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INTRODUCTION 

Pediculosis capitis is an infestation by a parasite 
Pediculus human is capital. Pediculosis capitis or head 
louse infestation is an endemic problem in both 
developing and developed countries. It especially affects 
the pediatric age group. Pruritus of the scalp is the 
common symptom, and viable nits on scalp confirm the 
infestation.1 It has multiple physiologic, economic and 
psychological impacts. In addition, head lice are also 

vectors of pathogens. There have been reported where 
head louse infestation has been linked to poor learning 
performance and Iron deficiency anemia.2,3 Reports from 
various countries show the prevalences ranging from 
15% to 20%.4-6 Various factors are associated with head 
louse infestation. Some of them include female gender, 
low and middle socioeconomic status, household 
members more than 4, history of contact with an infected 
person, rural area, poor personal hygiene and age of more 
than 10 years.6-9  

ABSTRACT 
 
Background: Pediculosis or head louse infestation is a common condition and an issue of concern in developing 
countries. Various treatment options are available for the management of this condition but still needs further research 
due to drug resistance. This study seeks to compare the efficacy of 1% permethrin lotion and 0.5% ivermectin 
shampoo in the management of pediculosis capitis.  
Methods: A prospective longitudinal study was conducted in a tertiary care hospital from September 2013 to June 
2015. Patients presenting with pediculosis capitis infestation were divided into two groups of 50 each. They were 
treated with either topical 1% permethrin lotion or 0.5% ivermectin shampoo. Follow up was done once in 4 weeks on 
the extent of head lice infestation. 
Results: After being treated with either topical 1% permethrin or 0.5% ivermectin shampoo, the presence of nits 
decreased significantly in the ivermectin group. Number of patients either had no nits or less than 5 dead nits in the 
permethrin group than in the ivermectin group.  
Conclusions: It is concluded that both 1% permethrin and 0.5% ivermectin have comparable efficacies in managing 
pediculosis capitis infestation, but permethrin was found to be more effective in treatment. In addition, none of the 
participants in both the treatment groups experienced any side effects.  This is one of the very few studies exploring 
the treatment efficacy of topical ivermectin and the potential scope for future studies on the treatment options for 
pediculosis capitis.  
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Pediculosis is a significant issue in India as well. In a 
community-based survey by Srivastava et al estimated 
the prevalence of pediculosis to be 69% in the 
community and 54% among school children.10 Another 
study conducted in Delhi estimated the overall prevalence 
among school children to be 16.59%. Girls (20.42%) 
were found to be significantly more infested than boys 
(13.86%).11 

Various treatment options are available for pediculosis 
capitis. Some of them are topical Ivermectin, Malathion, 
Benzyl alcohol, spinosad, Lousebuster, and 
Dimeticones.12 Permethrin applied as a dust or spray in 
clothing and bedding is another treatment option 
available.5,13,14 In addition, it is recommended that 
environmental management and preventive measures 
should also be undertaken for preventing recurrence of 
head louse infestation. Despite the treatment options 
available, difficulties persist due to children's refusal to 
be treated, the persistence of nits, stigma, and exclusion 
from settings such as schools.15,16 Due to the adaptability 
of head lice, resistance to drugs have also emerged.14. 
Over the years, the efficacy of permethrin has also 
declined and now not much of use.17  

There have been various studies comparing the efficacy 
of interventions. A study was conducted on assessing the 
efficacy of oral ivermectin comparing to d-phenothrin in 
the treatment of head louse. At the end of the 15-day 
post-treatment period, the efficacy of the Ivermectin 
treatment group was 77.4%, compared to 32.3% in the d-
phenothrin group.18 Another study conducted in Mexico 
reported that a single dose of ivermectin at 200 mug/kg 
eradicated all the adult lice. A second dose was needed 
only among 41% of children due to the presence of nits.19 
A clinical trial comparing the efficacy of albendazole 
alone and in combination with permethrin was conducted, 
showing no synergistic effect between the two drugs.20 
The authors recommended oral albendazole as a viable 
treatment option for pediculosis.  Another study 
comparing d-phenothrin with malathoin found the former 
to be superior in pediculicidal effects.10 Thiabendazole, 
levamisole are some other options explored for 
pediculosis.21  

