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ABSTRACT

Pediculosis is a common pathology in poor populations of several cities. However, it is even more
incidental and neglected in riverine populations. Based on this assumption, this study proposed the
collection of data on this disease in these populations, as well as the treatment through kits and
demystification of the general aspects of this disease. According to the results, 71% of the
individuals that participated in this research presented pediculosis; 69% of the cases occurred in
the female sex; and more often in an age group of individuals between 9 and 12 years of age; in
addition, it was observed that, of the individuals in this study, 34% used chemical methods to treat,
through products purchased in pharmacy; and, worryingly, 38% did not use any method of
treatment. As a result, massive intervention of the pharmacist as primary health agent in these
riverside populations is necessary, in order to clarify the risks of the non-treatment of this pathology,
as well as to clarify the indications of the best methods, and against indications of orthodox and
non-orthodox, and still work in health education in schools, where are the individuals most
frequently affected by pediculosis and in family health programs, together with community health
agents, in the homes of individuals affected by this parasite. In addition, the creation of a portal of

contact and doubts between affected families and the basic health units of the region.

Keywords: Pediculosis; pharmacist; neglected populations; and riversider.

1. INTRODUCTION

The pediculosis (CID 10 - B85.0) corresponds to
an infestation caused by an ectoparasite,
popularly known as lice (Pediculus capitis). The
disease is old, since it presents reports in
mummies, but today it still afflicts the world
population and is considered a public health
problem [1].

According to the Brazilian Association of
Pediculosis, the disease affects children from 4
to 12 years of age, regardless of hygiene
conditions and social class [2]. Three species of
lice can use the human being as host, they are:
Pediculus humanus corporis, Phthirus pubis,
Pediculus humanus capitis. Recent studies
present some cases where, in addition to
Pediculus humanus corporis, P. humanus capitis
is also associated with disease transmission
[3,4]. The lice eggs, known as nits, are clear and
stick to the hair, but the lice are brownish-gray,
measuring about 2.5 mm in length and are more
difficult to see compared to nits [5].

There are indications that there has been an
increase in the prevalence of lice infestation in
the last ten years, and that the increase in the
number of cases may be the result of heavy use
of  pediculicides (permethrin).  Therefore,
research has been carried out on new treatment
strategies, such as pediculicides with physical
performance or derivatives of essential oils from
plants [6]. The child who is being parasitized has
a drop in school performance and self-esteem.
Transmission can occur through group activities,

direct contact, or through games where the
arthropod is transferred from one child to another

[71.

Therefore, this work was justified by the need for
greater attention regarding infestation of lice in
children of riverine populations, since the disease
makes the child feel ashamed, causing a drop in
self-esteem, and affecting school performance,
so the importance to do preventive and
conscientious work on lice care, involving
children and their families.

This study was designed in a cross-sectional and
analytical form with the information of the
community infected by Pediculus humanus
capitis, in order to serve as a database for future
research and public policies in this or adjacent
communities.

2. OBJECTIVES
2.1 General Objective

To propose preventive actions against Pediculus
humanus capitis in children of a community
near the metropolitan area of Belém to know
which groups require more vigilance and
treatment.

2.2 Specific Objectives

* Propose educational measures for the
awareness and eradication of lice.

+ Creation of a guideline booklet for the
prevention of pediculosis.



* Guide children and families about the ills
that pediculosis can cause to health.

3. THEORETICAL REFERENCE
3.1 Historical Contextualization

The causative agent of pediculosis is among the
various plagues that have reached Egypt,
according to biblical records and hairs of
mummies over 5000,000 years old [8,9]. Before
the arrival of the Europeans in South America,
there were already reports about the insect [10].
In northern Chile, about two thousand years ago,
an infestation of lice in mummies has been
reported and there are also reports in southern
Peru [11].

In the northeast of Brazil, the oldest louse egg
was found at an archaeological site, with
approximately 8,000,000 years [11,12].

With the onset of human migrations around the
world, these obligatory ectoparasites have
managed to dissipate [13,14].

3.2 Epidemiology

For decades, research has shown that low-
educated families are most affected. However,

even if we believe that the infestation is
exclusively related to the low
socioeconomic level, current research is

contradicting this [15].

A large part of the research on epidemiological
studies involving lice had as object of study,
children of school age, and it was possible to
verify that the parasitic infestation of greater
prevalence in these individuals is caused by P.
humanus capitis, already in the world population,
practically do not exist data on prevalence [6].

