 33.3 14 66.7 21 174
5-6 19 35.8 34 642 53 4338
>7 21 44.7 26 553 47 3838
Resident numbers 0.15
1-2 26 34.2 50 658 76 62.8
3-4 15 40.5 22 595 37 306
5-6 6 75.0 2 25.0 8 6.6

*p<0.05 = significantly statistical result. Source: Prepared by the researchers.

J. Health Biol Sci. 2023; 11(1):1-11
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Table 2. Distribution of the study population by fecal parasitological result according to the variables evaluated - Santo Antdnio de

Jesus, Bahia, Brazil, 2018 — 2020

Variables Fecal Parasitological Examination p-value
Positive Negative Total

n % n % n %
Nutritional status / BMI ** 0.09
Pronounced thinness 0 0.0 0 0.0 0 0.0
Thinness 0 0.0 5 4.6 5 4.6
Eutrophy 28 23.1 42 389 70 64.8
Risk of overweight 1 0.9 2 1.9 3 2.8
Overweight 11 10.2 10 9.3 21 19.4
Obesity/severe obesity 3 2.8 6 5.6 9 8.3
Nutritional status / AC*** 0.06
Below adequate 1 0.9 4 3.4 5 4.3
Adequate 43 37.0 64 55.1 107 92.2
Above adequate 2 1.7 2 1.7 4 3.4
Nutritional status / 0.2*
wc****
Adequate 30 25.0 48  40.0 78 65.0
Above adequate 17 14.2 25 20.8 42 35.0
Symptomatology 0.9
Yes 45 37.2 61 50.4 106 87.6
No 2 1.7 13 10.7 15 12.4

*p<0.05 = significantly statistical result (Chi-square statistical test — uncorrected, calculated by SPSS Statistics version 20). **BMI = Body Mass
Index. The variable was composed of 108 individuals. ***AC = Arm circumference. The variable was composed of 116 individuals. ****WC =

Waist Circumference. The variable was composed of 120 individuals.

Source: Prepared by the researchers.

The same pattern was observed when the nutritional status
was analyzed from the AC, observing that 37% of the samples
were within the adequate standards of nutritional status.
However, 1.7% showed an increasing change in nutritional
status, equivalent to that analyzed before the BMI. When
investigating the nutritional status under the assessment by the
WC, statistical significance stands out (p<0.05).

About 37.2% of the study subjects with positive samples in the
parasitological test had some symptoms. On the other hand,
50.4% of participants who were not diagnosed with parasitic
infection also had some symptoms.

J. Health Biol Sci. 2023; 11(1):1-11

Figure 2 shows the signs and symptoms reported by the
interviewees in the last 15 days before this research, associated
with the parasitic infection state, with the presence of the
following clinical findings: dry cough/rhinorrhea (n=15);
urticaria/eczema (n=9); chest pain (n=9); dyspnea on exertion
(n=15); headache (n=26); back pain (n=22); joint pain (n=13);
renal pain (n=03); head itching (n=11); bronchitis/pneumonia
(n=01); nervousness (n=27); abdominal pain (n=19);
inappetence (n=09); vomiting/nausea (n=13); anal itching
(n=03); insomnia (n=17); diarrhea/dysentery (n=17); skin
spots (n=08). Nervousness, headache, back pain, abdominal
pain, diarrhea/dysentery, and insomnia stand out as the most
reported clinical findings by the sample.
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Figure 2. Signs and symptoms distribution in individuals with positive fecal parasitology in Santo Anténio de Jesus, Bahia, 2018-

2020.

m Absent ®Present
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45

Spots on the skin

38

Source: Prepared by the researchers.

Table 3 relates the effect of parasitic infection with or without
a clinical diagnosis for asthma, rhinitis, and eczema in the
individuals in the sample. All the variables of this analysis
showed statistical significance (p<0.05) in the analyzed samples.
For participants who did not have a clinical diagnosis, the
variable "no diagnosis" was established.

