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Abstract 
Background: Head louse infestation, pediculosis, is a serious health problem worldwide. Infected children usually suf-

fer from itching, allergies, and secondary infections besides psychological disorders such as depression and lack of self-

confidence leading to school failure. This study aimed to investigate the status of pediculosis and its determinant factors 

among schoolchildren in Amol City, Northern Iran. 

Methods: This study included 228 schools frequented by about 20017 students. Pediculosis was determined by careful 

examination of students’ hair on the scalp, back of the neck, and around the ears. The diagnosis was based on observa-

tion of live adults, nymphs, and nits. A questionnaire was used to record the personal and demographic characteristics 

of participants. 

Results: This study revealed that the prevalence of pediculosis among schoolchildren during all schooling seasons (au-

tumn, winter, and spring) correlated with sex: the prevalence being higher among girls than boys (p= 0.00). In addition, 

the highest rates of pediculosis occurred during the autumn season (p= 0.00). The public schools accommodated higher 

numbers of louse-infected students than the private ones (p= 0.00). While head louse occurred at higher frequencies in 

long hair over the schooling year, dandruff had anti-louse effects (p= 0.00) during cold seasons, autumn, and winter. 

Socioeconomic status and educational level of parents played determinant roles in head louse prevalence (p= 0.00). 

Schoolchildren coming from socioeconomically well-situated families had lower rates of head louse infestation . 

Conclusion: Our results showed that head pediculosis was a serious health problem among schoolchildren in Amol city 

and its prevalence and severity tended to be multifactorial.  
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Introduction 
 

Pediculus capitis (Anoplura: Pediculidae) is 

an obligate ectoparasitic insect with incomplete 

metamorphosis that spends its developmental 

stages on the human scalp (1). The infestation 

of humans by lice is commonly called pedic-

ulosis (2). By feeding on human blood, the in-

sect causes considerable health and socioeco-

nomic burden worldwide, although its role as a 

disease vector has not been proven yet (3). 

Head louse can move from infected to uninfect-

ed person through direct or indirect contact 

such as using shared personal items including 

head coverings, combs, hairbrushes, etc. Hair  

 

 
length, color, and type are among the most im-

portant factors affecting the rate of pediculo-

sis (4). Common symptoms of pediculosis in-

clude bites, itching, allergies, and secondary in-

fections such as dermatitis and jaundice. Pe-

diculosis in children results in social ills such 

as insomnia, depression, lack of self-confidence, 

loss of social status, and even school failure. 

In many cases, infected people develop sec-

ondary infections associated with hair loss, al-

lergies, and other complications due to frequent 

itching (5). Head louse is the most common type 

of human louse, especially infecting school 
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age groups of 11 to 13 years old at prevalence 

rates varying between 5 to 40% (6). As an ill-

ness, pediculosis comes second after the com-

mon cold among schoolchildren worldwide 

with infection rates ranging between 5% in Eu-

rope and 33% in South America (7, 8). In Iran, 

head louse infestation is a common health prob-

lem, although, the prevalence of pediculosis 

varies in different regions from 0.9 to 20.5% 

(9-12). Studies have shown that public centers 

such as barracks, dormitories, educational cen-

ters, and communities are the most infected lo-

cations in Iran (1). Schools are the main focus 

for spreading pediculosis among students and 

play key roles in its transmission among school-

children (2). In different parts of the world, 

several intervention strategies have been used 

to control head louse infestations (3). The strat-

egies generally fall into two categories: physi-

cal control such as hair shaving, combing, 

washing, and ironing, and chemical control, 

such as the use of pesticides (3-5). Permethrin 

and Lindane are the two effective insecticides 

used against head louse in different parts of 

the world, especially in developing countries 

(6-8). This study aimed to investigate the pe-

diculosis prevalence and the factors underly-

ing its severity in primary schools of Amol 

City in Mazandaran Province. 

 
Materials and Methods 
 

Study area 

Amol City is the center of Amol City in Ma-

zandaran Province. Amol City is geograph-

ically located in the center of Mazandaran 

Province, at 36° 28 '11.2" north and 52° 21' 

06.7" east. The city has a temperate and hu-

mid climate (Fig. 1). 

