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ABSTRACT

Background: Pediculosis capitis (PC) and scabies are an important public health problem in
childhood. They have a worldwide distribution. Also, they have many effects on the infested students.
Objectives: To define the prevalence of PC and scabies, to find out the socio-demographic,
environment, and health care behavior risk factors, and to determine the effects on the studied students
in Cairo, Egypt. Subjects and Methods: A cross-section, analytical study design was chosen to
conduct this work. Three primary schools were the field of this study. Total number of the students
was 1987. The students were clinically examined; for each infested case with PC and/ or scabies a
control student was chosen. Results: Prevalence of PC and scabies was 10.2% and 3.4%, respectively.
These infestations were more common significantly among students in the public school. Significant
social risk factors of infested students were the low level of head of the family education, occupation,
and social status. Also, significant personal hygiene risk factors were poor hair, body, and environment
hygiene. While significant health care behavior risk factors were student never received skin
examination, no early consultation for skin diseases, and no compliance with therapy. Also; female
gender, the last birth order child, had previous infestation with PC, had sibling(s) with PC, and had
parents with history of infestation with PC were significant risk factors. On the other hand; male
gender, the last birth order child, had previous infestation with scabies, had sibling(s) with scabies, and
had parents with history of infestation with scabies were significant risk factors. Further, the PC cases
with crowding index >1, had no sun access, had shared water supply and bathing facilities, co-
sleeping, had no short cut hair, and sharing hair brushes were significant risk factors. On the other
hand, the scabitcs with crowding index >1, had no sun access, had shared water supply and bathing
facilities, and co-sleeping were significant risk factors. Lastly, presences of psychiatric, sleep, and
peers’ relations disturbances were significantly more common among the infested students.
Conclusions: Many risk factors of PC and scabies can be manipulated, so these infestations can be
prevented, so many health hazards on the students could be prevented. Recommendations: Improving
students' hygiene, health education, and regular dermatological screening and treatment of students are
important essentiality. Also, dermatological health component should be integrated in school health
program. Lastly, further studies in different rural and urban areas in Egypt are recommended.
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INTRODUCTION

School children are considered one of the children all over the world, in developing and
most important sectors of population. They are developed countries. ® ® 7 Skin diseases are
a vulnerable group and great attention should associated with environmental factors and
be paid for them. ® Also, school environment public health approach is particularly
makes children vulnerable to cross transmission important. @ Further, infestations with ecto-
of communicable dermatological diseases, parasitoses are usually considered to be vexing
which can then be passed on to their family disorders. These disorders do not attract much
members. @ So, coordinated school health clinical attention, but they can cause significant
programs in conjunction with community morbidity. ®
efforts can prevent many health problems Pediculosis capitis (PC) and scabies are
among students and help them to establish ubiquitous, contagious, and debilitating
lifelong safety skills. ©¢* parasitic dermatoses. They have been known

Dermatological disorders are among the since antiquity and are distributed all over the
most frequently diagnosed conditions in school world. © ' Depending on the socioeconomic
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setting, these infestations may affect a large
proportion of a population. Ectoparasitic
infestations can be sporadic, endemic, or

epidemic. ©
Infestation of humans by the parasite
Pediculosis humanus capitis had been

recognized for hundreds of years. ‘Y Man is the
only natural host for this parasite; so, PC
infestation remains a major personal and public
health problem, which appears to be on the rise.
@2 PC has a worldwide distribution, with a
variable rate of up to 80.0%. ®® Since the
middle of the 1960s © and during 1970s
prevalence of head lice has increased in many
countries. ™ PC affected all ages, but school-
age children, within the age range of 3-11
years, are the most affected age group. ®* ?
Prevalence of PC among school children varied
in different parts of the world; 3.0% in Poland,
19 8 0% in Iran, ™ 33.7% in Australia, * and
81.4% in Argentina. ™ Also, in Egypt, PC is a
public health problem, school children are the
most important group of population at risk. ¥
Prevalence of PC among school children, in
Egypt, varied from 15.98 % of school children
in Sohag ¥ to 48.2% among primary school
children in Beni Suef. ®” Many factors such as
poor hygiene, socioeconomic status, lack of
medical treatment and resistance to the
treatment leads to increase the prevalence of
head lice. ¢*??

Scabies is a common  encountered
dermatological infestation caused by the itch
mite, Sarcoptes scabiei var homonis, an
obligate human parasite that burrows tunnels
downward into the epidermis. The organism
was identified with the disease over 300 years
ago, ™ but scabies has been known for over
2,500 years. ) Scabies continues to be an
important parasitic disease that persists
throughout the world despite the availability of
various acaricides wused for its control.
Worldwide, an estimated 300 million people
are reported to be infested with scabies, which
spreads through human contact. ® Scabies
itself is not a fatal or life-threatening condition,
but it can be severe and persistent.

Scabies affects a high proportion of population
in many developing ® and developed ©
countries. The prevalence of scabies varies
widely from one country to another. ® In
developing countries the prevalence of the
disease is 5.8%-8.3% among rural populations.
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@4 2D The situation is worsening in
underdeveloped countries in Africa, where
prevalence reaches up to 31.0%.

Scabies occurrence is higher among young
male children. @ It affects 2.2% of school
children in Turkey. ) It is considered a serious
public health problem in Egypt. @ In one
study it is reported that scabies found among
5.8% of the primary school children in Beni
Suef Governorate, Egypt. @

Although, PC and scabies are common
parasitic skin diseases, especially in resource-
poor communities, but data on epidemiology
and morbidity are scanty. ®” So, we decided to
conduct this study to define some
epidemiological characteristics of students
infested with these disorders in primary schools

in Egypt.

STUDY OBJECTIVES
A- Ultimate objective:

Improving quality of health and quality of
life of the school children in Egypt.

B- Immediate objectives:
1- To define the prevalence of PC and scabies
among the studied primary school students in

Cairo, Egypt.
2- To define the sociodemographic,
environmental and health care behavior

characteristics of the school students infested
with these diseases.

3- To determine the effects of these infestations
on the studied school students.

SUBJECTS AND METHODS

A- Technical Design

I- Research Questions: What are the
prevalence PC and scabies among school
children in Cairo, Egypt? Is there socio-
demographic, environmental or health care
behavior characteristics of the affected students
with these diseases?

II- Research Design: A cross-section,
analytical study design was chosen to
investigate the current research problem.

I11- Research Setting: This study was
conducted in Al-Marg region, east district of
Cairo, Egypt. This region is a densely
populated area, contains mainly low and middle
social classes and it is a resource-poor
community. Three primary schools (one public,
one experimental, and one private) were chosen
randomly in this region.
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VI- Research Sample: In each school all
students were recruited and clinically examined
after agreement of their responsible parent. The
total number of students was 2630. The total
number of students (after exclusion of refused
parents, non-cooperative students, absentees or
incomplete data) was 1987; 681 in the public
school, 723 in the experimental school, and 583
in the private school. The students aged 4-13
years. For each infested case a control one was
chosen from the students' class list, the name
after name of the case.

VI- Research Tools and Methods:

1- Diagnosis of PC and scabies: All students
had undergone dermatological examination to
detect those with the diseases. The student's
hair was carefully and closely examined by a
hand lens for presence of viable nits, nymphs or
adult lice in the hair (the criteria for diagnosis
of PC infestation). Scabies was, also, diagnosed
clinically. The definitive diagnosis was made
by microscopic identification of the mites or
eggs from skin scrapings. All the students with
PC and scabies were managed freely and
referred to the school health insurance
physician for follow up.

2- Interview questionnaire: It was used to
collect data relevant to topic of the study. The
cases and controls were interviewed, in case of
too young and/or non-cooperative student one
of his/her parents was interviewed.

B- Operational Design

I- Pilot Study: It was done on 100 students to
test the feasibility of the study at the study sites
and to measure the time and resources needed
for the field work.

11- Ethical Consideration: A verbal agreement
from all the students' parents/care givers to
participate in the research was taken after full
explanation of the aims of the research. The
participants' parents were assured that the
researcher's will investigate and treat all
positive cases and the parents will be informed.
I11- Practical Phase: This phase took about 4
months. The students were examined and the
data were collected through field visits.