In the African continent, Pediculus humanus
capitis was found with paws presenting structural
differences that allowed a better fixation in the
natives' hair type [16]. In Brazil, in Fortaleza, a
study was carried out and published in a fishing
village and in a favela 60 km away. This study
focused on the prevalence of Pediculus humanus
capitis. 1t was presented with the results, that
28.1% of the fishing community was
parasitized with Pediculus humanus capitis and
43.4% of the population in the favela was also
parasitized. According to the results, the
most affected were female children aged 10-14
years [17].
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In Turkey, a survey was carried out where a
comparison was made between two neighboring
villages with different socioeconomic
backgrounds, showing that there is a connection
with the size of the family group and the onset of
pediculosis, and therefore there was a high
prevalence when the number of relatives per
inhabitant exceeded six people [18].

The prevalence of infestation in Brazil occurs
between April and September [19]. Seasonality
based on results presented in several studies is
associated with climatic factors such as humidity
and temperature [20,21].

A study was conducted in Germany to try to
explain whether the parasite has a seasonal
pattern, and it was possible to conclude that
there is an increase in the incidence of
infestation by Pediculus humanus capitis at the
end of the summer. Social behaviors in the
summer months may be the explanation, as
children have more head-to-head contacts
mainly during the summer holidays when
compared to other times of the year. Another fact
to be highlighted is that they increase the
chances of the children meeting other children
who already have the disease and when they
start the school year, they end up taking the
parasites to places where children attend, such
as in schools and kindergartens [20].

3.3 The Filth Arthropod

About 600 million years ago, in the Precambrian,
it is believed that the first arthropod arose. Since
then, the members of the phylum have
undergone evolutionary irradiation, and currently
have the greatest diversity of species among
living beings, having representatives such as:
insects, crustaceans, myriapods and
chelicerates, besides occupying numerous
habitats around the world [22,23].

The lice, as shown in Fig. 1, belong to insects
class and have three pairs of legs fixed to the
abdomen, absence of wings, body divided into
thoracic head and abdomen, and can be
classified as hemimetaboles [24].

The insects colonized both aquatic and terrestrial
niches, presenting the ability to survive in places
where other living beings could not live [22,25].

It can be attributed to the great evolutionary
success of this class such as: flight capacity,
contributing to an increase in access to food,



access to adequate environmental conditions,
dispersion and epicuticule of wax contributing to
a decrease in water loss [22,26,27].

Fig. 1. Female of P. humanus capitis
Source:https://www.cdc.gov/dpdx/pediculosis/index. ht
mi [59]

3.4 The Taxonomy of Pediculus Humanus
Capitis

The lice belong to the family peculiarity, order
Phthiraptera, suborder Anoplura, which
contemplates representatives very specific
ectoparasites, that during the evolution were
adapting to have as habitat, the surface of the
body of the host. In this process, they acquired
several morphological, functional and also
structural  adaptations  [28,29,30]. These
parasites, both female and male, and their

nymph states, are considered to be
hematophagous [31].
3.5 Pediculosis and the Species

Pediculus Humanus Capitis

The human species can be host to 3 species of
lice: Pediculus humanus corporis (located on the
body), Pediculus humanus capitis (located on the
head); and Phthirus pubis, located in the pubic
region and popularly known as "boring", as
shown in Fig. 2 [32].

Head lice Boring "lice"

Fig. 2. Species of lice that parasitize man
Source:http://profionatas.blogspot.com.br/2012/03/piol
hos-insetos-que-parasitam-os-seres.html [60]
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The infestation caused by Pediculus humanus
capitis is called pediculosis [33]. Pediculus
humanus capitis does not present other species
that serve as host, being dependent on humans
to survive [34]. It presents affinity for the scalp
with  humidity of approximately 70% and
temperature close to 30° [35].

The louse is an apathetic insect that feeds on
blood and has a life cycle that can last from 1 to
3 months, with the female being able to put
between 7 and 10 eggs daily and during its life
about 300 eggs [36].

The adult individual has an ovoid-shaped head, a
pair of short antennae, a flat, elongated dorsum
and a length of 2 to 3 mm. In addition, it has
paws adapted for intense fixation in hair strands,
opercula and a pair of lateral eyes [37].

The nits (eggs), usually hatch between 6 and 10
days, have yellow-white coloration, being the
result of mating between male and female lice.
They are incubated for an average of 6 to 9 days,
and they guarantee the fixation in the hairs of
their hosts, preferably near the nape and ears,
due to a grayish substance, being able to be
confused with the dandruff. Among the
evolutionary stages of the parasite are egg
stages (<1.0 mm in diameter) and nymphs,
which undergo maturation in approximately 10
days [32,33].

