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Abstract
Background: Pediculosis is a common parasitic public health issue. Many socio-demographic and economic factors
affect the pattern and prevalence of pediculosis. It is widely spread among pupils, particularly those in elementary
schools. This study aimed to determine the prevalence of Pediculus capitis infestation and its related risk factors in primary school children in Sulaimani Governorate, Kurdistan Region of Iraq.
Methods: This is a cross-sectional study, overall, 2064 primary school children (aged 5–14 years) during the period
from October 2019 to February 2020 were randomly examined for the presence of any stage of Pediculosis capitis in
both urban and suburban areas. The schools were selected by multistage sampling methods. A questionnaire was sent to
the parents to get consent and fill in for every single pupil. The results were computed using the chi-square test and logistic regression analysis.
Results: The overall prevalence of head lice infestation was (9.16%). The study found a significant association of Pediculosis capitis infestation with gender, parents’ education level, mother’s employment, number of siblings, and previous infestation. The older age of children (≥12 years old) and the higher-grade pupils (4th to 6th class) were more infested.
Conclusion: Head lice remain a health problem for school children. It needs collaboration of many sectors for decreasing and early detection and treatment in both urban and suburban areas since they have a close rate of infestation.
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Introduction
cumstances especially for school children and
their developmental ages, this infection is of
special importance.
The distribution of lice infection occurs
across the world and especially with a wide
range of pediculosis has been observed in the
developing countries (6, 7). In epidemiological studies in schools around the Middle East
countries, the prevalence of head lice in Iran is
7.6% (8), Syria 14.3% (9), Turkey 13.1% (10),
Saudi Arabia 64.2% (11), and Jordan 20.4%
(12).
The status of primary school children head
lice infestation in Iraq varies from 3.6% in Bagh-

Lice as compulsory ectoparasites have a
long relationship with the human host, indicating co-evolution between hosts and parasites (1). Blood sprinkling lice are wingless
bugs that feed on sebaceous secretions and
bodily fluids. The human body hosts three kinds
of lice, including head louse, body louse, and
pubic louse (2, 3). The head louse is an ectoparasite of humans, and unfed lice will die
within 2 to 4 days if they are kept away from
people and are denied a blood meal (4, 5).
Lice infection is considered as one of the
world's public health problems and especially
in developing countries. Depending on the cir72
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dad (13) to 20.08% in primary schools in Kirkuk (14) and 34.7% in secondary schools in
the same city (15). The highest infestation was
ever reported was 56% among prisoners in
Erbil. In the Kurdistan Region of Iraq, the total prevalence of the Pediculus capitis infestation was approximately 14% among school
children (16–19). The variance in infection rate
might be attributed to a variety of variables,
including eradication methods, the number of
head-to-head interactions, diagnostic procedures, school head lice policy (no-nit policy),
pesticide resistance, and general head lice awareness (20).
Direct contact with infected people is the
main route of transmission of lice. In addition,
the disease is transmitted indirectly through
contact with infected personal items such as
combs or brushes, hats, and pillows (21). Also, various factors such as personal hygiene,
parents' job, parent's education, hair length,
and frequency of bathing per week can affect
the prevalence of infection (22). The ectoparasite is found mainly in crowded places where
close contacts occur, including schools, nurseries, sports facilities, playgrounds, camps, and
prisons (2). The highest incidence is observed
among children aged from five to thirteen years
old. Nevertheless, the incidence among the 24–
36-year age group is increasing due to their
exposure to infected children. Pediculosis is
more common in younger girls and those in
crowded families (23, 24).
The itching scalp is already caused by lice
bites, saliva, and fecal matter. Depression, sleeplessness, exhaustion, educational failure, mental problem, a decline in social stigma, and allergic responses are some of the additional symptoms that might occur. Because of the societal
shame associated with infestations and the vast
majority of cases are unreported (5, 25).
No thorough study on head lice infestation
has been conducted over recent years in Sulaimani Governorate and considering the rising
trend in pediculosis frequency among children
in Sulaimani schools; therefore, this study was

conducted to determine the prevalence of P.
capitis infestation and the associated risk factors among primary school children.