V- Statistical Design: Statistical analysis of
data was performed; it included coding, data
entering, and sorting by Microsoft office 2010
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and statistical analysis program IBM, statistical
package for social studies (SPSS) version 20
(SPSS Inc.; Chicago, USA). Chi-square (x?)
and Fisher exact (FE) were used as tests of
significance. The significance level for ¥* and
FE were accepted if the P-value <0.05. Also,
odds ratio (OR) was used to define the risk, the
confidence interval (CI) or exact confidence
limits (ECL) were used to determine the
significance of the OR.

RESULTS

The overall percent of PC and scabies
among the studied school students (table 1)
was 10.2% and 3.4%, respectively. The total
number of diseases was 270 (13.6%) while the
total number of students with diseases was 247
(12.4%). This conflict because there were 46
students infested simultaneously with PC and
scabies.

In the present study (table 2), we showed
that PC was present among 13.4%, 10.2%, and
6.5% of the public, experimental, and private
school students respectively with a statistically
significant difference, P=0.00003. Also; 5.4%,
3.2%, and 1.2% of the public, experimental,
and private school students respectively had
scabies with a statistically significant
difference, P=0.00001. Further; 5.0%, 1.1%,
and 0.7% of the public, experimental, and
private school students respectively had PC and
scabies simultaneously with a statistically
significant difference, P=0.000.

As respect social characteristics of head the
student’s family (table 3), we cleared that low
educational level, low occupational level, and
low social level were statistically significant
risk factors for families of students with PC and
scabies, OR=1.84, 95% CI: 1.26-2.67; OR=
2.35, 95% CI: 1.61-3.43; and OR=2.13, 95%
Cl: 1.46-3.1; respectively. On the other hand,
middle educational level, middle and high
occupational levels, and middle & high social
levels were significant social protective factors
for these families, OR=0.68, 95% CI: 0.47-1.0;
OR=0.62, 95% CI: 0.42-0.91; OR=0.46, 95%
Cl: 0.27-0.78; OR=0.64, 95% CI: 0.44-0.95;
and OR=0.53, 95% CI: 0.32-0.89; respectively.

Regarding personal hygiene and health care
behavior characteristics’ of the studied school
students (table 4); poor hair and body hygiene,
poor environmental hygiene, never received
dermatological ~ examination, no  early
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consultation for skin diseases, and in-
compliance with therapy were personal hygiene
and health care behavior statistically significant
risk factors for students with PC and scabies,
OR=2.13, 95% CI: 1.46-3.11; OR=3.5, 95%
Cl: 2.38-5.17; OR=8.77, 95% CI: 5.71-13.5;
OR=3.31, 95% CI: 2.23-4.91; and OR=4.37,
95% ClI: 2.94-6.49; respectively. On the other
hand, fair hair and body hygiene, fair environ-
mental hygiene, never received dermatological
examination, no early consultation for skin
diseases, and no compliance with therapy were
personal hygiene and health care behavior
statistically significant protective factors for
these students, OR=0.54, 95% CI: 0.36-0.79;
OR=0.33, 95% CI: 0.22-0.49; OR=0.11, 95%
Cl: 0.07-0.18; OR=0.3, 95% CI: 0.2-0.45; and
OR=0.23, 95% CI: 0.15-0.34; respectively.

In respect to personal and familial
characteristics of students with PC (table 5);
prevalence of PC was increased with increasing
age, but there was no age group represented a
statistically significant risk or protective factor,
while the oldest age group was non-statistically
significant factor. On the other hand, female
gender was found to be statistically significant
risk factor (OR=5.74, 95% CI: 3.46-9.58),
while the male gender was statistically
significant protective factor (OR=0.17, 95% CI.
0.1-0.29).

Further, the last birth order child was a
statistically significant risk factor (OR=3.08,
95% CI: 1.97-4.83), while the first birth order
child was a statistically significant protective
factor (OR=0.37, 95% CI: 0.24-0.59).
Moreover, previous infestation with PC,
sibling(s) with PC, and parental history of
infestation with PC were statistically significant
risk factors for PC (OR=6.33, 95% CI. 4.1-
9.77; OR=9.79, 95% CI: 6.17-15.6; and OR=
3.0, 95% CI: 1.48-6.13; respectively. Further,
no previous infestation with PC, no sibling(s)
with PC, and no parental history of infestation
with PC were statistically significant protective
factors for PC (OR=0.16, 95% CI. 0.1-0.24;
OR=0.1, 95% CI: 0.06-0.16; and OR=0.33,
95% CI: 0.16-0.67; respectively. At the same
time, prevalence of scabies was increased with
increasing age, but there was no age group
represented a statistically significant risk or
protective factor. While, male gender was
found to be statistically significant risk factor
(OR=2.12, 95% CI: 1.17-3.86), while the
female gender was statistically significant
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protective factor (OR=0.47, 95% CI: 0.26-
0.85). Also, the last birth order child was
statistically significant risk factor (OR=3.54,
95% CI: 1.91-6.58), while the first birth order
child was statistically significant protective
factor (OR=0.37, 95% CI: 0.18-0.74). Further,
previous infestation with scabies, sibling(s)
with scabies, and parental history of infestation
with scabies were statistically significant risk
factors for scabies (OR=41.04, 95% CI: 17.57-
98.16; OR=32.9, 95% CI: 14.47-76.31; and
OR=4.21, 95% CI: 1.6-11.1; respectively.
While, no previous infestation with scabies, no
sibling(s) with scabies, and no parental history
of infestation with scabies were statistically
significant protective factors for scabies
(OR=0.02, 95% CI: 0.01-0.06; OR=0.03, 95%
Cl: 0.01-0.07; and OR=0.24, 95% CI: 0.09-
0.62; respectively.

As regard distribution of cases with PC
(table 6); crowding index >1 was found to be a
statistically significant risk factor (OR=4.68,
95% CI: 3.07-7.14), while the crowding index
=1 and <1 were statistically significant
protective factors (OR=0.56, 95% CI: 0.37-0.85
and OR=0.24, 9% CI: 0.14-0.41,
respectively). Also, no sun access inside the
house was statistically significant risk factor
(OR=5.88, 95% CI: 3.44-10.13). Further,
shared water supply and bathing facilities were
statistically significant protective factor (OR=
4.34, 95% CI: 2.85-6.63). Also, co-sleeping
was statistically significant risk factor (OR=
1.99, 95% CI: 1.27-3.12). Also, not short cut
hair and sharing hair brushes/combs were
statistically significant risk factors (OR=4.2,
95% CI: 2.76-6.4 and OR=5.06, 95% CI: 2.92-
8.81, respectively).

As respect scabies; crowding index >1 was
found to be statistically a significant risk factor
(OR=7.78, 95% CI: 4.06-15.04), while the
crowding index =1 and <1 were statistically
significant protective factors (OR=0.37, 95%
Cl: 0.18-0.75 and OR=0.15, 95% ECL.: 0.05-
0.39, respectively). Also, no sun access inside
the house was statistically significant risk
factor (OR=7.27, 95% ECL: 2.98-21.27).
Further, shared water supply and bathing
facilities were statistically significant risk
factor (OR=11.6, 95% CI: 5.07-27.54).
Moreover, co-sleeping was statistically
significant risk factor (OR=2.72, 95% CI: 1.3-
5.82). Also, sharing and non sharing
towels/undergarments were non-statistically
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significant risk and protective factors (OR=
1.86, 95% CI: 0.96-3.62).

