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Abstract

Background:Pediculosis (human head lice) infestation is aglobal problem among primary
schools.Aims: This study has been conducted to investigate the prevalence of head lice among
some primary schools in Diyala province. Methodology and Results: The study samples were
randomly collected from the city center and villages, during the period from October/2022 to
February/2023. This study examined 1579 pupils to detect pediculosis. The results have
revealed 234 infections among the school students which represents 14.819% of the total
examined sample. The infections among females were higher than males (217) females were
infected which represents 92.735% of the total infections. Moreover, the study found that the
proportion of pediculosis in rural areas was higher than in urban,60.256% and 39.743%
respectively. The study has also shown the highest rate of infection among females in ages
10-14 years 39.316%, compared with other groups, Moreover, the study has shown the
relationship between the mother’s education level and pediculosis. The percentage of
infection among students who have mothers without university degrees was 83.333% while
those who have mothers with university degrees were 16.666%. The study has also pointed to
the significant effect of family size on infection percentages. A high percentage was
recognized among those who live in big families,66.239%. Conclusion, significance, and
impact of study: Infection is prevalent among pupils, and risk factors play an important role in
this situation which requires that controlling the infection and treating infected pupils be
given the utmost importance to increase awareness.

Highlights:
Ptevalence: 14.8% of students infected, higher in females and rural areas.
R2sk Factors: Low maternal education and large family size increase infection.

ABtion: Control measures and awareness programs are urgently needed.
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Introduction

Pediculosis is a disease of head lice infection, it is one of the most critical health issues in the world, it is caused by
ectoparasite, head lice Pediculus humanus capitis (Subahar et al., 2024). Lice is a parasitic, wingless, and blood-
sucking insect. Its mean length is 3mm, and the male is smaller than the female (Amanzougaghene et al., 2020). It
belongs to the order Phthiraptera which is intrusive on the human body (Ali and Hama, 2018). The life cycle of lice,
both males and females, lasts for 35 days a maximum in the human scalp and it consists of three phases: eggs,
which are also known as nits, nymphs, and adults (Caldwell and Ann, 2022). During the life cycle, the insect sucks
blood from the human scalp several times a day using its piercing-sucking mouth part (Rajan, 2018). The female
insect lays more than 300 eggs a month (Alvarez-Ferndndez et al, 2023). These parasitic insects survive outside
their hosts for up to 36 hours (Cardoso et al., 2020). It affects both-sex regardless of age (Valero et al,2024). It
represents a critical health issue even in developed countries (Moussa et al, 2018). In developing countries, the
incidence of the disease increases among primary schools and high schools females , health centers, and orphan
care centers (Amiri et al,2020). The disease disseminates between individuals in two ways: directly, from the
infected person to the healthy one as a result of direct contact and overcrowding; and indirectly, by sharing the
combined brushes, clothes, and towels (Petri and Murlina,2024). Head lice cause clinical symptoms due to blood
absorption by the parasite, and because of their salivary secretions and droppings. Furthermore, their movement in
the hair may cause itching, discomfort, and consequently lack of sleep(Sudaysa, et al. 2018). Also, chronic lice
infections can cause secondary skin infections as a result of bacteria invasion caused by severe skin itching.
However, in severe cases and prolonged infection, infected persons may become anemic. Lice infection might, also,
cause anxiety and stress for children because they feel ashamed among their friends (Rassami and Soonwera,
2012). Several previous studies have pointed to the prevalence of the disease, where 6-12 million infections per
year have been reported in America (Dehghani et al.,, 2013). Also, 3.7% of Nigeria's children were reported
infected, majority of them are females (Ebomoyi, 1994). In another study conducted in Korea, the incidence of lice
infection among children was 21.9%. In the same context, many studies have been carried out in neighboring
countries to Iraq; and have shown different incidences of infection. For example, the disease prevalence in Turkey
and Iran was 9.4% and 4% respectively. However, a study conducted in Kurdistan reported the occurrence of the
disease in the region as 14% (Inanir et al., 2011; Abdulla, 2015). The primary goal of any society is to ensure that
its children are healthy to guarantee the evolution and continuity of our species. Schools play an important role in
children's health, however, their environment can be a source of some diseases that result in unhealthy children
and consequently unhealthy society. The present study was conducted to investigate the prevalence of head lice
infection among primary school pupils in some areas of Diyala province. The study was also trying to identify some
aspects that may affect the spread and outbreak of the infection by direct examination of the pupils

Methods

Primary schools were randomly selected in to detect head lice infection. All phases have been detected (adult,
immature, and nits). During the study, which was carried out during the period between October 2022- February
2023, a total of 1579 pupils were observed to detect the presence of lice. direct examination method was used for
the detection, the hair was first combed, then a white piece of cloth was put under it before a manual magnifying
glass was used to inspect the hair.

Pupils were asked to answer questions prepared in a special questionnaire to collect the required information. The
questionnaire included information like sex, age, number of family members, mother's educational level, living
situation, and area of residence.

The parasitic insect was categorized according to the insect’s classification key:

1.The insect is wingless and intrudes externally on mammals.

2.Mouth parts are piercing and sucking.

3.The three chest rings are conjugated.

4.Respiratory openings are located on the dorsal surface of the body.

5.Insect legs are adapted for attachment (Clinging leg).

6.The wrist consists of one piece which bears claws gooseneck inward.

Permanent microscopic slides containing females, males, and nits (whole eggs before and after hatching) were
prepared according to the permanent microscopic slides’ preparation method (Salih, 2010).

Result and Discussion
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The current study has been conducted to study and investigate the head lice in some schools of Diyala province.