Despite the varying options available, there is an 
increasing need for exploring further treatment options 
for the burden of pediculosis, since reports of treatment 
failure and emergence of drug resistance have become 
increasingly common. In addition, there are many 
unanswered questions on the epidemiology of head louse 
transmission, treatment and preventing drug resistance. 
There still remains a need to find a consensus on 
treatment, and to whether the evidence found is of real 
value.22,23 Furthermore, due to the toxicity of various 
pediculicides, research is needed for avoiding the 
indiscriminate use of these chemicals.24 

 

METHODS 

Study area 

Vinayaka Missions Kirupananda Variyar Medical 
College and Hospital, Salem. 

Study design 

Prospective longitudinal study. 

Study period 

September 2013 to June 2015. 

Study population 

All patients were presenting with pediculosis capitis to 
the department of skin and STD of Vinayaka Missions 
Kirupananda Variyar medical college and Hospital, 
Salem. 

Study sample 

100 cases. 

Sampling technique 

Non-random Purposive sampling. 

Inclusion criteria 

Inclusion criteria were children between the age group of 
5-25 years of age. 

Exclusion criteria 

Exclusion criteria were hypersensitivity to the drug. 

Method of data collection 

After getting the institutional ethical clearance, 100 
patients were divided into 2 groups, Group A and Group 
B with 50 patients in each group. Group A patients were 
given 1% permethrin lotion and Group B patients were 
given 0.5% ivermectin shampoo. The patients were 
advised to use lotion or shampoo on a single application 
and were asked to come for Follow up every week for 4 
weeks. Every week complete dermatological examination 
was carried out in all the frontal, temporal, parietal, an 
occipital region both by visually and by using the 
magnifier lens. The outcome measurement was based on 
the on the symptoms of itching and the number of 
parasites present over the scalp region. 

Data entry and analysis 

The data was entered in MS Excel and analysed using 
SPSS Version 23.0. The numerical variables such as age, 
mean duration etc. was expressed in mean with standard 
deviation. The categorical variables were expressed in 
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percentages. T-test was used to compare the mean age 
between the two groups. Chi square test was used to 
compare the proportion of participants between the two 
groups with respect to the baseline characteristics and the 
proportion of participants with different grades of nits 
before and after treatment. P value of less than 0.05 was 
taken as statistically significant. 

RESULTS 

Among the ivermectin group mean of age was 12.24 
(3.70) and among the permethrin group mean of age was 
11.54 (3.90). Among the ivermectin group 15 (30%) 
people were aged between 5-10, 28 (56%) were aged 
between 11-15, 5(10%) were aged between 16-20, 2(4%) 
were added between 21-25. Among the permethrin group, 
23(46%) were aged between 5-10, 24 (48%) were aged 
between 11-15 and 3(6%) were aged between 21-25. The 
difference between the groups and age group was 
statistically not significant (P value-0.649). Among the 
ivermectin group 10 (20%) people were male, 40 (80%) 
were female. Among the permethrin group, 12(24%) 
were males and remaining 38(76%) were female. The 
difference between the groups and gender was 