 

Demographic information and Head louse 

detection 

The number of primary schools in Amol 

City is 228 accommodating more than 20017 

students from both sexes. All students were 

examined for head louse infestation during this 

epidemiological study. Demographic and epi-

demiological information of each student, in-

cluding her/his name, surname, sex, hair size, 

hair type, monthly visits to hair salons, num-

ber of baths per week, number of family mem-

bers, parents' occupation and education level 

and type of school as well as meeting with a 

health instructor in the school. A questionnaire 

was completed per participant by interviewing 

the student, her/his health instructor, or refer-

ring to health records. Examination of head 

louse infestation for each student was per-

formed during three schooling seasons using 

standard methods. First, the student was ex-

posed to light for 5 minutes. For louse detec-

tion, hair on the scalp, back of the neck, and 

around the ears was carefully examined. Stu-

dents with specific symptoms of pediculosis 

and suspicious cases were also examined for 

head lice infestation with a hand-held lens or 

a comb. Pediculosis was considered positive 

based on observation of live adults, nymphs, 

and nits (13). 
 

Data analysis 

In this study, the Chi-square test was per-

formed using SPSS 21, and the correlation 

between the prevalence of head louse and de-

terminant factors was calculated using Excel 

software 2013. 

 
Results 
 

The number of primary schools in Amol 

County was 228 schools (81 urban and 147 

rural). The total number of students frequent-

ing the schools was 31031 individuals (20017 

city dwellers and 11014 villagers). The num-

ber of girls and boys students in primary 

schools in Amol City was 10514 (52.53%) 

and 9503 (47.47%), respectively. 

 

Relationship between sex and pediculosis 

The results showed the dependence of sea-

sonal pediculosis on sex. The total average 

prevalence rate of pediculosis among school-
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children for both sexes was 2.16% (Table 1). 

However, the prevalence of pediculosis among 

girls in autumn, winter, and spring were 4.7%, 

2.5%, and 2.0% respectively (p= 0.00), while 

the seasonal prevalence rates among boys were 

1.9%, 1.2%, and 1.0% respectively (p= 0.00). 

The results showed that during the three sea-

sons, the rates of head louse infestation were al-

ways higher among girls than boys (p= 0.00). 
 

Relationship between age and pediculosis 

The results demonstrated a meaningful re-

lationship between students' age and seasonal 

pediculosis rates among schoolchildren aged 

between 7 to 12 years old (p= 0.00). The re-

sults showed the prevalence rates among stu-

dents in autumn were 0.07% (15), 0.14% (30), 

0.19% (40), 0.39% (80), 0.74% (150) and 

16.73% (335) for groups aged 7, 8, 9, 10, 11 

and 12 years old respectively. In winter, how-

ever, the prevalence rates were 0.02% (5), 

0.09% (19), 0.12% (25), 0.27% (55), 0.46% 

(93), and 0.82% (165) whereas in spring were 

0.03% (8), 0.05% (12), 0.10% (22), 0.27% (55), 

0.42% (85) and 0.53% (107) for the same ages 

respectively. During the three sampling sea-

sons, the severity of infestation positively cor-

related with the age of students. The differ-

ences between age-specific severity of head 

louse infestation were statistically significant 

(P= 0.00). However, the results showed that 

pediculosis rates decreased from autumn to 

spring at all ages (Fig. 2) (Table 1). 

 

Relationship between type of school and pe-

diculosis 

Our data showed that head louse infestation 

was lower in public schools than in private 

schools. The highest infestation rates in both 

types of schools occurred in autumn. There were 

2.7% and 5.7% infestations for public and pri-

vate schools respectively. The number of in-

fested cases decreased in winter and spring 

compared to autumn. The difference between 

the prevalence rates of head louse in public 

and private schools was statistically significant 

at P= 0.01 (Table 1). 