3.6 Living Cycle of Footsteps and
Combat Measures

Knowing the life cycle of lice (Fig. 3) is essential
to better understand some aspects of treatment,
because, as soon as the egg is hatched, the
nymph searches for food (blood), several times a
day, begins to pierce the skin of the scalp. The
nymph undergoes moult after about 5 days,
being thus denominated, molt of second stage.
After the same number of days, another change
occurs, being now called the third nymph stage.
After becoming a third-stage nymph, she
undergoes metamorphosis, becoming an adult:
female or male [33].

One of the main causes of impetigo in
populations of developing countries is scalp lice,
which usually causes secondary infections, such
as bacterial, staphylococci [38]. Although there is
no scientific evidence, it is possible to suppose
that P. humanus capitis may be a potential vector
of rickettsiae) and other microorganisms [39].
Some characteristics observed in children who



are parasitized by lice are: sleep problems,
pruritus due to anesthetics and anticoagulant
enzymes inserted in the bite region, drop in
school performance due to difficulty in
concentration, and can also trigger anemia due
to blood loss [40,41].

Although the literature available ensures that the
infestation is linked to poor hygiene conditions, it
is extremely important to note that anyone,
regardless of color, race, social class and sex,
has a chance of being infested by the insect.
This fact can be explained due to the rapid and
easy transmission between people [1], because it
occurs due to the sharing of the same objects
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(clothing, caps, brushes, among others), a fact
more common among girls than among school
children. Being in this group, where it is possible
to find the high rates of incidence and prevalence
of the disease. There are measures to combat P.
humanus capitis that cover chemical control,
home and environmental education.

For the chemical control of pediculosis, a large
choice of medicinal products, including products
composed of pyrethroids and organophosphates,
are available for the population, however, these
medications can cause respiratory problems in
patients and are not indicated for women who
are breastfeeding or pregnant [42].

Egg

Podiicules huamaonus capilis &

A = |nfective Stage
An Diagnostic Stage
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Fig. 3. Life cycle of Pediculus humanus capitis
Source:https://www.cdc.gov/dpdx/pediculosis/index. html [59]




The use of the fine comb continues to be the
most effective way to combat the agent, since it
can remove nymphs, adults and even some nits,
being recommended in the scientific literature
and inserted as topical treatment [32].

In the last 50 years, epidemiological studies,
mainly in relation to school-age children, indicate
that this disease has increased significantly [43].

3.7 Diagnosis and Clinical Manifestation

It is possible to identify the beginning of
infestation by P. humanus capitis through a
standard procedure that consists in measuring
the distance of the egg fixed in the hair, in
relation to the scalp, since it is known that the
hair grows with speed of 0.4 mm per and the
female of the parasite has the characteristic of
depositing its eggs near the base of the hair, in
this way it is possible to know the time in which
the eggs were put [37].

In order to diagnose infestation by Pediculus
humanus capitis it is necessary to find the live
ectoparasite in the hair or it can be done using a
thin comb, the latter being more effective than
the visual examination [37,44].

A visual inspection when not accompanied by the
use of the fine comb, presents less effectiveness
since the insect can move quickly to avoid
luminosity. Although they are smaller than the
adult parasites, eggs are more easily found,
especially in the post-auricular and occipital
regions of the host [45,46]. The need for a
differential diagnosis may occur at certain times
because the scalp can be found remains of hair
products, sand and even ephemeral cells
desquamadas. Diagnosis in cases of doubt can
be confirmed in several ways, including the use
of microscopic examination of wires, combs with
a magnifying glass, a microscope or a hand lens,
thus establishing the correct diagnosis [47].

It is common for the host to be pruritus, which is
caused by deposits of saliva and saliva on the
scalp at the time of feeding, causing a
hypersensitivity reaction. The discomfort that is
generated as a consequence of pruritus is the
cause of skin infections by bacteria, inattention,
excoriations, sleep interferences, making them
some of the most common manifestations [48].

3.8 Control and Prevention

According to Rey's guidelines [49] some
prophylactic measures can be adopted against
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pediculosis, such as delimiting a hyphal
perimeter of contact with infested clothes, people
and personal objects; the adoption of ostensive
treatment when in epidemic contingencies and
drawn from protocols already validated and
adopted by the Ministry of Health; besides
covering in the preventive programs of health
and sanitary education performances against
pediculosis; and when in closed institutions,
where pediculosis cases traditionally occur,
treatment of the hosts and periodic evaluation of
other members of the site could be adopted, as
well as family members and caregivers.