statistically not significant (P value-0.568). Among the 
ivermectin group, 6 (12%) people belonged to the urban 
place of residence, 44 (88%) belonged to rural. Among 
the permethrin group 4 (8%) were belongs to urban and 
remaining 46 (92%) belonged to rural. The difference 
between the groups and place of residence was 
statistically not significant (P value-0.684). Among the 
ivermectin group 50 (100%) people had to itch, among 
the permethrin group 50 (100%) people had to itch. 
Among the ivermectin group 2 (4%) had <1 month 
duration of itching, 6 (12%) had 1-3 months, 10 (20%) 
had 4-6 months, 19 (38%) had 7-12 months, 10 (20%) 
had >1-2 years and 3 (6%) had >2 years. Among the 
permethrin group 6 (12%) had <1 month, 14 (28%) had 
1-3 months, 14 (28%) had 4-6 m0nths, 18(36%) had 7-12 
months, 6 (12%) had >1-2 years, 6 (12%) had 2 years 
duration of itching. Among the ivermectin group 3 (16%) 
people were done hair washing daily, 24 (48%) were 
done once weekly, 15 (30%) were done twice weekly, 8 
(16%) were done thrice weekly. Among the permethrin 
group, 6 (12%) were done daily, 21 (42%) were done 
once weekly, 15 (30%) were done twice weekly and 
remaining 8 (16%) were done thrice weekly. The 
difference between the groups and place of residence was 
statistically not significant (p>0.05) (Table 1). 

Table 1: Comparison of baseline parameters between two groups (n=100). 

Parameter Ivermectin group (n=50) Permethrin group (n=50) P value 
 N (%) N (%)  
Age (Mean±SD) 12.24 (3.70) 11.54 (3.90)  
Gender 
Male 10 (20) 12 (24) 0.568 Female 40 (80) 38 (76) 
Place of residency 
Urban 6 (12) 4 (8) 0.684 Rural 44 (88) 46 (92) 
Duration of itching 
<1 month 2 (4) 0 (0) 

** 

1-3 months 6 (12) 6 (12) 
4-6 months 10 (20) 14 (28) 
7-12 months 19 (38) 18 (36) 
>1-2 years 10 (20) 6 (12) 
>2 years 3 (6) 6 (12) 
Frequency of hair washing 
Daily 3 (6) 6 (12) 0.093 
Once weekly 24 (48) 21 (42) 0.738 
Twice weekly 15 (30) 15 (30) 1.000 
Thrice weekly 8 (16) 8 (16) 1.000 
Level of hygiene 
Good 41 (82) 41 (82) 1.000 Poor 9 (18) 9 (18) 

 

Among the ivermectin group mean of height was 132.4 
(15.8) and among the permethrin group, mean of height 
was 132.6 (10.7). Among the ivermectin group 15 (30%) 
people had the height between 100-120 cm, 20 (40%) 
people had 121-140 cm, 15 (30%) had 141-160 cm. 

Among the permethrin group 8 (16%) had 100-120 cm, 
27 (54%) had 121-140 cm, 15 (30%) had 141-160 cm. 
The difference between the groups and place of residence 
was statistically not significant (p>0.05) (Table 2). 
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Table 2: Distribution of study population based on their height (n=100). 

Height 
(in cm) 

Ivermectin group (n=50) Permethrin group (n=50) P value  
(by chi square test) Frequency Percentage (%) Frequency Percentage (%) 

100-120 15 30 8 16 0.0421 
121-140 20 40 27 54 0.739 
141-160 15 30 15 30 1.00 Mean (SD) 132.4 (15.8) 132.6 (10.7) 

Table 3: Distribution of study population based on their weight (n=100). 

Weight  
(in kgs) 

Ivermectin group (n=50) Permethrin group (n=50) P value  
(by chi square test) Frequency Percentage (%) Frequency Percentage (%) 

10-20 15 30 11 22 0.0871 
21-40 27 54 32 64 0.629 
41-60 8 16 7 14 0.978 Mean (SD) 132.4 (15.8) 132.6 (10.7) 

Table 4: Dermatological examination showing the presence of nits among the study population at the start of 
treatment. 