Regarding distribution of cases with PC and
scabies according to effects of these
infestations (table 7); we observed that
psychiatric disturbances were higher (32.5%)
among PC cases compared to the controls
(11.7%) with a statistically significant
difference (P=0.000). In details, we reported
that irritability, anxiety, and depression were
higher among PC cases compared to the
controls; 13.3% &5.7%, 10.3% &4.4%, and
8.9% &1.6%, respectively with statistically
significant differences (P=0.005, 0.01, and
0.0003, respectively). Further, sleep
disturbance was present in 64.5% of PC cases
compared to 10.5% in the controls with a
statistically significant difference (P=0.000).
Furthermore, relation with peers was isolation
in 62.1% of PC cases compared to 22.3% in the
controls with a statistically significant
difference (P=0.000). Also, secondary bacterial
infections in the scalp was found among 35.5%
and 2.4% of the cases and the controls,
respectively (p=0.000). Lastly, results of the
first term exam were <50.0%, 50.0%-85.0, and
>85.0% in 12.8% &5.7%, 42.4% &40.1%, and
44.8% &54.2%, in PC cases and the controls,
respectively (P=0.008, 0.62, and 0.04,
respectively). At the same time, we showed that
psychiatric disturbances were higher (43.3%)
among scabietic cases compared to the controls
(11.7%) with a statistically significant
difference (P=0.000). In details; irritability,
anxiety, and depression were higher among
scabietic cases compared to the controls; 19.4%
&5.7%, 16.4% & 4.4%, and 7.5% &1.6%,
respectively —with  statistically  significant
differences (P=0.0003, 0.001, and 0.02,
respectively). Further, sleep disturbance was
present in 80.6% of scabietic cases compared to
10.5% in the controls with a statistically
significant difference (P=0.000). Furthermore,
relation with peers was the isolation in 88.1%
of scabietic cases compared to 22.3% in the
controls with a statistically significant
difference (P=0.000). Also, secondary bacterial
infections in the scalp was found among 35.5%
and 2.4% of the cases and the controls,
respectively (p=0.000). Lastly, results of the
first term exam were <50.0%, 50.0%-85.0, and
>85.0% in 13.4% &5.7%, 46.3% &40.1%, and
40.3% &54.2% in the cases and controls,
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respectively (P=0.03, 0.36, and 0.04,
respectively).
DISCUSSION
Prevalence of PC and scabies differ in
different communities and  populations

according to many factors, which include social
and environmental characters of the community
and population, health habits of the community,
personnel hygiene, and technical methods used
in diagnosis of these diseases.
PC and scabies are common among primary
school children. ®” PC, also known as head lice
infestation, is an important public health
concern, which affects millions of children
around the world. @3

The peak incidence is between 5 and 13
years of age. ™ 3@ So, prevalence of PC
probably keeps high among primary school
children. This occurs probably because as
children inter the school, they will be in contact
with large numbers of children coming from
families with different socioeconomic and
cultural levels. Also, the child has no
knowledge about the possibilities of
transmission of head lice, especially if his/her
parents were illiterates. As the children grow
up their knowledge will improve and
subsequently decreases the rate of infestation.
33 While, prevalence of scabies probably keeps
low due to increasing pruritus and clinical
lesions it causes to the infested individual; this
is not the case of PC, because in general, the
lesions are secondary. ¥

In the present study we cleared that
prevalence of PC among the studied school
students was 10.2%. This figure is similar to
that of Inanir et al. @; they illustrated
prevalence of infestation 9.4% among primary
school children in Turkey.

On one hand, our figure is less than that of
15.0% among school children in Torino, France
39 55.0% among Ethiopian immigrants in
Israel ®°, 40.0% in Taiwan ®”, 25.4% among
school children in Chile, ™ 81.4% and 61.4%
among school children in Argentina ®" 3?),
33.7% in Australia, ™ 35.5% in Malaysia )
28.3% in the U.K “0, 43.4% in a slum area in
Brazil ©?, 21.2% in Iraq ®% 14.1% in Palestine
@) and 16.8% in the Gaza, Palestine. “?
Epidemiologic  studies that have been
conducted in Turkey showed prevalence of PC
have been reported to be 18.6% in Adana,
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16.1% and 20.7% in lzmir, 7.3% in Sivas, and
1.8% in Ankara. “® The highest figure of
Heukelbach et al. ® could be explained, the
study is a community based study in a slum
area in Brazil.

In Egypt, our figure is less than that of
Nada et al. *, Morsy et al. “?, El-Shafie &
El-Shazly “®, and El-Rifaie et al. ®; they
showed prevalence’s of 15.98% among school
children in Sohag, 21.86% in Cairo, 32.2% in
Minofiya, and 48.2% among the primary
school children in Beni Suef, respectively. The
highest figure of El-Rifaie et al. ®” could be
explained, the study sample contains rural
school students with high prevalence (51.6%)
of PC compared to urban school students
(40.4%), low personal hygiene, big family size,
and low socioeconomic standard.

On the other hand, our figure (10.2%) is
higher than the following; 0.8% and 5.1%
among preschool nursery “® and school “”
children in Turkey, 1.8% among school
children in Iran, @ 3.0% among school
children in Poland, ™ 3.7% among primary
school children in Nigeria “®, 5.2% in Saudi
Arabia 9, 55% in Egypt ®?, 6.5% among
primary school children in Ethiopia ©, and
6.8% among primary school children in Sierra
Leone. ©V

At the same time, the overall prevalence of
scabies among our studied school students was
3.4%. This figure is higher than that of
Kristensen @ Morsy et al. ®”, Sagua et al.
@9 Downs et al. ®, Hegazy et al. ®®, Speare
& Buettner Y, and inanir et al. @, The
prevalence of infestation with scabies was
found to be 1.06% among school children in
Ethiopia, © 1.8% among school children in
Chile, ®¥ 2.37% among school children in
Argentina ¥, 2.6% among students in Egypt
%2 "and 2.2% among primary school children in
Turkey. » On one hand, Onlen et al. ®*, and
Ciftci etal. “® noticed prevalence of scabies
was 0.48% and 0.4%, respectively among
school and preschool nursery children in
Turkey. On the other hand, our figure is less
than that of El-Rifaie et al. ®”; they illustrated
prevalence of infestation 5.8% among primary
school children in Beni Suef Governorate,
Egypt. Also, a study conducted among primary
school children in Turkey reported the
prevalence of scabies was 9.9%.% Further, our
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figure (3.4%) is less than that of Heukelbach et
al. @V: they reported prevalence of infestation
of scabies was 8-8% of the population in a slum
area in Brazil. Lastly, most of general
practitioners and dermatologists rarely or never
reported scabies to the health authorities. As a
result, the true incidence of scabies in many
countries is not known. “

Further, we cleared that co-infestation of
PC and scabies was found among 2.3% of the
students. Heukelbach et al. ® showed that
age < 15 years, being of female sex and living
in the urban slum were independent factors
contributing to the simultaneous co-infestation
with PC and scabies.

We showed that PC, scabies, and mixed
infestation are more common in the public
school compared with experimental and private
schools with a statistically significant
difference. Public school is almost free of
charge and experimental school is of minimal
charge, while private school is completely paid
i.e. with high charge. So, these results mean
that there is a relation between economic level
of the students and occurrence of PC and
scabies. Further, Karim et al. ®® noticed that
scabies severity and re-infestation were related
to household income (P<0.001 for both). On
the other hand, Ciftci etal. “® observed that
family income was not found to be significantly
differs between infested and non infested cases,
however infested children belonging to families
with low income were majority, 42.9%. Also,
we assume that another cause of the low
prevalence of infestation in private school is the
low number of students in the class.

Social status and living standard of human

being significantly affected the prevalence of
PC (16, 22, 57, 58, 59, 60)

In this study, we cleared that low
educational level of head of the family, low
occupational level, and low social level were
significant risk factors for families of students
with PC and scabies.

PC and scabies are diseases, which are
strongly influenced by socioeconomic factors.
@420 Our result regarding increase prevalence
of PC and scabies among school students
belonging to families with low educational
status was in agreement with inanir et al. ,
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Ciftci et al. “®, and Salih ©¥; they showed that
PC and scabies were more common among
children of illiterate parents have no or little
knowledge about health care ©¥; educated
parents have more information about head lice.
9. 6. 6D prevalence of PC infestation was
correlated with level of education (p=0.04),
father’s job (p=0.01), father’s education
(p=0.003), and mother’s education (p=0.001).
9 Also, prevalence of PC was greater among
students whose parents’ education level was
low; Motovali-Emami et al. @ noticed that
pupils who reported as having been infested
with head lice in the previous 6 months; their
mother's education level was a significant risk
factor. Further, we noticed increase prevalence
of PC and scabies among school students
belonging to families with low occupational
level. Infestation was found to be more
frequent among children whose mothers were
housewives than children with mothers of other
occupations (P <0.05). “® This could be
explained; housewives might be having low
educational level, so they cannot find official
jobs outside their homes.