3.9 Pediculosis and its Relationship with
Other Diseases

As a vector for lice or fleas, Typhus (a disease
caused by two species of bacteria:
Rickettsia typhi and Rickettsia prowazekii) can
be classified as Epidemic Typhus and Murine
Typhus [50].

Epidemic Typhus has symptoms such as:
myalgia, arthralgia, chills, high fever, headache,
delirium and exanthema, which in the initial stage
are light pink, but then change to red. Murine
typhus has several symptoms, among them: very
high fever (> 40°), arthralgia, back pain and
headache. The use of antibiotics
(chloramphenicol, tetracycline and doxycycline)
would be the most effective option for the
treatment of typhus, however if possible
complications occur with the patient, the possible
results would be: central nervous system
damage, pneumonia, renal insufficiency and
death. The use of oxygen and intravenous fluids
may be necessary in some cases of endemic
typhus infections [50].

3.9.1 Treatment

The Centers for Disease Control and Prevention
(CDC), indicates disinfection with isopropyl
alcohol or pediculicides and if it is not possible to
use these two options, it is advisable to place the
objects (hats, headphones, clothes, toys and
sheets) in a plastic bag for a period of 2 weeks
[51].

Topical pediculicides such as pyrethrins with
piperonyl butoxide, lindane, permethrin and
malathion have been recommended for
treatment in a clinical report on pediculosis
published by American Academy of Pediatrics
(AAP), however, it is currently recommended that
treatment with pyrethrin or 1% permethrin-based



products be used initially. In the United States,
AAP has recommended malathion as a
substitute for permethrin or pyrethrin in cases of
treatment failure, but lindane has not been
recommended because it poses a risk of
seizures and is toxic to the central nervous
system. In order to update the recommendations
on pediculicides in 2010, the AAP published a
report where it included the inclusion of benzyl
alcohol, a pediculicide agent approved by the
Food and Drug Administration (FDA) a year
earlier [52].

In the literature, for the treatment of pediculosis,
numerous methods are described with home-
based formulations based on butter, oil,
alcohol and petroleum, which expose the host to
great risks. In order to verify the efficacy of these
products, tests were  performed [53],
but the substance that presented an expressive
mortality rate was only oil, while the other
products presented only a decrease in egg
fixation on the stem capillary, this thanks to its
great viscosities facilitating the withdrawal with
the fine comb. The treatment can be
divided into two stages, where the first
one aims at the death mainly of young
and adult lice, in the subsequent
application, between 7 and 14 days after the first,
will occur the death of the parasites that will
result from the hatching of the eggs that still
exist.

Due to several researches showing flaws in
chemical agents, more current methods of
elimination of lice based on physical processes
appeared, being extremely efficient in the
elimination of the agents, canceling the
occurrence of resistance and adverse effects of
the chemicals.

3.9.2 Vaccination

A Research is being done on the digestive
system of lice that will open new perspectives for
future therapies [4].

The researchers' idea to end the use of
insecticides was reinforced with the option to
produce vaccines against parasites, since the
use of chemicals does not present efficiency with
extended time, as several cases of resistance
occur [54]. In this study, some results will be
presented. The first vaccine produced was used
against the Boophilus microplus species (ticks)
and did not show immediate action on the
parasite. However, over a period of time
between 70 and 90% of the tick population
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showed that the
altered [54].

reproductive capacity was

4. METHODOLOGY
4.1 Population and Type of Study

A cross-sectional and analytical study was
carried out with 45 samples to identify the
incidence of Pediculus humanus capitis infection
in children from the communities of the Maracuja
Hole located at 1 32.03.0 *° S48°28°53.9"W
(Fig. 4). five kilometers from Avenida Bernardo
Sayao, and approximately an hour and thirty-two
minutes from the municipality of Acara. These
children were attended by the Luz da Amazonia
program in partnership with the Biblica do Brasil
Society, from August to November 2017, where
the respective children's representatives signed
the Free and Informed Consent Term to
participate in the study.

4.3 Target Population

The target population of the study was the male
and female children of the Furo do Maracuja
community, enrolled in the Luz da Amazobnia
program, and the invitation to the children to
participate in the study was later followed by an
educational lecture on pediculosis.

4.4. Study Structuring

4.4.1 The samples

After the educational lecture, an invitation was
made for those responsible to take their
respective children to a predetermined room on
the boat, where a questionnaire was filled out.
After answering the questionnaire questions, the
child's scalp was checked (Fig. 5) to confirm the
information was given by the person in charge
and a kit containing fine comb, vinegar,
handmade soap and instructions for use was
distributed (Figs. 6 and 7). The data were
recorded, stored and taken to the laboratory for
reassembly.