Site Grading Ivermectin  
group (n=50) 

Permethrin  
group (n=50) 

P value  
(chi square test) 

  N (%) N (%)  

Occipital area 
Grade 1 (<5 nits) 5 (10) 8 (16) 0.738 
Grade 2 (5-10 nits) 8 (16) 10 (20) 0.816 
Grade 3 (>10 nits) 37 (74) 32 (64) 0.491 

Temporal area 
Grade 1 (<5 nits) 3 (6) 4 (8) 0.894 
Grade 2 (5-10 nits) 10 (20) 14 (28) 0.618 
Grade 3 (>10 nits) 37 (74) 32 (64) 0.548 

Retroauricular area 
Grade 1 (<5 nits) 30 (60) 32 (64) 0.873 
Grade 2 (5-10 nits) 15 (30) 16 (32) 0.895 
Grade 3 (>10 nits) 5 (10) 2 (4) 0.581 

Table 5: Distribution of the study population based on the presence of nits during the follow up period of 
treatment. 

Fallow up 
visit Presence of nits 

Treatment 

P value Ivermectin group 
(n=50)  

Permethrin group 
(n=50)  

N (%) N (%) 

 
1st visit 

Grade 1 (no units) 0 (0) 2 (4) 0.0782 
Grade 2 (<5 dead units) 16 (32) 17 (34) 0.952 
Grade 3 (5-10 live units) 26 (52) 22 (44) 0.386 
Grade 4 (>10 live and dead units) 8 (16) 9 (18) 0.873 

2nd visit 

Grade 1 (No units) 2 (4) 4 (8) 0.064 
Grade 2 (<5 dead units) 19 (38) 23 (46) 0.071 
Grade 3 (5-10 live units) 17 (34) 16 (32) 0.952 
Grade 4 (>10 live and dead units) 12 (24) 7 (14) 0.0578 

 
3rd visit 

Grade 1 (No units) 2 (4) 8 (16) 0.031 
Grade 2 (<5 dead units) 23 (46) 29 (58) 0.067 
Grade 3 (5-10 live units) 17 (34) 10 (20) 0.004 
Grade 4 (>10 live and dead units) 8 (16) 3 (6) 0.004 

4th visit 

Grade 1 (No units) 8(16) 12 (24) <0.001 
Grade 2 (<5 dead units) 32 (64) 38 (76) 0.052 
Grade 3 (5-10 live units) 5 (10) 0 (0) <0.001 
Grade 4 (>10 live and dead units) 5 (10) 0 (0) <0.001                
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Among the ivermectin group mean of weight was 132.4 
(15.8) and among the permethrin group mean of height 
was 132.6 (10.7). Among the ivermectin group 15 (30%) 
people had weight between 10-20 kg, 27 (54%) people 
had 21-40 kg, 8 (16%) had 41-60 kg. Among the 
permethrin group 11 (22%) had 10-20 kg, 32 (64%) had 
21-40 kg, 7 (14%) had 41-60 kg. The difference between 
the groups and place of residence was statistically not 
significant (P value->0.05) (Table 3). 

Among the ivermectin group 5 (10%) people had grade 1 
(<5 nits) present in the occipital area, 8 (16%) had grade 
2 (5-10 nits), 37 (74%) had grade 3 (>10 nits). Among 
the permethrin group 8 (16%) had grade 1 (<5 nits), 10 
(20%) had grade 2 (5-10 nits), 32 (64%) had grade 3 (>10 
nits). Among the ivermectin group 3 (6%) people had 
grade 1 (<5 nits) present in the temporal area, 10 (20%) 
had grade 2 (5-10 nits), 37 (74%) had grade 3 (>10 nits). 
Among the permethrin group 4 (8%) had grade 1 (<5 
nits), 14 (28%) had grade 2 (5-10 nits), 32 (64%) had 
grade 3 (>10 nits). Among the ivermectin group 30 (60%) 
people had grade 1 (<5 nits) present in the retro-auricular 
area, 15 (30%) had grade 2 (5-10 nits), 5 (10%) had grade 
3 (>10 nits). Among the permethrin group 32 (64%) had 
grade 1 (<5 nits), 16 (32%) had grade 2 (5-10 nits), 2 
(4%) had grade 3 (>10 nits). The difference between the 
group's presence of nits grading was statistically not 
significant (P value >0.05) (Table 4). 