Scabies is prevalent in all socioeconomic
groups and communities throughout the world.
In some developed cities the prevalence rates
vary between 6.0% and 27.0%. ®® While, De
Doucet et al. ®® showed that scabies was more
significantly more prevalent among poor and
fair socioeconomic status.

Low socioeconomic status significantly
increases the rate of PC infestation, (7?3 42 58
5989 Our result regarding increase prevalence
of PC and scabies among school students
belonging to families with low socioeconomic
status were in accordance with Hegazy et al.
®2 they observed that scabies was more
common among families  with  low
socioeconomic status in Egypt. Also, in Egypt,
El-Rifaie et al. ® illustrated that PC and
scabies were found more common among
school students from families with low social
class. Further, El-Shafie & El-Shazly “® and
Nada et al. ® in Egypt, cleared that low
socioeconomic status significantly increased
the rate of PC infestation.

We reported that poor hair and body
hygiene (56.3%) and poor environmental
hygiene (65.2%) were found to be statistically
significant risk factors for students with PC and
scabies. Islam encourages importance of health
and individual hygiene. So, this should lower
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prevalence rates of PC and scabies infestations
in Islamic countries like Egypt. A negative
relation was found between the frequency of
hair washing and head lice infestation in Egypt.
(20. %0 19 Also, Alzain “? found that PC
infestation rate was greater among children
who did not have separate facilities for bathing
in their houses.

On the other hand, there was a negative
correlation between frequency of hair washing
and head louse infestation; students who wash
hair >3 per week had the least PC infestation
compared with the children who wash hairs 1
or 2 time per week. ® In addition, prevalence
of PC infestation was associated with the
frequency of using shampoo. Also, Salih ©¥
and Al-Shawa “® showed that poor hair
hygiene leads to increase the prevalence of PC.
Karim et al. ®® noticed that 74.0% of scabietic
children were living in poorly ventilated
buildings. Further, they showed that sanitation
was also poor; 39.0% of them bathed
infrequently. Also, they reported that scabies
severity and re-infection were associated with
infrequent washing of clothes (P<0.001) and
bed linen (P<0.001), and infrequent bathing
(P<0.001) with soap (P<0.001). On the other
hand, Ciftci et al. “® showed that frequency of
hair washing was not found to be significantly
differ between infested and non infested
subjects, however infested children who
infrequently hair washers (once/week) were the
commonest compared to children who
frequently hair washers (twice/week).

In the current study, we showed that never
receiving skin examinations, no early
consultation  for  skin  diseases, and
incompliance with therapy were found to be
statistically significant risk factors among
cases. Screening and treatment for PC among
children should be done continuously in order
to reduce infestation rates. ©® Also, Alzain “?
showed that prevalence of PC infestation was
associated with the frequency of hair
examination (P < 0.05). Al-Shawa “? showed
that lack of medical treatment and resistance to
the treatment lead to increase the prevalence of
head lice.

We cleared that prevalence of PC increased
with increasing age among primary school
children but no age group found to be a
statistically significant risk factor. The peak
incidence of PC is from 5 to 13 years of age. *?


http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciftci%20IH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kulac%20M%5Bauth%5D
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciftci%20IH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kulac%20M%5Bauth%5D

Risk Factors and Effects of Infestation...

Our result is consistent with El-Rifaie et al. ®*
and Nada et al. ™; they did not find any
significant influence of age on the incidence of
infestation. While, results of many other studies
as Combescot ®® Gbakima & Lebbie Y,
Chouela et al. *”, Shakkoury & Abu-Wandy
@ Amr & Nusier ® Heukelbach et al. ©Y,
and Nada et al. ®@ have been reported
significant increase of PC among older primary
school students compared to the younger ones.
On the other hand; Sagua et al. ™, Menan et
al. ®, Morsy et al. “, Salih ¥, and Alzain
“2) reported significant higher prevalence of PC
among younger school students aged 6-9 years
as compared to the older students who aged 10-
13 years.

The low infestation rate in children 10 years
of age and older observed in these studies may
indicate better personal hygiene practices,
including regular combing and washing of the
hair, are probably the main reason for the low
head lice infestation rate in this group in
comparison to the younger groups, made up of
students who may need help from their parents
in combing and washing their hair. Also, there
are relation between PC infestation and age
(p=0.04); children 8-9 years had the most head
infestation (41.7%) and children >12 years had
the lowest infestation (3.3%). ®©

Also, we cleared that female and male
genders were found to be statistically
significant risk and protective factors,
respectively for PC. This result is accepted and
expected as females almost had long hair that
necessitates great and difficult careful, while
boys usually had short hair that facilitates care.
Also, our result is in agreement with results of
many studies; Ebomoyi “®, Sagua et al. ¥,
Speare & Buettner ‘Y, Amr & Nusier ©?,
inanir et al. ©, Heukelbach et al. ®?, Nada et
al. @ and Alzain “?. Further, our result is in
agreement with El-Rifaie et al. ® in Egypt;
they found that prevalence of PC was 86.9%
and 13.1% among female and male school
students,  respectively  with  statistically
significant difference, P<0.001. In Irag, Salih
33 showed 72.2% prevalence of PC infestation
among girls compared to 27.8% among boys.
Further, Motovali-Emami et al. “9 observed
that prevalence of PC infestation was
significantly higher in girls (2.9%) than in boys
(0.6%) (P=0.000). On the other hand, Ciftci
etal. “® found no significant gender
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differences in infested cases with PC and
scabies; 42.9% of the infested cases were boys
and 57.1% were girls.

In the current study, we observed that the
last birth order child was found to be a
significant risk factor for PC. This result is
accepted and expected as the last birth order
child might have been paid little attention and
care by parents. Also, this might be because the
last birth order child might be members of large
families and so parents may pay less attention
to hair care. ® At the same time, previous
infestations with PC, sibling(s) with PC, and
parental history of infestation with PC were
found to be significant risk factors for PC.
Again, these results are accepted and expected
as PC is an infectious disease that has the
ability to spread by close contact governing by
overcrowding and low hair hygiene. Also,
children might be infested through contact with
their diseased parents. Al-Shawa® cleared
that PC transmit from person to person directly
during children's play. Also, PC and scabies are
diseases that carry a high social stigma, so such
patients hesitate to seek medical treatment or
tell others that he/she infested with one of
them, otherwise percent of parents who infested
with one or both of them might be higher. Our
results are consistent with Motovali-Emami et
al. “: they reported that 58.8% of the infested
children with PC were reported as having been
infested with head lice in the previous 6
months.

As regard infestation with scabies;
prevalence of scabies increased with increasing
age among school children but no age group
found to be a statistically significant risk factor.
This result is in agreement with El-Rifaie et al.
@) in Egypt. Also, we noticed that male and
female genders were found to be statistically
significant risk and protective factors,
respectively for PC. Again, this result is in
agreement with El-Rifaie et al. ®; they found
that scabies was more common among male
(58.3%) than female (41.7%) students, but with
non-statistically significant difference. Also,
Amro and Hamarsheh @ showed that scabies
was more common among males than females
with non-statistically significant difference. On
the other hand, Morsy et al. ®® found 1:1.5
male to female ratio. Further, there is an
inconsistency as regard the role of gender in
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scabies prevalence. ®* 2 Therefore, global

meta-analysis is recommended to better
understand role of gender in occurrence of
scabies prevalence worldwide. ®

Further, we reported that the last birth order
child was found to be a significant risk factor
for scabies. Also, previous infestation with
scabies, sibling(s) with scabies, and parental
history of infestation with scabies were found
to be significant risk factors for scabies. Again,
these results are accepted and expected as
scabies is an infectious disease that has the
ability to spread by close contact governing by
overcrowding and low body hygiene. Also,
Karim et al. ®® observed that about 71.0% of
the scabitic children had been re-infected.