Materials and Methods
Study setting and participants
The school-based, cross-sectional study
was performed in the primary schools (classes
1–6) inside and outside the Sulaimani governorate. The study was performed in the Sulaimani Governorate/ Kurdistan Region of Iraq
between October 2019 and February 2020. At
the time of the study, 333045 children were
enrolled in primary schools.
Sampling and data collection
A pre-test of about 3000 children was examined and semi-structured questionnaires were
sent to the children's parents to fill in and get
their consent. Only the respondent and completed forms were considered in the study.
The sample size was estimated via using this
formula:

, where n is the sample

size, z is the confidence level at 95% (1.96), P
is the expected prevalence (50%), and margin
of error (d), at 5%. Based on this formula, the
minimum sample size needed was 385 pupils;
however, the sample size was increased to include all eligible pupils in the selected schools
to increase the power and validity of the study.
A total of 2064 primary school children (aged
5–14 years), in which 1046 boys and 1018 girls
were included in this study from nine primary
schools of both urban and suburban areas.
Multi-step, stratified, cluster sampling was
used. The total number of children in the primary schools was divided into urban and suburban. Inside the urban areas (Sulaimani City)
was also divided into western and eastern zones.
The number of chosen schools was determined
proportionally to the whole population. The
schools were selected randomly among the
areas. When a school was selected it was considered as a cluster and all the children’s heads
73
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class and aged ≥ 12 as well as among those
who had 4–6 siblings and housewife mothers,
parents with primary education levels, long or
wavy hair, and those with the previous infestation. However, family income, living in suburban areas were not significantly associated
with head lice. Also, none of the hygiene factors were found to have significant relation
with head lice (Table 2).
Univariate analysis showed that prevalence
of head lice was related to sex, age group, class
grade, father and mother’s education, mother’
employment, number of siblings, the income
of the family, hair length, sharing the bed, and
either if the child had the previous infestation
of pediculosis or not (Table 3). However, in the
multivariate logistic regression model, 12 variables were adjusted as it is shown in (Table
4). It was found that girls were 12 folds more
at risk to get head lice than the boys (OR=
12.21, 95% CI= 2.46 to 60.51). The odds of
developing pediculosis are two times higher
among the second class when compared with
the first class (OR= 2.18, 95% CI= 1.19 to 3.99).
Surprisingly, children whose fathers completed primary and secondary schools were 91%
and twice more prone to have head lice than
the illiterate ones (OR= 1.19, 95% CI= 1.08 to
3.38 and OR= 2.0, 95% CI= 1.09 to 3.67, respectively). In opposite, mothers who completed
secondary school had their children were 42%
less likely to have pediculosis compared to illiterate mothers (OR= 0.58, 95% CI= 0.35 to
0.98). Likewise, the employed mothers’ children had less likelihood of developing head lice
55% than the children whose mothers were
housewives (OR= 0.55, 95% CI= 0.23 to 0.88).
The greater number of siblings increases the
greater risk of pediculosis; however, the significance level of those who live with more
than six siblings was almost on the borderline.
Pupils who had been infested with a previous
attack of the parasite had two folds more likely to get it again than those who get it for the
first time (OR= 2.31, 95% CI= 1.56 to 3.41).

from the first to the sixth classes were examined. Special attention was given to the back
of the ears and neck area. The examination was
done by the researchers and by at least nurses
that manage the school health of that area.
The infested child was recorded secretly and
checked in the questionnaire form. The questions in the form were designed about sex,
age, class, education levels of parents, mother’s workplace, family size, and income. Hygiene-related questions were also added, which
include frequency of head washing, combing,
bathing, hair length and style, head wash materials, sharing bed and tools, and history of
infestation.
Statistical analysis
The data were analyzed in the statistical
software STATA v.14. Categorical variables
were defined as the number and percentage
(%) and analyzed using the chi-square test.
For finding the relationship between the head
lice infestation and potential predictors, the
univariate logistic regression model was first
used and then a multivariate logistic regression was used to calculate the adjusted Odds
Ratios (ORs) for compromising the risk factors. Any variable having a P-value less than
0.20 was chosen to be entered in the multivariate logistic analysis. In both logistic regression models besides OR 95% confidence intervals (95% CI) were presented. A P-value of
less than 0.05 was considered statistically significant.