Relationship between family size and pe-

diculosis 

The results of this study indicated that larg-

er families had higher rates of pediculosis than 

smaller families. The highest rates of preva-

lence were observed in autumn in families with 

6 children (29.07%). During the same season, 

the average prevalence rates of pediculosis 

among students born to families with 2, 3, 4, 

5, 6, and 7 children were 0.0%, 0.7%, 1.5%, 

6.2%, 8.4%, and 4.2% respectively. The dif-

ference between prevalence rates of pediculo-

sis in small families (2, 3, and 4 children) and 

large families (5, 6, and 7 children) was statis-

tically significant at P= 0.000 (Fig. 3) (Table 1). 

 

Relationship between Father's occupation 

and pediculosis 

The results showed that the highest infesta-

tion rates in both private and public schools 

during the sampling seasons were among pa-

rental orphan students. Among other students, 

the highest prevalence rates of pediculosis 

were among those whose fathers were jobless. 

The prevalence rates among these students in 

autumn, winter, and spring were 7.0%, 6.1%, 

and 2.7% respectively. In autumn, students 

whose fathers had freelance jobs came in sec-

ond place with and prevalence rate equal to 

2.9% (Table 1). 

   

Relationship between Father's education lev-

el and pediculosis 

The data analysis showed that the highest 

prevalence rates of seasonal head louse infes-

tation in both private and public schools oc-

curred among students whose fathers were 

illiterate (p= 0.00). However, those students 

whose fathers have degrees higher than diplo-

mas suffer less from pediculosis. In winter and 

spring, the severity of infestation was at the 

lowest levels except for paternal orphan stu-

dents who were infested more during the win-

ter season than in other seasons (p= 0.01) (Ta-

ble 1). 
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Relationship between Mother's occupation 

and pediculosis 

The results showed that the highest preva-

lence rate was observed in autumn at a rate of 

9.5% among students whose mothers had free-

lance jobs (p= 0.00). In winter, however, the 

highest prevalence rates were found amongst 

students whose mothers were homemakers (p= 

0.01). In addition, the lowest level of infesta-

tion was observed in winter among students 

whose mothers had administrative jobs (0.8%) 

(p= 0.02) (Table 1). 

 

Relationship between Mother's education lev-

el and pediculosis 

The statistical analysis indicated that the lev-

el of mothers’ education is significantly effec-

tive in the prevalence rate of pediculosis (P= 

0.00). Except for paternal orphans, the highest 

prevalence rates of pediculosis in both private 

and public schools belonged to students whose 

mothers' education levels were diploma or less 

(4.86%). However, the lowest rates (1.26%) 

were observed for students whose mothers' ed-

ucation levels were higher than diplomas. The 

orphan students had the highest prevalence 

rates of pediculosis (Table 1). 

 

Relationship between the number of comb-

ing per day and pediculosis 

Data analysis showed that in the studied sea-

sons, the highest prevalence rates of infestation 

(5.7%) occurred in autumn among students who 

did not comb their hair daily. The results showed 

that combing at least once a day can signifi-

cantly reduce the rate of infestation (p= 0.00) 

(1.3%). Although the repetition of daily comb-

ing was expected to further reduce the louse 

infestation, a slight increase was observed with 

combing twice or twice per day (Table 1). 

 

Relationship between the number of bath-

ing per week and pediculosis 

The statistical analyses showed a significant  

direct relationship between the prevalence of 

pediculosis and the weekly frequency of bath-

ing (p= 0.01) (Table 1). In autumn, the high-

est level of prevalence rates of pediculosis 

(7.0%) belonged to students who bathed once 

a week, while those who bathed twice a week 

had the lowest rates of infestation, particularly 

in winter. 

 

Relationship between hair type, color, and 

style and pediculosis 

The statistical analysis showed no meaning-

ful relationships (p= 0.01) between hair type 

(straight or curly), hair color (light or dark), 

and hairstyle (arranged and unorganized) with 

head louse prevalence rates during the study 

seasons. However, hair length was effective in 

head louse infestation (p= 0.00). The results 

showed that the average prevalence rates of 

pediculosis were 1.3% for short, 2.5% for long, 

and 3.5% for medium-sized hair (Table 1). 