In this study, we cleared that crowding index
>1 was found to be a significant risk factor for
PC.

Environmental conditions and poor hygiene
lead to increase the prevalence of PC. ?? Also,
Nada et al. @ and Salih ®® showed that large
family size was associated with increase
prevalence of PC. Also, Alzain “? reported that
infestation with PC in children who were living
in large families was greater than among those
living in smaller families. This may be because
children with overcrowding index families have
a higher risk of being infested by their siblings.
(5.8 Also, no sun access was found to be a
significant risk factor for PC. Further, shared
water supply and bathing facilities were found
to be a significant risk factor for PC. At the
same time, co-sleeping was found to be a
significant risk factor for PC. Co-sleeping, a
habit, which had a close relation to the family
size, was found to have great influence on the
PC infestation; co-sleepers are liable of
infestation more than three and half times than
single sleepers. ® So, physical contacts,
especially head to head contact are the most
important factors in transmission of head lice
infestation. ©¥

In the present study, we showed that not
short cut hair and sharing hair brushes were
found to be significant risk factors for PC. PC
transmits from person to person directly and
through contact with objects carrying lice such
as brushes, combs, clothing, and towels. ®®
Also, a relation was found between PC
infestation and sharing items such as combs
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between children in the same family or beers.
(16, 42)

Further, prevalence of PC increases with
sharing of bed and taking bath in a common
place are dissemination factors of head louse
infestation among children. “® PC infestation
often is found in long haired female than male
with short hair. ®® However, when male’s
hairstyle resembled to female hairstyle;
infestation with PC was slightly predominant
among males, 55.4%. ™ In details, students
with short hair had a lower infestation rate
(4.4%) compared to those with longer hair
(15.4%).“? Also, medium length hair (5-15
cm) pupils were found to be more susceptible
to be infested nearly two and half times as
much as those of short hair (<5cm).

Regarding distribution of cases with scabies
according to environmental conditions;
crowding index >1 was found to be a
significant risk factor for PC. Hegazy et al. ©?
and El-Rifaie et al. ®® showed that scabies was
prevalent among children of large family and
higher crowding index. Also, no sun access was
found to be a significant risk factor for PC.
Further, shared water supply and bathing
facilities were found to be significant risk
factors for PC. At the same time, co-sleeping
was found to be a significant risk factor for PC.
Scabies severity and re-infection were
associated  with  overcrowded  sleeping
arrangements (P<0.001). ©®

Lastly, we noticed that sharing towels
and/or undergarments was found to be a
significant risk factor for PC. Also, Karim et
al. ®® observed that 21.0% shared towels, 8.0%
shared undergarments, 30.0% shared bed linen,
and 81.0% kept their used clothes on a
communal line or shelf.

In the current study we cleared that PC and
scabies had drawback effects on many aspects
of the health such as psychiatric, sleep, and
peers’ relation disturbances. Scabies itself is
not a fatal or life-threatening condition, but it
can be severe and persistent, leading to
debilitation and discomfort, depression, and
secondary skin infections. Post-infective
complications such as acute post-streptococcal
glomerulo-nephritis are common. ®¥ Also, our
findings as regard PC were similar, but with
milder hazards on the same health aspects, to
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that of scabies. PC causes scalp pruritus; this
symptom is in response to sensitization to both
saliva of the louse and fecal antigens may be so
intense that lead to excoriations, secondary
bacterial infection ©®, disturbances, sleep loss,
and scratching. Although, PC infestation is
found on the head, it hybridizes easily with
other strains such as pediculosis corporis,
which is found on the body. (¢> "

CONCLUSIONS AND
RECOMMENDATIONS

We can conclude that PC and scabies were
prevalent among primary school students and
they were more common in the public schools.
The study findings have potentially dangerous
implications for public health. Many causes of
these diseases can be manipulated and
prevented. Immediate attention should be given
to developing a sustainable long-term
intervention program to combat PC and
scabies, and to save thousands of children from
impending complications. Improving students'
and environment's hygiene, health education,
and regular dermatological screening and
treatment of students are important essentiality.
We should encourage Islamic rules regarding
importance of health and individual hygiene
that would reduce prevalence of PC and scabies
in our Islamic country. Also, improvement of
socioeconomic conditions is needed to reduce
the prevalence of these diseases to reduce costs
related to their treatment and effects.
Dermatological health component of school
health services should be integrated in school
health program. Further, teacher and school
nurse must have role in PC and scabies
prevention and control. Lastly, more studies on
students in different rural and urban areas in
Egypt are recommended.

REFERENCES

1. Abdel-Wahab MF and Mahmoud SS (1987):
Schistosomiasis in  Egypt. Clin Trop Med
Communic Dis., 2: 371-95.

2. Shakkoury WA and Abu-Wandy E (1999):
Prevalence of skin disorders among male school-
children in Amman, Jordan. East Mediter Health J.,
5 (5): 955-9.

3. Allensworth D, Lawson E, Nicholson L, and
Wycho J (1997): Schools and health: Our nation’s
investment. National Academy Press, Washington.
4. ElI-Moselhy EA, Ammar MA, Abd-Allah KM,
Ismail 1A, and Abd-Allah ES (2005):
Epidemiological study of risky behavior and their

200

relation with mental ill health among secondary
school students in Cairo. Egypt J Hosp Med., 19: 1-
17.

5. Markkola L, Mattila KJ, and koivikko MJ
(1989): Sauna habits and related symptoms in
Finnish children. Eur J Pediatr., 149 (3): 221-2.

6. Figueroa JI, Fuller LC, Abrahat A, and Hay
RJ (1996): The prevalence of skin disease among
school children in rural Ethiopia: A preliminary
assessment of dermatologic needs. Pediatr
Dermatol., 13(5): 378-81.

7. inanir I, Sahin MT, Giindiiz K, Din¢ G, Tiirel
A, and Oztiirkcan S (2002): Prevalence of skin
conditions in primary school children in Turkey:
Differences based on socioeconomic factors. Pediatr
Dermatol., 19 (4): 307-11.

8. Takano-Lee M, Edman JD, Mullens BA, and
Clark JM (2004): Home remedies to control head
lice: Assessment of home remedies to control the
human  head louse, Pediculus  humanus
capitis (Anoplura: Pediculidae). J Pediatr Nurs., 19:
393-8.

9. Chosidow O (2000): Scabies and pediculosis.
Lancet, 355 (9206): 818-26.

10. Motovali-Emami M, Aflatoonian MR, Fekri
A, Yazdi M, and Mahbobeh (2008):
Epidemiological aspects of pediculosis capitis and
treatment evaluation in primary-school children in
Iran. Pakist J Biolo Sci., 11 (2): 260-7.

11. Speare R and Buettner PG (1999): Head lice
in pupils of a primary school in Australia and
implications for control. Int J Dermatol., 38 (4):
285-90.

12. Gurevitch AW (1985): Scabies and lice. Pediatr
Clin North Am., 32 (4): 987-1018.

13. Kokturk A, Baz K, Bugdayci R, Sasmaz T,
Tursen U, Kaya TI, and Ikizoglu G (2003): The
prevalence of pediculosis capitis in schoolchildren
in Mersin, Turkey. Int J Dermatol., 42: 694-8.

14. Sagua H, Rivera AM, Zamora M, Neira
I, Araya J,and Maluenda R (1997):
Epidemiological study of pediculosis capitis and
scabies in schoolchildren from Antofagasta, Chile,
1995. Bol Chil Parasitol., 52 (1-2): 33-6.

15. Wegner Z, Racewicz M, and Stanczak J
(1994): Occurrence of pediculosis capitis in a
population of children from Gdansk, Sopot, Gdynia
and the vicinities. Appl Parasitol., 35 (3): 219-25.
16. Vahabi B, Vahabi A, Gharib A, Sayyadi M,
and Sayyad S (2013): Prevalence of head louse
infestations and factors affecting the rate of
infestation among primary schoolchildren in Paveh
City, Kermanshah Province, Iran in the years 2009
to 2010. Life Sci J., 10(12s): 360-4.