Considering having (“yes”) and not having a (“no”) clinical
diagnosis for the investigated allergic manifestations, higher

frequencies of these manifestations are highlighted in
participants with a negative result of the parasitological analysis
of their feces.

The association of positive samples for enteric parasites with
a diagnosis of asthma was reported by 4.1% of the public. In
comparison, 6.6% reported having a history of allergic rhinitis
and, with the same percentage, eczema with symptoms present
for the last 12 months.

Table 3. Effect of parasitic infection with asthma, allergic rhinitis, and eczema in 121 individuals surveyed - Santo Ant6nio de Jesus,

Bahia, in 2018-2020

Variables** Fecal Parasitological Examination
Mono parasitized Bi- parasitized Poly-parasitized Negative Total p-value
n % n % n % n % n %
Asthma 0.04*
Yes 3 10.3 0 0.0 2 40.0 13 176 18 14.9
No 5 17.2 15.4 2 40.0 9 122 18 14.9
Without diagnosis 21 72.4 11 84.6 1 20.0 52 703 85 70.2
Rhinitis 0.05*
Yes 3 10.3 231 2 40.0 13 176 21 17.4
No 2 6.9 0 0.0 1 20.0 4 5.4 7 5.8
Without diagnosis 24 82.8 10 76.9 2 40.0 57 77.0 93 76.9
Eczema 0.05*
Yes 3 10.3 231 2 40.0 13 176 21 17.4
No 2 6.9 0 0.0 1 20.0 4 5.4 7 5.8
Without diagnosis 24 82.8 10 76.9 2 40.0 57 77.0 93 76.9
Total 29 13 5 74 121

J. Health Biol Sci. 2023; 11(1):1-11
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DISCUSSION

The findings of this research for commensal and/or pathogenic
enteric parasites reflect the existence of the epidemiological
triad of infection since there is an encounter between the
parasite and the host in the environment16. Also detected in
other studies for related publics in Brazil, as by Odwyer and
Amor*’ and Almeida et al.® with undergraduates and employees
of a higher education center, respectively, in the city of Santo
Anténio de Jesus (Bahia).

The biparasitism and polyparasitism presented raise an alert
about the spread of parasites in the environment, which may
indicate the need for more investment in the health education
area and prevention mechanism*>?°, The highest occurrence of
monoparasitism was also observed by Cabral-Miranda, Dattoli,
and Dias-Lima?!in Senhor do Bonfim (Bahia), where they found a
prevalence of 79.3% of monoparasitismin the analyzed samples.
High frequencies of biparasitism and polyparasitism were also
observed in other studies, as in an Amapa community?, in
university students of Ethiopial9,20, and in the municipality of
Malhada (Bahia)®.

The frequency of pathogenic protozoa (G. duodenalis and E.
histolytica) and commensals (E. nana, E. coli, and . Butschlii)
infection was higher than helminths infection, being these
findings in agreement with Brito et al.?*(in three laboratories in
Aracaju, Sergipe), Cabral-Miranda, Dattoli and Dias-Lima?! (in a
quilombola community of Bahia) and with Fonséca et al.?> (with
children and adolescents in the rural area of the municipality
of Santo Anténio de Jesus, Bahia). Furthermore, similar
results have been verified in previous studies in this academic
community??7,

Although this high rate of commensal protozoa is undervalued
in the clinical aspect, this reference is hugely relevant for the
discussion of hygiene measures since its existence is conditioned
to water and food transmission, and there may be happening
fecal-oral transmission?82%30,

G. duodenalis, the most common pathogenic protozoan in
coproparasitological analysis, is a frequent finding in studies
that correlate diseases transmitted by water and food*®?, Its
presence corroborates the need to adopt health education
measures that promote the interruption of unhygienic practices
among individuals?®,

This protozoan is one of the main etiological agents of acute
diarrhea, together with E. histolytica, with a high incidence in
cases of dysentery. While the first promotes the malabsorption
syndrome in the small intestine, the second can carry out
a luminal cycle, invasive or extra-intestinal, constituting a
severe factor of seriousness for Public Health, mainly due to
its gastrointestinal disorders®*3. Abdominal pain and diarrhea/
dysentery symptoms were reported by research participants and
corroborate the clinical condition of giardiasis and amoebiasis,
which may have a direct correlation.