 

Relationship between dandruff and pedicu-

losis  

The results showed that head louse infesta-

tion was lower in students involved with dan-

druff in comparison with those with no dan-

druff in the two cold seasons (autumn and win-

ter). The average prevalence rates of head louse 

infestation in the two seasons were 1.2% and 

3.5% for students with and without dandruff 

respectively. This difference was significant at 

the level of 1%. However, as the weather got 

warmer in the spring season, the infestation in 

students with dandruff and without dandruff 

was the same at 1.4% (Table 1). 

 

Relationship between previous history of pe-

diculosis and pediculosis 

Our results indicated that the average prev-

alence rate in the three seasons for students with 

a history of infection was 2.7%, while for those 

without a history of infection was 1.7% and stati-

cally was/was not significant (p= 0.00) (Table 

1). 
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Table 1. Relationship between demographic characteristics (n= 20017) and pediculosis infestation in primary schools in Amol City, Mazandaran Province, in 

2017 

 
Variable Subgroup  Season pediculosis 

frequency 

Autumn (650) Winter (362) Spring (289)  

N % P % %(T) P % %(T) P %(289) %(T) Total %(T) 

Gender Boys 10514 52.5 200 30.8 0.99 126 34.80 0.62 102 35.29 0.5 428 2.13 

Girls 9503 47.5 450 69.2 2.2 236 65.2 1.2 187 64.7 0.9 873 4.18 

Age 7 3735 18.6 15 2.3 0.0 5 1.3 0.0 8 2.7 0.0 28 0.1 

8 2980 14.8 30 4.6 0.1 19 5.2 0.0 12 4.1 0.0 61 0.3 

9 2240 11.1 40 6.1 0.1 25 6.9 0.1 22 7.6 0.1 87 0.4 

10 2740 13.6 80 12.3 0.3 55 15.1 0.2 55 19.0 0.2 190 0.9 

11 3337 16.6 150 23.0 0.7 93 25.6 0.4 85 29.4 0.4 328 1.6 

12 4985 24.9 335 51.5 16.7 165 45.5 0.8 107 37.0 0.5 607 3.0 

Type of School public 16487 82.3 450 69.2 2.24 267 73.7 1.3 220 76.1 1.0 937 4.6 

Private 3530 17.6 200 30.7 0.9 95 26.2 0.4 69 23.8 0.3 364 1.8 

Family size 

 

2 persons 50 0.2 0 0 0 1 0.2 0.0 1 0.3 0.0 2 0.0 

3 persons 1360 6.7 10 1.5 0.0 8 2.2 0.0 5 1.7 0.0 23 0.1 

4 persons 9777 48.8 142 21.8 0.70 45 12.4 0.2 40 13.8 0.1 227 1.1 

5 persons 2496 1.2 155 23.8 0.7 55 15.1 0.2 22 7.6 0.1 232 1.1 

6 persons 1836 9.1 154 23.6 0.7 100 27.6 0.4 85 29.4 0.4 339 1.6 

7 persons≥ 4498 22.4 189 29.0 0.9 153 42.2 0.7 136 47.0 0.8 478 2.3 

Father's job Absent 61 0.3 21 32.3 0.1 18 4.9 0.0 19 6.5 0.0 58 0.2 

Unem-

ployed 

4108 20.5 288 44.3 1.4 250 69.0 1.2 112 38.7 0.5 650 3.2 

Freelance 8328 41.6 239 36.7 1.1 72 19.8 0.3 82 28.3 0.4 393 1.9 

Employed 7520 37.5 102 15.6 0.5 22 6.0 0.1 76 26.2 0.3 200 0.9 

Father's educa-

tion level 

Absent 61 0.3 21 3.2 0.1 18 4.9 0.0 19 6.5 0.0 58 0.2 

Illiterate 4576 22.8 256 39.3 1.2 119 32.8 0.5 89 30.7 0.4 464 2.3 

Diploma˂ 7810 39.0 333 51.2 1.6 189 52.2 0.9 135 46.7 0.6 657 3.2 

Diploma≥ 7570 37.8 40 6.1 0.1 36 9.9 0.1 46 15.9 0.2 122 0.6 

Mother's job Absent 40 0.1 8 1.2 0.0 16 4.4 0.0 12 4.1 0.0 36 0.1 

House-

wives 

11847 59.1 438 67.3 2.1 263 72.6 1.3 115 39.7 0.5 816 4.0 

Freelance 4615 23.0 103 15.8 0.5 54 14.9 0.2 79 27.3 0.3 236 1.1 

Employed 3515 17.5 101 15.5 0.5 29 8.0 0.1 83 28.7 0.4 213 1.0 
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Table 1. Continued ... 