17. Chouela E, Abeldano A, Cirigliano M,
Ducard M, and Neglia V (1997): Head louse
infestations: Epidemiologic survey and treatment
evaluation in Argentinean school children. Int J
Dermatol., 36 (11): 819-25.


http://onlinelibrary.wiley.com/doi/10.1111/pde.2002.19.issue-4/issuetoc
http://www.thelancet.com/search/results?fieldName=Authors&searchTerm=Olivier+Chosidow
http://www.thelancet.com/journals/lancet/issue/vol355no9206/PIIS0140-6736(00)X0178-X
http://www.ncbi.nlm.nih.gov/pubmed?term=Sagua%20H%5BAuthor%5D&cauthor=true&cauthor_uid=9497538
http://www.ncbi.nlm.nih.gov/pubmed?term=Rivera%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=9497538
http://www.ncbi.nlm.nih.gov/pubmed?term=Zamora%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9497538
http://www.ncbi.nlm.nih.gov/pubmed?term=Neira%20I%5BAuthor%5D&cauthor=true&cauthor_uid=9497538
http://www.ncbi.nlm.nih.gov/pubmed?term=Neira%20I%5BAuthor%5D&cauthor=true&cauthor_uid=9497538
http://www.ncbi.nlm.nih.gov/pubmed?term=Araya%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9497538
http://www.ncbi.nlm.nih.gov/pubmed?term=Maluenda%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9497538

Essam EL-Moselhy et al

18. Morsy TA, Sarwat MAA, and Fawzi AFA
(1994): Some clinical features of pediculosis among
school children. J Egypt Soc Parasitol., 25(2): 509-
12.

19. Nada EA, El-Nadi NA, and Abu-El Dahab SH
(2006): Epidemiological studies on pediculosis
capitis in Sohag governorate. Egypt Dermatol
Online J., 2: 9-14.

20. El-Rifaie AA, Meabed MH, and Mostafa OA
(2000): Epidemiology of scabies and pediculosis
capitis among primary school children in Beni Suef
Governorate, Egypt. Egypt J Med Sci., 21 (1): 187-
95.

21. Koch T, Brown M, selim P, and Isam C
(2001): Towards the eradication of head lice:
Literature review and research agenda. J Clinic
Nurs., 10: 364-71.

22. Al-Shawa RM (2008): Pediculus capitis,
infestation according to sex and social factors in
Gaza Governorate. Islam Univers J., 16 (1): 75-83.
23. Borges R and Mendes J (2002):
Epidemiological aspects of head lice and scabies in
children attending day care centers, urban, and rural
schools in Uberlandia, central Brazil. Mem Inst
Oswaldo Cruz., 97: 189-92.

24. Orrico JA and Krause-Parello CA (2010):
Facts, fiction, and figures of the Sarcoptes
scabiei infection. J Sch Nurs., 26: 260-6.

25. Downs AM, Harvey I, and Kennedy CT
(1999): The epidemiology of head lice and scabies
in UK. Epidemiol Infect., 122 (3): 471-7.

26. Kristensen JK (1991): Scabies and pyoderma
Lilongwe, Malawi: Prevalence and sesonal
fluctuation. Int J Dermatol., 30 (10): 699-702.

27. Buczek A, Pabis B, Bartosik K, Stanislawek
IM, Salata M, and Pabis A (2006):
Epidemiological study of scabies in different
environmental conditions in central Poland. Ann
Epidemiol., 16: 423-8.

28. Henderson CA and Nykia M (1992):
Treatment of scabies in rural East Africa: A
comparative study of two regimens. Trop Doct., 22:
165-7.

29. Amro A and Hamarsheh O (2011):
Epidemiology of scabies in the West Bank,
Palestinian Territories (Occupied). Int J Infec Dis.,
16: e117—e20.

30. Morsy TA, Kenawi MZ, Zohdy HA, Abdalla
KF, and Fakahany AF (1993): Serum
immunoglobulin and complement values in scabetic
patients. J Egypt Soc Parasitol., 23 (1): 221-30.

31. Heukelbach J, Wilcke T, Winter B, and
Feldmeier H (2005): Epidemiology and morbidity
of scabies and pediculosis capitis in resource-poor
communities in Brazil. Brit J Dermatol., 153 (1):
150-6.

32. Hodjati MH, Mousavi N, and Mousavi M
(2008): Head lice infestation in schoolchildren of a

201

low socio-economy area of Tabriz city, Iran. African
J Biotechnol., 7(13): 2292-4.

33. Salih SM (2006): Incidence of Pediculus
humanus capitis among children in Al-Alam village.
J Kirkuk University Scientific Studies, 1(1): 33-8.
34. Cloven R and Prose N (1994): Parasitic
infestation of the skin. Pediatr Ann., 23: 436-42.

35. Combescot C (1990): Current epidemiology of
pediculosis capitis. Bull Acad Natl Med., 174 (2):
231-6.

36. Mumcuoglu KY, Miller J, Gofin R, Adler B,
Ben-Ishai F, Almog R, Kafke D, and Klaus S
(1993): Epidemiological studies on head lice
infestation in Israel. I. Parasitological examination
of children. Int J Dermatol., 29: 502-6.

37. Fan PC, Chao D, Lee KM, Chan CH, and Liu
HY (1991): Chemotherapy of head louse (Pediculus
humanus capitis) infestation of gamma benzene
hexachloride (gamma-BHC) among school children
in Szu-Hu District, Yunlin County, Central West
Taiwan. Zhonghua Yi Xue Za Zhi (Taipei), 48: 13-
9.

38. Catala S, Junco L, and Vaporaky R (2005):
Pediculus capitis infestation according to sex and
social factors in Argentina. Revista Saude Publica
J., 39: 438-43.

39. Bachok N, Nordin RB, Awang CW, Ibrahim
NA, and Naing L (2006): Prevalence and
associated factors of head lice infestation among
primary schoolchildren in Kelantan, Malaysia.
Southeast Asian J Trop Med Public Health, 37: 536-
43.

40. Downs AM, Stafford KA, Stewart GH, and
Coles GC (2000): Factors that may be influencing
the prevalence of head lice in British school
children. Pediatr Dermatol., 17: 72-4.

41. Al-Shawa RM (2006): Head louse infestations
in Gaza governorates. Med Entomol J., 43(3): 505-
7.

42. Alzain B (2012): Pediculosis capitis infestation
in school children of a low socioeconomic area of
the North Gaza Governorate. Turk J Med Sci., 42
(Sup.1): 1286-291.

43. Ozcan A, Dogan G, Senol M, Yakici C, Sahin
S, and Yologlu S (1996): The Prevalence of
pediculosis capitis and scabies among students of
primary schools in Malatya. Acta Parasitol
Turcica, 20: 61-5.

44. Morsy TA, Abou el-Ela RG, Mawla MY, and
Khalaf SA (2001): The prevalence of lice infesting
students of primary, preparatory, and secondary
schools in Cairo, Egypt. J Egypt Soc Parasitol., 31:
43-50.

45. El-Shafie O and El-Shazly H (2000): Head lice
among primary school children in Minofiya and the
effect of different protocols of treatment. Egypt J
Med Sci., 21: 331-40.

46. Ciftci IH, Karaca S, Dogru O, Cetinkaya
Z,and Kulac M (2006): Prevalence of pediculosis


http://www.sciencedirect.com/science/article/pii/S1201971211002232
http://www.sciencedirect.com/science/article/pii/S1201971211002232
http://onlinelibrary.wiley.com/doi/10.1111/bjd.2005.153.issue-1/issuetoc
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532640/#B12
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532640/#B12
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532640/#B12
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532640/#B12
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532640/#B12
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2532640/#B12
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ciftci%20IH%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karaca%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dogru%20O%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cetinkaya%20Z%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kulac%20M%5Bauth%5D

Risk Factors and Effects of Infestation...

and scabies in preschool nursery children of Afyon,
Turkey. Korea J Parasitol., 44 (1): 95-8.