4.5 Criterion of Inclusion and Exclusion

Inclusion Criteria: children aged 1 to 15 enrolled
in the Luz da Amazbnia project, attended
between August and November of 2017, with
their respective parents who agreed to voluntarily
participate in the study, signing the free and
informed consent form, community residents.
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Fig. 4. Location of the passion fruit hole
Source: Google maps

Fig. 5. Checking the scalp

Fig. 6. Items that are part of the kit

Exclusion Criteria: children under 1 and over 15
were excluded, who were not enrolled in the Luz
da Amazénia project.

4.6 Ethical Aspects

Prior authorization was given to the participants
through the Informed Consent Term (TCLE),
signed by the responsible of the child.

4.7 Processing of Data

The data collected were tabulated and analyzes
were performed using Microsoft Office Excel
2016.

Fig. 7. Kit delivered after infestation
verification and confirmation

5. RESULTS

According to the results obtained, it was possible
to verify that among all the children verified (n =
45), 32 presented pediculosis (71%) and 13 did
not present (29%), which can be verified in
Graph 1.

An important fact that can also be verified during
the study was that the frequencies of pediculosis
presented expressive values in the age range
from 4 to 12 years, with the highest frequency
occurring between 10 and 12 years (Graph 2).

Another data according to the Graph 3 on
pediculosis distribution by gender, of the 45
samples, 69% of the cases affected female



members, however the male sex was affected by
31%.

20 - ® Did not have pediculoses

= Had pediculosis

No Yes

Percentage of patients with pediculosis

Graph 1. Percentage of pediculosis carriers in
the community

12

10

Frequency of Pediculosis

0:3 3+6 6+9 9:12 12:15 Ages

Graph 2. Frequency of pediculosis by age

Graph 4 shows that the age distribution between
genders, where they presented relevant values
at 6, 12 and 15 years, with a maximum value at
1.

Distribution by Sex

SEX mF mM

Graph 3. Distribution of pediculosis by sex

In relation to Graph 5, which shows the behavior
before the pediculosis table, the methods were
divided into physical method (use of fine comb)
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with 3% of use, natural method (use of vinegar,
cachaga and shampoo of rue) with 6 %, chemical
method (use of products purchased in pharmacy)
with 34%, physical and chemical method (fine
comb and pharmacy products) with 19% and the
one with the highest value, people who did not
use any of the other methods , with about 38%.

AGE DISTRIBUTION BETWEEN GENDERS

2
0 . . , =

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

m Male
® Female

Graph 4. Age distribution between genders

CONDUCT BEFORE THE PEDICULOSIS

® Chemical method
M Physucal method
Physical/chemical method
B Natural method
No treatment

Graph 5. Conduct in front of the pedicure
6. DISCUSSION

Of all the children verified (n = 45), 32 presented
pediculosis (71%) and 13 did not present (29%),
which can be verified in Graph 1.

In the work of Gabanni [55], conducted in the
province of La Rioja, Argentina, evaluated 1,370
school-age children and verified that 22%
presented signs of infestation by Pediculus
humanus capitis, a smaller value when
compared to Graph 1. Another that presented a
lower value than the present study, was Catala
[50], who studied 181 children, showed that 45%
had some degree of infestation by Pediculus
humanus capitis, a value that is also opposed to
that shown in Graph 1.



The frequencies of pediculosis presented
expressive values in the age group from 4 to 12
years, with the highest frequency occurring
between 10 and 12 years as shown in Graph 2.

According to Rupes et al. [56], in a study
between October 2004 and February 2005, 531
children between 6 and 15 years of age from
Olomouc and Zlin, located in the Czech
Republic, were observed. 14.1% in this age

group.

Rassami & Soonwera [57] presented similar
results to those of Graph 2, since when they
examined 3799 children in Bangkok they showed
a higher incidence, about 23.32% in the age
group of 5 to 12 years.

Similar results were found in Venezuelan
students, where 28.8% of 327 individuals aged 6
to 15 years had the parasite, but the highest
prevalence can be observed in students aged
seven years) [58].

According to Catala et al. [50] examined the
heads of 131 children and the prevalence of
parasite infestation in 6 to 11 residents of the
province of La Rioja, Argentina, where it was
found that 82 (45%) of the children had some
degree of infestation by the parasite. This age
range overlaps with what was expressed in
Graph 2.