Mother's edu-

cation level 

Absent 40 0.1 8 1.2 0.0 16 4.4 0.0 12 4.1 0.0 36 0.1 

Illiterate 10892 54.4 242 37.2 1.2 136 37.5 0.6 96 33.2 0.4 474 2.3 

Diploma˂ 4155 20.7 320 49.2 1.5 152 41.9 0.7 133 46.0 0.6 605 3.0 

Diploma≥ 4930 24.6 80 1.2 0.3 58 16.0 0.2 48 16.6 0.2 186 0.9 

Combing per 

day 

Never 6962 34.7 395 60.7 1.9 226 62.4 1.1 162 56.0 0.8 783 3.1 

Once 5939 28.1 79 12.1 0.3 61 16.8 0.3 45 15.5 0.2 185 0.9 

Twice 3802 18.9 120 18.4 0.5 45 12.4 0.2 50 17.3 0.2 215 1.0 

Three≥ 3314 16.5 56 8.6 0.2 30 8.2 0.1 32 11.0 0.1 118 0.5 

Bathing per 

week 

Once ˂ 1514 7.5 33 5.0 0.1 55 15.1 0.2 9 3.1 0.0 97 0.4 

Once 4646 23.2 326 50.1 1.6 285 78.7 1.4 150 51.9 0.7 761 3.8 

twice 13875 69.3 291 44.7 1.4 22 6.0 0.1 130 44.9 0.6 443 2.2 

Hair type Straight 11632 58.1 356 54.7 1.7 250 69.0 1.2 201 69.5 1.0 807 4.0 

Curly 8385 41.8 294 45.2 1.4 112 30.9 0.5 88 30.4 0.4 494 4.7 

hair size Short 11647 58.1 297 45.6 1.4 58 16.0 0.2 101 34.9 0.5 456 2.2 

Medium 7134 35.6 319 49.0 1.5 276 76.2 1.3 156 53.9 0.7 751 3.7 

Tall 1236 6.1 34 5.2 0.1 28 7.7 0.1 32 11.0 0.1 94 0.4 

Hair color Black 13766 68.7 420 64.6 2.0 276 76.2 1.3 218 75.4 1.0 914 4.5 

Brown 4554 22.7 165 25.3 0.8 55 15.1 0.2 51 17.6 0.2 271 1.3 

Blonde 1697 8.4 65 10 0.3 31 8.5 0.1 20 6.9 0.0 116 0.5 

Previous infec-

tion 

yes 7310 36.5 288 44.3 1.4 192 53.0 0.9 186 64.3 0.9 666 3.3 

No 12707 63.4 362 55.6 1.8 170 46.9 0.8 103 35.6 0.5 635 3.1 

Guide: N; Number of Children’s   P; Infected with pediculosis  T; Total number of students 
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Fig. 1. Location of primary schools (Red points) in Amol City (Black point), Mazandaran Province (Green area), North 

of Iran 
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Fig. 2. Relationship between students' age and seasonal pediculosis in primary schools, Amol City, in 2017. Bars indi-

cate mean and SD 
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Fig. 3. Prevalence rate of pediculosis in different family sizes (no. of Children) and seasons in primary schools, Amol 