47. Atambay M, Karaman O, Karaman U, Aycan
O, Yologlu S, and Daldal N (2007): The frequency
of intestinal parasites and head lice among students
of the Aksemsettin Primary School for Deaf
Students. Turkey Parazitol Derg J, 31: 62-5.

48. Ebomoyi EW (1994): Pediculosis capitis among
urban school children in llorin, Nigeria. J Nation
Med Asso., 86 (11): 861-4.

49. Al-Saeed WY, Al-Dawood KM, Bukhari IA,
and Bahnassy AA (2006): Prevalence and pattern
of skin disorders among female schoolchildren in
Eastern Saudi Arabia. Saudi Med j., 27: 227-34.

50. El-Basheir ZM and Fouad MA (2002): A
preliminary pilot survey on lice pediculosis in
Sharkia Governorate and treatment of lice with
natural plant extracts. J Egypt Society Parasitol., 32:
725-36.

51. Gbakima AA and Lebbie AR (1992): The
head louse in Sierra Leone: An epidemiological
study among school children in the Njala area. West
AfrJ Med., 11(3): 165-71.

52. Hegazy AA, Darwish NM, Abdel Hamid 1A,
and Hammad SM (1999): Epidemiology and
control of scabies in Egyptian village. Int J
Dermatol., 38 (4): 291-5.

53. De Doucet MMA, Miranda MB, and Arce
MA (1997): Prevalence of Pediculosis humanus
capitis and Sarcoptes scabiei in primary schools of
Cordoba, Argentina: Analysis in relation to sex, age,
and socioeconomic conditions. Res Rev ill
Parasitol., 57 (2): 67-9.

54. Onlen Y, Akcali C, Yigit H, Savas L, Culha
G, Seraslan G, and Savas N (2004): Hatay il
merkezinde  ilkogretim  okullarinda  scabies
siklhigi. Klim Derg, 17: 193-5.

55. Cetinkaya Z, Altindis M, Kulac M, Karaca S,
and Piyade M (2004): Prevalence of Pediculus
capitis in primary schools in Afyon and treatment
with permethrin. Acta Parasitol Turcica, 28: 215-7.
56. Karim SA, Anwar KS, Khan MAH, Mollah
MAH, Nahar N, Rahman HEMR, M. Al Mamun
M, Goni N, Hossain MM, Rahman MS, Begum
HA,and Das SK (2007): Socio-demographic
characteristics of children infested with scabies in
densely populated communities of residential

202

madrashas (Islamic education institutes) in Dhaka,
Bangladesh. Public Health, 121 (12): 923-34.

57. Kamiabi F, and Nakhaei FH (2005):
Prevalence of Pediculosis capitis and determination
of risk factors in primary-school children in
Kerman. East Mediter Health J., 11(5-6): 988-92.
58. Nazari M, Fakoorziba MR, and Shobeiri F
(2006): Pediculus capitis infestation according to
sex and social factors in Hamedan, Iran. South East
Asia J Trop Med Public Health, 37 (3): 95-8.

59. Toloza A, Vassena C, Gallardo A, Gonzalez-
Audino P, and Ines-Picollo M (2009):
Epidemiology of pediculosis capitis in elementary
schools of Bueno Aires, Argentina. J Parasitol Res.,
104: 1295-8.

60. Bibi F, Tasawar Z, and Ali Z (2011): The
prevalence of human pediculosis in Kot Addu
district Muzzaffargarh (Punjab), Pakistan. J Anim
Plant sci, 21(2): 364-7.

61. Moradi AR, Zahirnia AH, Alipour AM, and
Eskandari Z (2009): The prevalence of pediculosis
capitis in primary school students in Babhar,
Hamadan Province, Iran. J Res Health Sci., 9 (1):
45-9.

62. Muhammad ZM, Saidatul SR, Adil AR,
Rohela M, and Jamaiah | (2010): Prevalence of
scabies and head lice among children in a welfare
home in Pulau Pinang, Malaysia. Trop Biomed.,
27(3): 442-6.

63. Amr ZS and Nusier MK (2000): Pediculosis
capitis in northern Jordan. Int J Dermatol., 39 (12):
919-21.

64. Menan EI, N’Geussan G, Kiki-Barro PC,
Nebavi NG, Adjetey TA, and Kone M (1999):
Scalp pediculosis in school environment in the city
of Abidjan: Prevalence and influence of
socioeconomic conditions. Sante., 9 (1): 32-7.

65. Willems S, Lapeere H, Haedens N, Pasteels I,
Naeyaert JM, and De Maeseneer J (2005): The
importance of socio-economic status and individual
characteristics on the prevalence of head lice
children. Eur J Dermatol., 15: 387- 92.

66. Malcolm CE and Bergman JN (2007): Trying
to keep ahead of lice: A therapeutic challenge. Skin
Therapy Letter, 11: 1-6.

67. Burgees IF (2004): Human lice and their
control. Ann Rev Entomol., 49: 457-81.


http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285
http://www.sciencedirect.com/science/article/pii/S0033350607000285

Essam EL-Moselhy et al

Table (1): Frequency distribution of pediculosis capitis and scabies among the studied students

Types of skin infestations No. (n=1987) Percent
Pediculosis capitis 203 10.2
Scabies 67 3.4
Pediculosis capitis & scabies 46 2.3
Total number of infested students 270 13.6
Total number of students with infestaions 247 124

Table (2): Frequency distribution of cases with pediculosis capitis and scabies among students in

public, experimental, and private schools

School type
Types of skin infestations Public |Experimental| Private ¥ P-
(n=681) (n=723) | (n=583) value
No. % No. % | No.| %

Pediculosis capitis 91 13.4 74 102 | 38 | 6.5 | 16.04 | 0.00003
Scabies 37 5.4 23 3.2 7 1.2 | 17.39 | 0.00001
Pediculosis capitis & scabies 34 5.0 8 11 4 0.7 | 33.10 | 0.000
Total number of infested students 128 | 18.8 97 134 | 45| 7.7 | 32.85| 0.000
Total number of students with infestations 111 | 16.3 93 129 | 43 | 7.4 | 23.17 | 0.000

Table (3): Distribution of cases with pediculosis capitis (PC) and scabies, and control group of
students according to head of their families’ social characteristics

PC/scabies Controls
Social characteristics (n=247) (n=247) OR (95% CI)
No. % No. %
Head of the family educational level:
Low (illiterate & read/write) 131 | 53.0 94 38.1 | 1.84(1.26-2.67)#
Middle (up to preparatory) 82 33.2 104 42.1 | 0.68 (0.47-1.00)#"
High (secondary & university) 34 13.8 49 19.8 0.65 (0.39-1.07)
Head of the family occupational level:
Low (unskilled) 148 | 59.9 96 38.9 | 2.35(1.61-3.43)#
Middle (semi-skilled) 72 29.2 99 40.1 | 0.62(0.42-0.91)#
High (skilled labor & professional) 27 10.9 52 21.0 | 0.46 (0.27-0.78)#"
Social level:
Low 141 57.1 95 38.5 2.13 (1.46-3.1)#
Middle 76 30.8 101 40.9 0.64 (0.44-0.95)#1
High 30 12.1 51 20.6 0.53 (0.32-0.89)#1

#= Significant risk factor

#' = Significant protective factor
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Table (4): Distribution of cases with pediculosis capitis (PC) and scabies, and control group of
students according to personal hygiene and health care behavior characteristics

Personal hygiene PCl/scabies Controls
= = [0)
and health care behavior characteristics (n=247) (n=247) OR (95% CI)
No. % No. | %
Hair and body hygiene:

Poor 139 | 56.3 | 93 | 37.7 | 2.13(1.46-3.11)#
Fair 72 | 291 | 107 | 43.3 | 0.54(0.36-0.79) #"

Good 36 14.6 47 19.0 0.73(0.44-1.2)

Environmental hygiene:

Poor 161 | 652 | 86 | 348 | 3.5(2.38-5.17)#
Fair 58 | 235 | 119 | 48.2 | 0.33(0.22-0.49)#"

Good 28 11.3 42 17.0 0.62 (0.36-1.08)