According to the Graph 3 on pediculosis
distribution by sex, of the 45 samples, 69% of the
cases involved female members, but the male
sex was affected by 31%.

According to Catala et al. [50], the male gender
presents low susceptibility when compared to the
female gender, which was also presented in
Graph 3.

Normally, hair length is attributed to this fact,
being of great importance at the time of the
application of the control measures, as well as at
the time of the contagion. In addition, factors
such as the behavior of children, and hormonal
changes that cause changes in the surface of the
scalp may influence this result. The author also
presented results where, contrary to the female
gender, the male gender presented a fall in the
prevalence when approaching puberty (10-11
years), which also reinforces with what was
expressed in Graph 4.

Catala et al. [50] show that the average
prevalence of males is stable up to 9 years,

10
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decreasing in the following years. However, in
Graph 4, the male gender presented variations,
peaking at 10 years and disappearing later. Girls,
on the other hand, were more affected until
reaching a maximum value at 11 years, and at
6.12 and 15 years the second highest frequency
occurred as shown in Graph 4.

With regard to treatment, according to Catala et
al. [50], the use of salt and vinegar corresponded
to (31.1%), and shampoo use was the most used
method (42.6%). In Fig. 5 salt use was not
mentioned, however, the use of natural methods
(vinegar, rue soap and cachaga) with 6%, and
the most used method was the chemical method,
with the product called Escabim (34%), being
considered the best treatment against
pediculosis.

An important fact related to the use of chemical
methods (Graph 5) was that some of the
children's leaders used extremely toxic products
in their offspring and served as poison to Kkill
other types of arthropods such as cockroaches
and mosquitoes.

In addition, even those who used recommended
chemical methods and pharmacy products did
not know how to use properly and were unaware
of the risks that could expose children.

Another point of extreme importance to be
highlighted is the fact that 38% of the research
participants do not do any type of treatment, thus
showing the extreme importance of a
pharmaceutical professional who together with
health agencies can extend their actions to other
places as schools, distributing kits and booklets
for the population, so that they can direct these
people to a correct treatment and remedy
possible doubts of that community.

7. CONCLUSIONS

results of the mentioned
investigation, 71% of the individuals that
participated in this research presented
pediculosis; among these, the majority of cases
occurred in females; and more often in an age
group of individuals between 9 and 12 years of
age; In addition, it was possible to observe that,
of the individuals of this study, the second
highest percentage used chemical methods to
treat, through products purchased in pharmacy;
and worryingly, the highest percentage did not
use any method of treatment. Therefore, the
presence of the pharmacist is essential to
translate traditional and scientific knowledge into

According to the



a language in which people can understand and
can feel benefited by this knowledge. This action
also allows the experience and constant
exchange of experiences essential for the
formation of a pharmaceutical professional with
the profile established by the National Curricular
Guidelines, besides the study being a pilot that
can be applied in other riverside communities.

CONSENT

As per international standard or university
standard, patient's written consent has been
collected and preserved by the authors.

ETHICAL APPROVAL

As per international standard or university
standard, written approval of Ethics committee
has been collected and preserved by the
authors.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Barbosa JV, et al. Study of pediculosis in
the state of rio dejaneiro. In: research
biennial of Oswaldo cruz foundation, n° 1,
Annals. 1998;200.

Sigrist J. In Pragas.com. Aberta a
temporada de caca aos piolhos. Disponivel
em, Acesso em: 01 de setembro de; 2010.
Available:http://www.pragas.com.br/noticia
s/destaques/piolhos.php

Angelakis E. et al. Altitude-dependent
bartonella quintana genotype c¢ in head
lice. Ethiopia. Emerging Infectious
Diseases. 2011;17(12):2357-2359.

Waniek PJ. The digestive system of
human lice: Current advances and
potential applications. Physiological
Entomology. 2009;34:203-210.

Oliveira, Ercio de. Pediculosis; 2017.
Available:<http://www.abcdasaude.com.br
Accessed on: October 07, 2017

Feldmeier H. Pediculosis capitis: New
insights into epidemiology, diagnosis and
treatment. European Journal of Clinical
Microbiology & Infectious Diseases: Official
Publication of the European Society of
Clinical Microbiology. 2012;2105-2110.

11

Costa et al.; IJTDH, 30(3): 1-13, 2018; Article no.lJTDH.41299

Borges R, mendes J. Epidemiological
aspects of head lice in children attending
day care centers, urban and rural schools
in uberlandia, central Brazil. Mem inst
Oswaldo Cruz. 2002;97(2):189-192.
Canyon DV, et al. Spatial and kinetic for
the transfer of head lice (Pediculus capitis)
between hairs. J. Invest. Dermatol; 2002.
Driver GC. Lice in the Old Testament.
Palestine Exploration Quarts. 1974;159-
160.