Among the ivermectin group 2 (4%) had grade 1 (no 
nits), 19 (38%) people had grade 2 (<5 dead units), 17 
(34%) had grade 3 (5-10 live nits), 12(24%) had grade 4 
(>10 live and dead nits). Among the permethrin group 4 
(8%) had grade 1 (no nits), 23 (46%) had grade 2 (<5 
dead nits), 16 (32%) had grade 3 (5-10 live nits) and 7 
(14%) had grade 4 (>10 live and dead units present 
during 2 and follow up visit. Among the ivermectin group 
2 (4%) had grade 1 (no nits), 23 (46%) people had grade 
2 (<5 dead units), 17 (34%) had grade 3 (5-10 live nits), 8 
(16%) had grade 4 (>10 live and dead nits). Among the 
permethrin group 8 (16%) had grade 1 (no nits), 29(58%) 
had grade 2 (<5 dead nits), 10 (20%) had grade 3 (5-10 
live nits) and 3 (6%) had grade 4 (>10 live and dead units 
present during 3rd follow up visit. Among the ivermectin 
group 8 (16%) had grade 1 (no nits), 32 (64%) people had 
grade 2 (<5 dead units), 5 (10%) had grade 3 (5-10 live 
nits), 5 (10%) had grade 4 (>10 live and dead nits). 
Among the permethrin group 12 (24%) had grade 1 (no 
nits), 38 (76%) had grade 2 (<5 dead nits) present during 
4th follow up visit (Table 5). 

DISCUSSION 

A majority of the study participants belonged to the 
adolescent age group. There was no statistically 
significant difference among both the treatment groups. 
The male: female ratio is 1:4 in both groups. Majority of  

the study population hailed from the rural areas among 
both the intervention groups. The itching was present 
among all the participants in both the groups. Around 

30% of the population was infested with adult pediculi. 
This estimate is much lesser than the prevalence of 69% 
as estimated by Srivatsava et al but higher than the 
prevalence of 15 to 20% among developing countries.4-

6,10  Few patients had other symptoms such as crusting 
and lymph node enlargement. Most participants had a 
long duration if itching for more than 4 months. Very few 
participants reported washing their hair daily. Most 
reported washing their hair 1-3 times a week. The scalp 
hygiene level was comparable among both the treatment 
groups. The mean height and weight were comparable 
among both the groups. On examination, a majority of 
the participants were found to be having grade 2 to 3 nit 
infestation in the occipital and temporal area and grade 1 
nit infestation in the retroauricular area. The grades of 
infestation were not statistically significant between the 
two groups. 

During follow up visits, there was a statistically 
significant difference in the presence of nits between the 
permethrin and ivermectin groups. By the end of the 4th 
follow up visit, no participants in the permethrin group 
had Grade 3 and 4 infestations, while in the Ivermectin 
group, the proportion of participants with grade 3 and 4 
infestations were 10% each. This lesser efficacy of 
ivermectin is similar to a study by Leulmi et al where 
there was evidence suggestive of emerging resistance to 
ivermectin.18 There were more participants in the 
permethrin group who had either no nits or less than 5 
dead nits than in the ivermectin group. The difference 
was statistically significant (p<0.05). 

CONCLUSION 

In conclusion, the study participants had a comparable 
proportion of infestation with pediculosis similar to other 
studies in India. They also had multiple risk factors such 
as poor hair washing practices, school age group and 
hailing from the rural population. According to the study 
results, the efficacies of 1% permethrin lotion are almost 
comparable with 0.5% ivermectin shampoo. But, on 
subsequent follow up visits, 1% permethrin shampoo was 
found to be superior in treating pediculosis capitis. 
Furthermore, none of the participants in the study group 
experienced any adverse effects. This is one of the few 
studies exploring the efficacy of topical ivermectin 
comparing to others which explore the efficacy of oral 
ivermectin. Hence, this provides the scope for further 
clinical research to substantiate the findings and thus 
reduce the burden due to pediculosis in the population. 
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