Student never received dermatological
examination:

Yes 173 70.0 52 21.0 8.77 (5.71-13.5)#

No 74 30.0 195 | 79.0 | 0.11(0.07-0.18)#
Early consultation for dermatological
diseases:
No 181 73.3 112 | 46.3 3.31 (2.23-4.91)#
Yes 66 26.7 135 | 54.7 0.3 (0.2-0.45)#*
Compliance with therapy:

No 163 66.0 76 30.8 4.37 (2.94-6.49)#

Yes 84 34.0 171 | 69.2 | 0.23(0.15-0.34)#
#= Significant risk factor #' = Significant protective factor
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Table (5): Distribution of cases with pediculosis capitis (PC) and scabies, and control group of
students according to personal and familial characteristics

Personal and familial Cases C(:r?:;zgl)s OR (95% CI)
characteristics No. | % No. | % OR (95% ECL)*
Pediculosis capitis (n=203)
Age (years):
4-5 12 5.9 14 5.7 1.05 (0.44-2.47)
6-9 93 45.8 | 104 42.1 1.16 (0.79-1.72)
>10 98 48.3 | 129 52.2 0.85 (0.58-1.26)
Gender:
Female 177 87.2 | 134 54.3 5.74 (3.46-9.58)#
Male 26 12.8 | 113 45.7 0.17 (0.1-0.29)#"
Birth order:
First 40 19.7 | 98 39.7 0.37 (0.24-0.59)#"
In the middle 79 38.9 | 103 41.7 0.89 (0.60-1.32)
Last 84 41.4 46 18.6 3.08 (1.97-4.83)#
Previous infestation with PC:
Yes 136 67.0 60 24.3 6.33 (4.1-9.77)#
No 67 33.0 | 187 75.7 0.16 (0.1-0.24)#"
Sibling(s) with PC:
Yes 162 79.8 71 28.7 9.79 (6.17-15.6)#
No 41 20.2 | 176 71.3 0.1 (0.06-0.16)#"
Parental history of PC:
Yes 31 15.3 14 5.7 3.0 (1.48-6.13)#
No 172 84.7 | 233 94.3 0.33 (0.16-0.67)#"
Scabies (n=67)
Age (years):
4-5 1 1.5 14 5.7 0.25 (0.01-1.72)*
6-9 31 46.3 | 104 42.1 1.18 (0.66-2.11)
> 10 35 522 | 129 52.2 1.0 (0.56-1.78)
Gender:
Female 24 358 | 134 54.3 0.47 (0.26-0.85)#"
Male 43 64.2 | 113 45.7 2.12 (1.17-3.86)#
Birth order:
First 13 19.4 | 98 39.7 0.37 (0.18-0.74)#"
In the middle 24 35.8 | 103 41.7 0.78 (0.43-1.41)
Last 30 44.8 46 18.6 3.54 (1.91-6.58)#
Previous infestation with scabies:
Yes 44 65.7 11 4.5 41.04 (17.57-98.16)#
No 23 34.3 | 236 95.5 0.02 (0.01-0.06)#"
Sibling(s) with scabies:
Yes 42 62.7 12 4.9 32.9 (14.47-76.31)#
No 25 37.3 | 235 95.1 0.03 (0.01-0.07)#
Parental history of scabies:
Yes 11 16.4 11 4.5 4.21 (1.60-11.10)#
No 56 83.6 | 236 95.5 0.24 (0.09-0.62)#"
#= Significant risk factor #' = Significant protective factor
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Table (6): Distribution of cases with pediculosis capitis and scabies, and control group of
students according to environmental conditions

Controls
Environmental conditions Cases (n=247)
No. | % [ No. | %
Pediculosis capitis (n=203)

OR (95% ClI)
OR (95% ECL)*

Crowding index:

>1 126 | 62.1 64 | 259 4.68 (3.07-7.14)#
=1 54 26.6 97 | 39.3| 0.56(0.37-0.85)#"
<1 23 11.3 86 | 34.8| 0.24(0.14-0.41)#"
Sun access inside the house:
No 181 | 89.2 | 144 | 58.3 | 5.88(3.44-10.13)#
Yes 22 10.8 | 103 | 41.7 | 0.17 (0.10-0.29)#
Water supply/bathing facilities:
Shared 149 | 734 9 | 38.9 4.34 (2.85-6.63)#
Private 54 26.6 | 151 | 61.1 | 0.23(0.15-0.35)#"
Co-sleeping:
Yes 160 | 788 | 161 | 65.2 1.99 (1.27-3.12)#
No 43 21.2 86 | 34.8| 0.50(0.32-0.79)#"
Short cut hair:
No 147 | 724 95 | 385 4.2 (2.76-6.4)#
Yes 56 276 | 152 | 61.5| 0.24(0.16-0.36)#
Sharing hair brushes/combs:
Yes 182 | 89.7 | 156 | 63.2 5.06 (2.92-8.81)#
No 21 10.3 91 | 36.8| 0.20(0.11-0.34)#"

Scabies (n=67)

Crowding index:

>1 49 73.1 64 25.9 7.78 (4.06-15.04)#
=1 13 | 194 | 97 | 39.3| 0.37(0.18-0.75)#"
<1 5 7.5 86 34.8 | 0.15(0.05-0.39)*#"
Sun access inside house:
No 61 | 91.0 | 144 | 583 | 7.27(2.98-21.27)*#
Yes 6 9.0 | 103 | 41.7 | 0.14(0.05-0.34)*#"
Water supply/bathing facilities:
Shared 59 88.1 96 38.9 11.6 (5.07-27.54)#
Private 8 11.9 | 151 | 61.1 | 0.09 (0.04-0.2)#"
Co-sleeping:
Yes 56 83.6 161 | 65.2 2.72 (1.3-5.82)#
No 11 | 164 | 86 | 348 | 0.37(0.17-0.77)#"
Sharing towels/undergarments:
Yes 51 76.1 156 | 63.2 1.86 (0.96-3.62)
No 16 23.9 91 36.8 0.54 (0.28-1.04)
#= Significant risk factor #' = Significant protective factor

206



Essam EL-Moselhy et al

Table (7): Distribution of cases with pediculosis capitis & scabies and control group of students
according to effects of the infestations

_ ' Cases Controls Xz p.
Effects of the infestations (n=247) FE* Value
No. | % No. [ %
Pediculosis capitis (n=203)
Psychiatric disturbances:
Present: 66 32.5 29 11.7 28.87 0.000
Irritability 27 13.3 14 5.7 7.84 0.005
Anxiety 21 10.3 11 4.4 5.85 0.015
Depression 18 8.9 4 1.6 12,59 | 0.0003
Sleep disturbances:
Present 131 64.5 26 10.5
Absent 72 35.5 221 | 89.5 | 143.06 | 0.000
Relation with peers:
Isolated 126 62.1 55 22.3
Engaged 77 37.9 192 777 | 73.41 0.000
Secondary bacterial infections:
Yes 72 35.5 6 2.4 84.88 0.000
Results of the 1° term exam:
< 50% gg Lléi 14 45671 7.01 0.008
50-85% 01 44.8 99 54'2 0.24 0.62
> 85% ' 134 ' 3.96 0.04
Scabies (n=67)
Psychiatric disturbance:
Present: 29 43.3 29 11.7 | 34.82 0.000
Irritability 13 19.4 14 5.7 12.65 | 0.0003
Anxiety 11 16.4 11 4.4 FE 0.001
Depression 5 7.5 4 1.6 FE 0.02
Sleep disturbance:
Present 54 80.6 26 10.5
Absent 13 19.4 221 | 89.5 | 136.29 | 0.000
Relation with peers:
Isolated 59 88.1 55 22.3
Engaged 8 11.9 192 | 77.7 | 98.66 0.000
Secondary bacterial infections:
Yes 32 47.8 6 2.4 | 101.82 | 0.000
Results of the 1° term exam:
<50% 9 13.4 14 5.7 4.68 0.03
50-85% 31 46.3 99 40.1 0.83 0.36
> 85% 27 40.3 134 54.2 411 0.04

*FE= Fisher exact test
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