J. Health Biol Sci. 2023; 11(1):1-11

In general, access to information presents itself as a protective
factor for parasitic infection16. Although the sample population
of this study is primarily individuals who have or have had access
to higher education, exposure to contaminated elements, like
water and food, can remain high if there is an environment
conducive to parasitic spread. Thus, the frequency of intestinal
parasitosis can remain high??, in addition to the lack of personal
and/or food hygiene, which in many situations is also an
individual behavior.

The low frequency of helminths may be associated with
increased prophylactic adherence to the use of albendazole,
which is an effective anthelmintic distributed by the Brazilian
Unified Health System (SUS) and/or has cheaper prices, which
promotes easier access and, therefore, a decrease in the rates
of these parasites, different from antiprotozoa®?.

The occurrence of Trichostrongylus sp is a peculiar finding, given
its low incidence and research in human coproparasitology®. In
a study conducted with Japanese food handlers in Jodo Pessoa
(Paraiba, Brazil), the occurrence of 16.6% of Trichostrongylus
sp® was identified, concomitantly with this, in Imperatriz
(Maranhdo, Brazil), parasitic forms of this helminth were
identified in coriander sold at open market***. Moreover, using
animal feces as fertilizers, mainly from ruminants, may be
another risk factor for this helminthiasis®, a fact attributed to
this study with individuals from a higher education center in the
interior of Bahia?®.

This finding highlights the need for further studies to assess the
risk factors associated with infection by Trichostrongylus sp,
including other animal species as possible hosts of this parasite.
It also highlighted the need to carry out projects that involve
the empowerment /training of health professionals who work
in the diagnosis and care of patients for better quality control of
the analyzed material, working together in the epidemiological
data and treatment of those involved, when necessary.

The symptoms of parasitic infections are diverse and demand
an individualized study for the differential diagnosis of each
parasitosis16. Regarding the health aspect of individuals
related to allergic manifestations, the study by Fonséca et al.®®
demonstrated a frequency of 34% for eczema and 6.3% for
asthma in children from a rural community in Santo Anténio
de Jesus (Bahia). In the study proposed here in the same
municipality but with the academic community in question,
these manifestations had similar frequencies, considering the
total number of participants clinically diagnosed for these
alterations and positive fecal samples for enteric parasites.

Some variables showed statistical significance with the
occurrence of enteroparasites. However, due to the sample
size, it is not comfortable to say about a possible association of
protection between infection by enteric parasites and allergic
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conditions in this population. This factor is seen in studies
with helminths, where they may have a substantial effect
in protecting against allergic manifestations'®3¢3’. Strachan
explained the hygiene hypothesis in 1989, which proposes
precisely the relationship between exposure to helminths and
other pathogens and the reduction of allergic disorders®.

In participants with a negative result in the fecal parasitological
test, the frequencies of these clinical manifestations were higher.
Although there is a strong association between the suppression
of allergic symptoms after parasitic infections, mainly mediated
by helminths, but not exclusively, there may be an eosinophilic
hypersensitivity resulting from infection by protozoa?.

The assessment of the nutritional profile acquires great
importance in observing the symptomatic conditions caused
by intestinal parasites!®. Most parasitized participants were
eutrophic when examined based on BMI and AC. However,
when the nutritional status is evaluated using the WC, the
statistical significance of this variable can be seen, configuring
a probable association with parasitosis. Such interpretation
can be supported by Freitas et al.**. They indicated that
individuals with abdominal obesity tend to increase the risk of
comorbidities, which can be considered as making them more
vulnerable and susceptible to more morbid clinical conditions
caused by possible infections.