Reinhard KJ, Buikstra J. Louse infestation
of the chiribaya culture, southern Peru:
Variation in prevalence by age and sex.
Mem. Inst. Oswaldo cruz. 2003;98(1):173-
179.

Arriaza B, Standen V, Nufez H, Reinhard
K. Study of archaeological nits/eggs of
Pediculus humanus capitis by scanning
electro microscopy. Micron. 2013;45:145-
149.

Araujo A, Ferreira IF, Guidon N, Maues da
Serra FN, Reinhard KJ, Dittmar K. Ten
thousand years of head lice infection.
Parasitology Today. 2000;16:269.

Ascunce MS, Toups MA, Kassu G, Fane J,
Scholl K, Reed DI. Nuclear genetic
diversity in  human lice (Pediculus
humanus) reveals continental differences
and high inbreeding among worldwide
populations. Plos One. 2013;8.

Weiss RA. Apes, lice and prehistory.
Journal of biology. 2009;8:64.

Yong Z, et al. The geographical
segregation of human lice preceded that of
Pediculus humanus capitis and Pediculus
humanus humanus. Comptes Rendus
Biologies. 2003;326:565-574.

Falagas ME, Matthaiou DK, Rafailidis PI,
Panos G, Pappas G. Worldwide
prevalence of head lice. Emergency
Infections Disease. 2008;1493-1494.

Yong Z, et al. The geographical
segregation of human lice preceded that of
Pediculus humanus capitis and Pediculus
humanus humanus. Comptes Rendus
Biologies. 2003;326(6):565-574.

Steen CJ, et al. Arthropods in dermatology.
Journal of the American Academy of
Dermatology. 2004;50:819-842.

Balcioglu IC, et al. Rural life, lower
socioeconomic  status and  parasitic
infections. Parasitology International. 2007;
56:129-133.

Linardi P, et al. Human parasitology. 11th
edition, publisher: Atheneu; 2008.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.



21.

22.

23.

24.

25.

26.

27.

28.

290.

30.

31.

32.

33.

34.

35.

36.

Bauer E, Jahnke C, Feldmeier H. Seasonal
fluctuations of head lice infestation in
germany. Parasitology Research. 2009;
104:677-681.

Heukelbach J. et al. Epidemiology and
morbidity of scabies and Pediculosis
capitis in resource-poor communities in

Brazil. British Journal of Dermatology.
2005;153:150-156.34.

Ruppert EE, Fox R, Barnes RD.
Invertebrate  zoology: A functional

evolutionary Approach. 7 ed. Brooks Cole,
Usa. 2003;1008.

Kondratieff BC, Black IVWC. The
arthropods. Biology of disease vectors.
2ed. Elsevier academic press. Uk. Chap.
2005;1(3-7):38.

Barbosa JV, Pinto ZT. Pediculosis in
Brazil. Entomol. Vect. 2003;4(10):579-586.
Goddard J. Infectious wastes and
arthropods. 2nd ed. Human Press. 2008:
252.

Gillot C. Insects and humans. Entomology.
3 ed. Springer. Netherlands. Cap. 2005;
725-776.

Scholwalter TD. Insect ecology-an
ecosystem approach. 2 ed. Elsevier inc.
Usa. Sigrist, josé. Open the Season for
Hunting Lice. 2006;572:55.
Available:<http://www.pragas.com.br>
(Accessed on: 03 September 2017)

Askew RR. Parasitis insecta. Heniemann
educational. London. 1971:;316.

Kim KC, Ludwig HW. The family
classification of the Anoplura. Systematic
Entomology. 1978; 3(36)249-284.

Grimaldi D, Engel MS. Fossil liposcelididae
and the lece ages (Insecta: Psocodea).
Proceedings of the royal society b:
Biological Science. 2006;273:6.