City in 2017. Bars indicate mean and SD 

 
Discussion 
 

The prevalence of pediculosis has been re-

ported to be growing worldwide since the mid-

1960s reaching up to 80% in some countries 

(9). However, based on epidemiological stud-

ies, the average prevalence rate of pediculosis 

in schools in different countries was stated to 

be 16%. These rates were 15% in France, 28.3 

% in Turkey, 33.7% in Australia, and 37.2% 

in Korea (10-12, 14). In the present study, the 

average prevalence of pediculosis among pri-

mary schools in Amol City was estimated at 

6.6%. In the study of Moosazadeh et al. prev-

alence of head louse among Iranian primary 

school children was assessed respectively as 

1.6, 8.8, and 7.4% for boys, girls, and all the 

students (1). In the study by Motavalli-Haghi 

et al. (15) on pediculosis in Mazandaran Prov-

ince, this rate was obtained to be 1.4%. Sa-

ghafipour et al. (16) reported the rate to be 

13.28% in Qom, whereas Abadi et al. (17) 

found a 1.7% infestation rate in Yazd. A re-

cent study at the national level on the preva-

lence P. humanus capitis among urban stu-

dents in Iran showed an upward trend of pe-

diculosis from 1.7% to 3.42% from 2014 to  

 

 
2018 with a significantly higher prevalence in 

girls than boys (P< 0.05) and in autumn (2.42 

times higher) than spring (18). Based on our 

results, the prevalence of head louse infestation 

in schoolchildren correlated with sex, so the 

rate was higher in girls than in boys, during the 

schooling seasons (autumn, winter, and spring). 

Tashakori et al. (19) reported the same result. 

This may be attributed to behavioral and life-

style differences between girls and boys as the 

formers tend to have closer contact and more 

hair mass. In addition, the girls use a head cov-

ering such as a scarf, which may serve as a 

vehicle to spread the infection among family 

members. However, Al Bashtawy et al. (20) 

believe that head covering by girls can reduce 

head-to-head contact and reduce head louse 

transmission. Contrary to the results of some re-

searchers who have reported a decrease in in-

festation rates with older ages (21), this study 

found that the prevalence rates of louse infes-

tation increase in older groups of schoolchil-

dren. This was consistent with the results of 

the Al-Shawa study (22). This could be due to 

the dependence of younger students on their 
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mothers for washing and combing of hair. At 

older ages, however, personal health and bath-

ing are left to the students themselves who may 

not yet have the capacity to perform proper per-

sonal hygiene. In this study, there was a signif-

icant relationship between father occupation and 

head louse infestation; so most students with 

head louse infestation had jobless fathers. Ac-

cording to Meister et al. (23), busy and low-in-

come families are more prone to louse infesta-

tion. The results of this study showed a signif-

icant relationship between the prevalence rate 

of pediculosis and the level of education of the 

father. Our findings were consistent with pre-

vious studies (24, 25). In this study, most in-

fested students had their mothers as freelancers. 

The highest rates of infestation were observed 

among students whose mothers hold diplomas 

or lower degrees, whereas the lowest rates of in-

festation belonged to those whose mothers hold 

diplomas or higher degrees. The illiterate moth-

ers tend to be homemakers who care more for 

their children’s hygiene. The results of this study, 

as in previous studies, showed that the higher 

level of parents’ education was an effective fac-

tor in reducing louse infestation (1, 26). Data 

analysis showed that there is a significant re-

lationship between the rates of head louse in-

festation and the family size. The highest rates 

of infestation were observed among larger fami-

lies. The reason behind this can be increased 

contacts because of crowding and increased pos-

sibility of using common personal tools such as 

combs and head covering. As a result, the head 

louse infestation would occur rapidly between 

the family members (27). The prevalence of pe-

diculosis as a common health problem has a di-

rect relationship with the factors of sex and fa-

ther's occupation and has an inverse relationship 

with the sample size (28). Our results showed 

that the prevalence of head louse among school-

children in Amol City was 16.2% in the educa-

tional season, which is lower than the average 

reported in many parts of the country or abroad, 

but more care and control measures should be 

taken to prevent possible epidemics. 

Conclusion  
 

Head louse is one of the most important hu-

man ectoparasites and one of the most important 

health problems in human societies. The prev-

alence of pediculosis in the schoolchildren of 

Amol City was dependent on sex, season, age, 

type of school, parent occupation and educa-

tion level, family size, bathing frequency per 

week, combing frequency per day, and hair 

length. In general, the average prevalence of pe-

diculosis in Amol City was lower than in other 

parts of the country. However, to prevent ag-

gravated situations, control measures, and reg-

ular monitoring should be undertaken by local 

authorities. 
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