Results
Head lice infestation was found in 189
school children out of 2064 one examined; the
overall infestation rate was 9.16%. The infestation was significantly more common among
girls (18.7%) than boys (1.82%). The mean and
median age of the infested pupils were 9.4 and
9 years old, respectively. The rate of pediculosis was increasing as the age group increased
as shown in (Table 1). The prevalence of P.
capitis was higher significantly among the 6th
74
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Table 1. Characteristics of pediculosis in the infested and noninfested primary school children, 2019–2020
Characteristics
Age (years)
6–8
9–11
≥ 12
Sex
Boys
Girls
School Grade
1
2
3
4
5
6
Residency
Urban
Sub-urban
No of Siblings
0–3
4–6
≥7
Education level of the father
Illiterate
Primary
Secondary
Higher Education
Mother Education level
Illiterate
Primary
Secondary
Higher Education
Occupation of the mother
Housewives
Work outside
Family Income
Low
Medium
High
Hair Length
Short
Long
Hairstyle
Straight
Curly
Wavy
Previous infestation
Yes
No
Total

Examined Pupils
n (%)

Infested pupils
n (%)

870 (42.15)
920 (44.57)
274 (13.28)

65 (7.47)
89 (9.67)
35 (12.77)

1046 (50.68)
1018 (49.32)

19 (1.82)
170 (16.70)

425 (20.59)
346 (16.76)
337 (16.33)
345 (16.72)
305 (14.78)
306 (14.83)

21 (4.94)
34 (9.83)
33 (9.79)
36 (10.43)
30 (9.84)
35 (11.44)

1126 (54.55)
938 (44.45)

104 (9.24)
85 (9.06)

1560 (75.58)
441 (21.37)
63 (3.05)

121 (7.76)
60 (13.61)
8 (12.70)

261 (12.64)
723 (35.03)
646 (31.30)
434 (21.03)

19 (7.28)
85 (11.76)
70 (10.84)
15 (3.46)

372 (18.02)
659 (31.93)
565 (27.37)
468 (22.67)

43 (11.56)
80 (12.14)
43 (7.61)
23 (4.91)

1552 (75.19)
512 (24.81)

170 (10.95)
19 (3.71)

178 (8.64)
1218 (65.13)
495 (26.47)

21 (11.80)
129 (9.58)
39 (7.30)

1056 (51.16)
1008 (48.84)

21 (1.99)
168 (16.67)

1507 (73.01)
158 (7.66)
399 (19.33)

122 (8.10)
21 (13.29)
46 (11.53)

234 (11.34)
1830 (88.66)
2064 (100)

52 (22.22)
137 (7.49)
189 (9.16)

P value
0.023

<0.001

0.032

0.891

0.001

< 0.001

< 0.001

< 0.001

0.137

< 0.001

0.018

< 0.001
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Table 2. Association between hygiene factors and the head louse infestation, 2019–2020
Characteristics
Frequency of body washing per week
≤ 1 time
2 times
≥ 2 times
Daily hair combing
Less than once
Once or more
Sharing beds
Yes
No
Sharing instruments
Yes
No
Cleansing material for hair washing
Shampoo
Soap
Both

Examined Pupils
n (%)

Infested pupils
n (%)

60 (2.91)
912 (44.19)
1092 (52.91)

3 (5.0)
81 (8.88)
105 (9.62)

1179 (57.12)
885 (42.88)

110 (9.33)
79 (8.51)

725 (35.13)
1339 (64.87)

75 (10.34)
114 (8.51)

333 (16.13)
1731 (83.87)

25 (7.5)
164 (9.47)

1934 (93.70)
16 (0.78)
114 (5.52)

117 (9.20)
1 (6.25)
11 (9.65)

P value
0.448

0.753

0.169

0.254

0.860

Table 3. Univariate logistic regression for predictors of head louse infestation among school children, 2019, 2020
Predictors
Sex
Male
Female
Age
6–8
9–11
≥ 12
Class
1st
2ns
3rd
4th
5th
6th
Father’s education
level
Illiterate
Primary
Secondary
Higher education
Mother’s education
level
Illiterate
Primary
Secondary
Higher education
Mother’s Occupation
Housewives
Work outside
No. of siblings

Crude OR (95% CI)