Marcondes CB. Medical and veterinary
entomology. Publisher Atheneu. 2011;526.
Barbosa JV, Pinto ZT. Pediculosis in
Brazil. In: ii national meeting of medical
and veterinary entomology. Gama filho
University. Entomol. Vect. ISSN 0328-
0381. 2003;10 (4):579-586.
Available:<http://web.ugf.br/editora>
Andrade CF. Lice: solution for education.
Biological, sdo Paulo. 2008;70(2):73-74.
Canyon DV, Speare R, Muller R. Spatial
and kinetic for the transfer of head lice
(Pediculus capitis) between hairs. J.
Invest. Dermatol. 2002;119(3):629-631.
Piquero-casals J, et al. Epidemiology of
Pediculosis capitis in schoolchildren of
sanitary district no. 3 in Caracas,

12

Costa et al.; IJTDH, 30(3): 1-13, 2018; Article no.lJTDH.41299

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

venezuela. Dermatol. Venez. In: Lopes A,
et al. Assessment of Knowledge on
Pediculosis. Slate: Arouce. 2011;42(2):19-
22.

Burkhart CN. Fomite transmission with
head lice: A continuing controversy. Lancet
361, 2003. In: Barbosa JV, Pinto ZT.
Pediculosis in Brazil. Entomol. Vect. 2003;
4(10):579-586.

Leung A, et al. Pediculosis capitis. Official
publication of national association of
pediatric nurse associates & practitioners.
Journal of Pediatric Health Care. 2005;19:
369-373.

Burgess IF. Human lice and their
management. Adv. Parasitol. 1995;36:271-
342.

Linardi PM, Neves DP. Human
parasitology. S&o paulo: Atheneu. 2002;
368-72.

Chew AL, et al. Treatment of head lice.
Lancet. No. 2000;365.

Chosidow O. Scabies and pediculosis.
Lancet. 2000;355(9206):819-826.

Catala S, Junco L, Vaporaky R. Pediculus
capitis infestation according to sex and
social factors in Argentina. Revista de
Saude Publica. 2005;39(3):438-443.
Mumcuoglu KY, et al. Louse comb versus
direct visual examination for the diagnosis
of head Ilouse infestations. Pediatric
Dermatology. 2001;18:9-12.

Nash B. Clincal Review - treating head
lice. 2003;326:1256-1258.

Diamantis S, Morrell D. Treatment of head
lice. Dermatologic Therapy. 2009;22(1):
273-278.

Frankowski B, Weiner L. Head
Pediatrics. 2002;110:638-634.

Ko CJ, Elston DM. Pediculosis. Journal of
the American Academy of Dermatology.
2004;50(1-12):37.

Rey L. Bases da parasitologia médica |

lice.

Luis Rey. - 3.ed. - Rio de Janeiro:
Guanabara Koogan; 2010.
Catala S, Carrizo L, Coérdoba M.

Prevalence and parasitism intensity by
pediculus humanus capitis in six to eleven-
year-old schoolchildren. Rev. Soc. Bras.
Med. Trop. 2004;6(37):499-501.

Nutanson |, et al. Pediculus humanus
capitis: An update. Acta dermatovenero-
Logica Alpina, Panonica, et Adriatica.
2008;17:147-159.

Villegas SC, Breitzka RL. Head lice and
the use of spinosad. Clinical Therapeutics,
2012;34:14-23.



53.

54.

55.

56.

57.

Takano-lee M, et al. Home remedies to
control head lice: Assessment of home
remedies to control the human head louse,
Pediculus humanus capitis (Anoplura:
Pediculidae). Journal of Pediatric Nursing.
2004;19:393-398.

Dalton JP, Mulcahy G. Parasite vaccines -
the reality? Veterinary Parasitology. 2001;
98(1-3):149-67.

Gabani FL, Maebara CM, Ferrari RAP.
Pediculosis in children's education centers:
Knowledge and practices of workers; 2010.
Rupes V, Yickova J, Mazanek L. Pediatric

head lice: Taxonomy, incidence,
resistance, delousing. Epidemiologie
Microbiologie Immunologie. 2006;3(55):
112-119.

Rassami W, Soonwera M. Epidemiology of
Pediculosis capitis among school children

Costa et al.; IJTDH, 30(3): 1-13, 2018; Article no.lJTDH.41299

58.

59.

60.

in the easter area of Bangkok, Thailand.
Asian Pacific Journal of Tropical Medicine.
2012;901-904.

Carzola D, Ruiz A, Costa M. Clinical and
epidemiological study on Pediculosis
capitis in schoolchildren in Coro, Falcén
state, Venezuela. Clinical Research. 2007;
48(4):446-457.

CDC - Disease Control Center; 2017.
Available:<https://www.cdc.gov/dpdx/pedic
ulosis/index.html>

(Accessed on October 30, 2017)

Jonatas. 2017;35.
Available:<http://profionatas.blogspot.com.
br/2012/03/piolhos-insetos-que-parasitam-
os-seres.html>

(Accessed on January 10, 2017)

© 2018 Costa et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/24501

13