As the table shows The current study has recorded a total incidence of head lice infection of 14.819% and has found
that the incidence ratio was higher among females than males (92.735% and 7.264%).This result can be attributed
to many factors such as the length of female hair, as well as the difficulty of caring for the long hair and the
cleaning process, and the close relationship between female pupils in schools. (Farjallah et al,2024). Another study
in Iran reported that gender had no effect on lice infestation (Yousefi et al,2012). It shows the percentage of head
lice infestation by the age groups for both sex. It was been noted that the highest infestation incidence, 39.316%,
was recorded among females aged (10- 14) years. Followed by 35.042% among females (8 -9) years, while 25.641%
were recorded in (6-7) years group. However, the percentage was 47.058% for males in the age group (6 -7) years
which is due to 8 recorded infection cases. Furthermore, 6 males aged (10-14) years and at least 3 males, aged
(8-9) years were found infected. These represent a percentage of 35.294% and 17.647%, respectively. The reason
behind the high infection incidence ratio among females at the age 10-14 years is the children's shyness from the
infestation,close head contact, longer hair in females which leads to the worsening of the case(Khamaiseh,2018).
Concerning the relationship between mothers’ educational level and the lice infection incidence among their
children in the schools considered in the study. The study showed that the highest level of infection was among
children whose mothers’ educational level was below a university degree. The total number of infections among
these children was 195 which represents 83.333%. Out of that number, 13 infections were for males which is
76.470%. However, for mothers with a university degree, only 39 infections were recorded among their children, 4
of them were males. ( the total infestation percentage was 16.666%, and the male percentage was 23.529%). While
it records 182 females whose mothers’ educational level is below a university degree and 35 with a university
degree, their percentages are 83.870%, and 16.129% respectively. The maternal education provides more
opportunities for a child to get better care and to live in more hygienic conditions. However, the low level of
maternal education may lead to ignorance of the correct rules of treatment, disease prevention, and modes of
transmission (Souza et al,2022). The results showed a higher infestation ratio in rural areas and villages compared
to the city center, 141,93 the percentage was 60.256% and 39.743% respectively. ( Represented 11,6 males with
64.705%,35.294%. and 130,87 females with 59.907%, and 40.092% in rural and urban

respectively). This is attributed to the higher social awareness, health conditions, and living standards in the city
centers compared to the districts and villages (Hadeel,2021). Most city schools also have a health supervisor who
monitors the health status of pupils (Nejati et al,2018). The current study also included the percentage of lice
infestation according to the family size. It was shown an increase in infestation among the pupils who belong to
families (more than 5 individuals). A total of 155 infected pupils with 66.239%, The study has recognized 14
infected males and 141 infected females, which represents 82.352% and 64.976% respectively. However, the
number of infected students in families (less than 5 individuals) was 79 with 33.760%, 3 males and 76 females,
which denote 17.647% and 35.023%, respectively. This finding is consistent with the previous studies that
considered the infection in crowded areas. The high number of family members provides greater opportunities for
contact by sharing blankets, sleeping beds, hair combs, and towels (Saleh, 2010; Hama-Karim et al,2022).
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Characteristic | Nomber of | Prevalence | Infected | Prevalence | Infected | Frevalence
infestation (%) male (%4 females (%)
234 14819 17 7.264 217 DI.735
Age
6-7 Year: Gl 25.641 2 47058 52 130463
59 Years 2 35042 3 17.647 e 36.405
10-14 Years 2 39314 4§ 35204 28 30631
MMothers
education levels
MWlothers with e 15.666 4 13.529 35 16.129
nniversity
degraes
hlothers with 125 83333 13 T6.470 182 21870
undergradiate
degraes
Eegion
Trban a3 30.743 g 35204 27 40,002
Rural 141 G0.256 11 64.705 130 30907
Family
size{members)
78 33.740 3 17.647 T8 35.023
S 135 §§.239 14 81352 141

Figure 1. The demographic characteristics of study participants' primary school children.

In the present study, 107 head lice adult samples were isolated from the infected pupils, 20 males, 87 female
insects, and 140 nits. Lice eggs are characterized by their oval shape, they also have a cover at one end
(Operculum) which is in grayish-white color. Eggs heavily exist at the hair roots, near the patient's scalp, and are
concentrated in areas behind the ear and below the head (above the neck). When eggs were placed, they were
strongly attached by a colloidal substance secreted by females while placing the eggs. The eggs hatched after
removing the cover (Operculum) into nymphs, which were similar to the adults but smaller in size. They were
sexually immature and creamy white, Adult parasites (females and males) were characterized by their small size
(3-4mm) (Figurel).

The insect had flattened ventral and dorsal areas, its head was relatively small and elongated from the front. the
legs are short and transformed into clinging legs. Also, the legs have a clear claw at the end which helps it to attach
to the host's hair. The study of the morphological, macroscopic, and microscopic appearance of the head lice insect
was carried out by isolating the collected samples as males, females, nymphs, and eggs. The outcomes regarding
the description of the insect and its eggs were consistence with the studies conducted by Zuniga and Caro, (2010),

and Abdulla, (2015) in Erbil, Kurdistan, Iraq.

Figure 2. (a) The nit,(b) nymph phase,(c)adult male(d) adult female

Conclusion

The study concluded that head lice infestation is a major public health problem and it was higher among females
than males. In the countryside, the infestation occurrence was higher than in the city center. A high infestation
ratio was recognized among children whose mothers’ education level is below the university degree and large
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families, the problem needs educational campaigns targeting mothers to educate about the disease.
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