P value
<0.001

1
10.84 (6.69–17.56)
0.006
1
1.33 (0.95–1.85)
1.81 (1.17–2.80)
0.006
1
2.10 (1.19–3.86)
2.09 (1.84–3.68)
2.09 (1.28–3.92)
2.10 (1.18–3.74)
2.49 (1.41–4.36)
0.007
1
1.70 (1.01–2.85)
1.55 (0.91–2.63)
0.46 (0.23–0.91)
<0.001
1
1.06 (0.71–1.59)
0.63 (0.40–0.98)
0.40 (0.23–0.67)
<0.001
1
0.31 (0.19–0.51)
<0.001
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Table 3. Continued ...
≤3
4–6
≥7
Income
Low
Medium
High
Weekly Head washing
Once
2 times
> 3 times
Combing frequency
Less than once
Once or more
Cleansing material
Shampoo
Soap
Both
Hair Length
Short
Long
Hairstyle
Straight
Curly
wavy
Sharing instruments
No
Yes
Sharing bed
No
Yes
History of infestation
No
Yes

1
1.87 (1.35–2.60)
1.73 (0.81–3.72)
0.046
1
0.79 (0.48–1.29)
0.59 (0.33–1.03)
0.256
1
4.54 (0.62–33.39)
4.87 (0.67–35.64)
0.753
1
0.95 (0.70–1.29)
0.914
0.66 (0.09–5.04)
1.06 (0.56–2.01)
<0.001
1
9.86 (6.21–15.66)
0.015
1
1.18 (0.68–2.04)
0.68 (0.47–0.97)
0.256
1
0.78 (0.50–1.20)
0.169
0
1.24 (0.91–1.68)
< 0.001
1
3.53 (2.48–5.03)

Table 4. Multivariate logistic regression for predictors of head louse infestation among school children
Predictors
Sex
Male
Female
Age
6-8
9-11
≥12
Class
1st
2ns
3rd
4th
5th
6th
Father’s education level
Illiterate
Primary

Adjusted OR (95% CI)

P value

1
12.21 (2.46–60.51)

0.002

1
1.11 (0.56–2.17)
1.80 (0.73–4.50)

0.772
0.204

1
2.18 (1.19–3.99)
1.86 (0.91–3.82)
1.76 (0.72–4.32)
1.55 (0.62–3.88)
1.56 (0.57–4.25)

0.012
0.091
0.218
0.352
0.384

1
1.91 (1.08–3.38)

0.026
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Table 4. Continued ...
Secondary
Higher education
Mother’s education level
Illiterate
Primary
Secondary
Higher education
Mother’s Occupation
Housewives
Work outside
No. of siblings
≤3
4-6
≥7
Income
Low
Medium
High
Hair Length
Short
Long
Hairstyle
Straight
Curly
wavy
Sharing bed
No
Yes
History of infestation
No
Yes

2.00 (1.09–3.67)
0.34 (0.23–1.75)

0.025
0.540

1
0.89 (0.57–1.39)
0.58 (0.35–0.98)
0.93 (0.44–1.96)

0.617
0.038
0.841

1
0.45 (0.23–0.88)

0.020

1
1.47 (1.01–2.13)
2.33 (0.99–5.47)

0.044
0.052

1
1.79 (0.48–1.29)
0.59 (0.33–1)

0.859
0.438

1
0.92 (0.20–4.27)

0.913

1
1.08 (0.59–1.97)
0.99 (0.42–1.47)

0.798
0.973

0
1.16 (0.82–1.63)

0.400
< 0.001

1
2.31 (1.56–3.41)

Discussion
come epidemic in Sulaimani Governorate schools
if ignored.
The overall prevalence of P. capitis among
primary school children in the Sulaimani governorate was 9.16%. Previous epidemiological
studies in Iraq reported different prevalence rate,
14.52% and 14% in Erbil (19), 14% in Najaf
(17), 14.4% in Kalar (29), 21.9% in Tikrit (14),
3.6% in Baghdad (13) and 5.4% in Basrah (30).
Although the prevalence rate in this study is
less than in other cities except for Baghdad and
Basrah, it demonstrates that P. capitis remains
a significant public health issue in the Sulaimani governorate among school-aged children.
Population density, school head lice policies,
eradication techniques, number of close contacts per person, overcrowded housing, econom-