The nutritional status of the Brazilian population is in transition,
where the malnutrition profile has decreased in the face of the
obesity epidemic?.

Palheta et al“! report that entering the University and the job
market promotes several social changes that directly impact the
lifestyle of this individual in a way that modifies psychological,
emotional, social and physiological relationships, resulting in an
imbalance in their habits of life. This can increase adherence to
unhealthy habits and inadequate diets, consequently exposing
their vulnerability to pathogens transmitted by water and food.
The high percentage of negative fecal parasitological samples is
an expressive finding and may represent a satisfactory element
when evaluating the health aspect of individuals. Nevertheless,
the biological character of the parasite's reproductive cycle is
revealed, which can vary and lead to a false negative diagnosis
since the collection was performed only at a specific moment?.
A more significant number of fecal samples surveyed increases
the probability of finding the parasite if present in these®.

Considering the prophylaxis of parasitic diseases, public
health policies in Brazil have focused on the prophylactic
treatment of helminth infections rather than investing in basic
sanitation43444546,

As research data, some studies show an association of sexually
transmitted intestinal infections with people who practice anal-
oral sex*#%4 Therefore, it is relevant to understand/identify
their possible infection/transmission mechanisms.

All non-heteronormative and/or non-recorded participants
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about sexual orientation were positive for some enteric
parasites also being high in those who reported having anal-
oral intercourse regardless of sexual orientation. Five of these
show positivity for G. duodenalis. With this result, giardiasis is
not associated here with people's sexual orientation, but the
need to establish more effective prophylaxis is highlighted
because bacterial, viral, and/or parasitic pathogens can be
transmitted through sexual practices that facilitate oral-fecal
contamination®%>%5%%3,

Finally, it is revealed that educational interventions, such
as the interactive health fair held by this team and arranged
by Passos et al., collaborate in the improvement of the
knowledge about parasitic diseases in a way that contributes
to the adequate prevention, treatment, and control measures
of these, in addition to collaborating in the understanding of
the symptoms and associations that can occur with other
parasitic diseases and comorbidities®*. According to an action
carried out by Rodrigues, Scherer, and Moreira55 in a group
of Community Health Agents, they observed improvement
in these professionals after a guidance activity regarding the
importance of drinking filtered or boiled water, adequate food
hygiene, hand washing and fighting to parasite-carrying insects,
which strengthened the role of knowledge multipliers in the
enrolled population.

Health education is an excellent protection factor, as it can
by allowing the sharing of information and instruct and train
individuals to act in the prevention and fight against parasitic
diseases. In this manner, educational interventions stimulate
the prevention of parasitic diseases and the non-perpetuation
of the epidemiological triad of infection, generally associated
with the reflection and discussion of hygienic and sanitary
conditions, which makes it possible to raise awareness about
intestinal parasites®.

Considering that there is little epidemiological information,
especially on individuals who are part of academic communities
in federal universities, the determination of the profile of
enteric parasitic infections and the association of this with the
variables nutritional, allergic, and clinical aspects collaborate
to provide greater visibility on the health conditions of the
public involved, contributing to the development of future
investigations and actions with this group and the prevention of
health problems in these communities, since it is a teach-and-
learning environment. The finding of infection by commensal
protozoa suggests fecal-oral contamination, being a route of
infection also for pathogenic protozoa and other etiological
agents transmitted by water, food, and poor hygiene (personal,
food, and/or sexual practices), which confirms the need to
promote activities with an educational aim.

By registering in this study the encounter of commensal and
pathogenic protozoa and their association with nutritional and
allergic aspects and the practice of oral-anal sex, this finding
denotes the consistency of the data concerning the literature
specific on intestinal parasitic diseases, which may express the
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quality of the information signaled here.

The findings epidemiological influenced the health profile of
this university community, with the need to persist in health
education and implement active measures such as evaluation
of water from drinking fountains, hygiene of university food,
among others, to reduce the infection rates found and that this

study can be replicated periodically after the implementation of
measures to verify the effect on future prevalence.
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