Head louse infestation is a widespread health
concern that is most frequent in elementary
schools worldwide, particularly in developing
countries such as Iraq's Kurdistan region (8).
It is most often affects children between the
ages of 5 and 13 (4, 26). Worldwide, pediculosis has seen a considerable rise in recent decades as a consequence of inappropriate application of pesticides, louse resistance to conventional pesticides, and misdiagnosis (27, 28). According to the present research, the prevalence
rate of head louse infection is 9.16 percent. According to the National Pediculosis Association
of the United States of America's definition of
an epidemic, 5% of the children in the study region are infected (9); hence, based on the findings of this research, head pediculosis will be78
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ic conditions, family income, and lack of care
for head louse infection may all influence the
infestation rate (20).
Girls had much greater infection rate than
boys (16.1 and 1.82%, respectively); the association between sex and head lice was extremely significant, with a P-value of 0.002 in the
final model of multivariate analysis. This finding corroborated the findings of many previous
research papers (31–34).
Probably the disparity in head lice frequency is likely attributable to a variety of factors,
including the behavioural differences between
boys and girls, the appropriateness of female
hair as a breeding ground for head lice, and
girls have closer, prolonged, and more intimate
head contacts in small groups (35, 36). Although, many studies suggested that may be the
long hair in females is another reason, whereas a non-significant relationship was found between long hair and pediculosis in the current
study.
The findings of this study are consistent
with other research studies (10, 35, 37), which
indicated that the prevalence of pediculosis
was lower in children with educated parents
than in children with uneducated parents, indicating that literacy plays a significant role in
decreasing the prevalence of pediculosis. They
also accord with our earlier observations, which
showed that the children with mother's employment outside the home were less liable to
head lice infestation. This may be due to the
mothers who work outside may have higher
educational level and their health awareness
status could be greater.
In line with many prior researches, poor
family incomes are predisposed to P. capitis
(38, 39). However, this finding was not significant in the last model of analysis in the
current study.
A significant prevalence of infestation was
found among school children from households
with larger siblings. Larger families may pay
less attention to their children's hair care, putting them at a greater risk of infestation due to

interaction with their siblings and house overcrowding. Close contact between siblings and
a crowded household facilitates head lice transmission, particularly if another family member
has been involved (40).
Moreover, the prevalence of P. capitis was
directly associated with the history of the disease. It seems possible that the recurrent infestation is due to misdiagnosis, non-adherence
to proper recommendations, poor product quality, use of alternative traditional remises such
as kerosene, and/or parasite resistance to the
available product (41–43).
Head louse infestation was more common
among pupils with curly hair and long hair in
the present study. However, in the multivariate analysis, they were not significant. In general, the lack of a major difference between the
head louse prevalence rate and the hair length
is consistent with previous publications. Contrary to popular belief, hair cutting does not
seem to lessen the incidence of head louse
infestation in school children (44).
Living inside and outside the city was not
made a significant difference in the rate of P.
capitis infestation. This can be explained by
the number of pupils and the rate of infestation in both urban and suburban schools were
close. Besides, the living standards, medical
care system regarding head lice, and availability of anti-pediculosis agents are almost equal
in both regions. The sample did not involve
rural schools except one, which may have a
higher index of suspicion.
None of the hygiene factors were found to
be related to head louse infestation in this study.
Some works of literature have shown that there
is no significant association between head lice
and inadequate cleanliness (3). Head louse transmission may readily occur through head-to-head
contact, despite being sanitary. The increased
incidence of pediculosis among individuals
who were washed more often may be attributed to severe itching owing to infestation (3).
This study has some limitations. First, because the visual screening was used to identi79
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fy an infestation, some students with very low
levels of head lice may have gone unnoticed.
Second, the lockdown of the school due to
COVID-19 did not let us cover all the schools
that had been planned. Therefore, the researchers could not take any private schools. Also,
because there were so many children who took
part in this study, we didn't have access to some
socioeconomic and cultural parameters. Third,
like other cross-sectional studies, this study was
not able to detect causation. The strengths of
this study could be expressed as the first community-based study in Sulaimani Governate.
Secondly, the sample size of this study was
relatively high. Fortunately, the examination of
the students accompanied by educational advice
on personal hygiene especially hair hygiene.

pupils during the data collection.

Conclusion
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The prevalence of P. capitis infestation
among primary school children was (9.16%).
It is more common among girls (16.70%) than
in boys (1.82%), and more frequent in 6th class
grade (11.44%) and ≥12 years old children
(12.77%). The rate of infestation was almost
equal among pupils who live in urban and suburban areas. Parents’ illiteracy, housewife mother, crowded families, and history of infestation
were considered as risk factors. For successful
treatment of pediculosis, it is necessary to raise
the awareness of the parents, teachers, and
schools regarding the phenomenon through an
educational program.
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