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Abstract

Head louse infestations continue to be a concern of public health in most countries,

including the most developed ones. The present recommendations are intended to inform

and stress the role and impact of the different authorities, institutions, industry, and the

public in the control of head lice in order to reduce the prevalence of this parasite. We

encourage health authorities to pursue more effective methods to correctly identify such

infestations, and evaluate existing and new pediculicides, medical devices, louse

repellents, and louse- and nit-removal remedies. Pediculicides and medical devices must

have verifiable claims in the instructions for use and should be tested periodically to

document current levels of resistance by lice to the active ingredients and to the

formulated products. Where the prevalence of lice is claimed to be epidemic, children

should be periodically evaluated objectively to document the actual level of prevalence.

Continuing education for health providers and the general population promises to correct

misinformation regarding the biology, prevention, and management of lice. Parents should

regularly inspect their children for head lice and treat as necessary. Health authorities are

encouraged to eliminate policies and practices that rely upon school exclusion as a means

to reduce incidence and prevalence, e.g., the ‘no-nit’ policy which lacks scientific

justification, and are counterproductive to the health and welfare of children.
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Introduction

The head louse Pediculus humanus capitis De Geer, 1767 (Ano-

plura: Pediculidae) is an obligate ectoparasitic insect on the

scalp of human beings, where it feeds exclusively on blood.1-3

Infestations by head lice (pediculosis) occur mainly among

children worldwide. Generally, those who are infested do not

manifest serious symptoms. Some portion of infested individu-

als, however, presents with measurable health burdens that

directly result from reactions to louse feeding. Itching of the

scalp, the main and often sole (but not an obligate) symptom of

head louse infestation, can result in loss of sleep or concentra-

tion at work or school, and excessive scratching occasionally

poses risk of secondary skin infections and lym-

phadenopathies.4 For many persons, head lice – or the fear of

exposure to these diminutive pests – manifests as more of an

emotional and psychological problem rather than a clinical one.

Head lice become a public health concern when their preva-

lence increases and when perspectives, policies, and practices

to prevent and abate these pests pose even greater risks to

people than the infestation itself.5

Claims of heightened or increasing prevalence of head lice

infestations worldwide since the mid-1960s were reviewed by

the World Health Organization,6 with some extrapolating of the

annual occurrence of hundreds of millions of cases.7 The U.S.

Centers for Disease Control and Prevention has long suggested

a yearly prevalence of 6–12 million cases in the USA8 (repeat-

ing data from a previous review).6 Because head louse infesta-

tions are not a reportable condition in many countries (including

the USA), the aforementioned estimates are decidedly question-

able at best.

Increased prevalence of head louse infestation has been

reported from Israel, Denmark, Sweden, UK, France, USA, Iran,

and Australia.9-15 These epidemiological studies were con-

ducted during different seasons, among vastly different popula-

tions (including ages and gender), using different examination

methods (visual vs. louse comb), and relied on differing mea-

sures to define the basis of an infestation (e.g., nits vs. live

lice). The lack of standardization used in such studies confuses

efforts to draw conclusions as to the current prevalence at

those time points as well as effects of any anti-louse strategy.

Head lice normally move to a new host when an infested per-

son’s hair is in direct contact with that of another person. Social

and familial contact between children, as well as between par-

ents and children, are more likely routes of infestation than via

fomites (shared combs, brushes, towels, clothing, linens, etc.).

Risk factors for acquiring head lice are thought to be affected

by the number of children per family, the frequency with which

they share beds, the local customs and kinds of social contacts,

the lack of community-based healthcare system (e.g., school

health services), and the socioeconomic status of the family.

Head lice are most prevalent among children attending child-

care and elementary schools, with elevated prevalence noted

among their household members, especially siblings and moth-

ers of children who have lice. Girls are diagnosed as infested

2–10 times more often than boys, and children between 4 and

13 years are most frequently affected.16-18

Louse specialists attending the Sixth International Conference

on Phthiraptera (held in Brno, Czech Republic, June 23–29, 2018)

proposed updating the international guidelines for the control of

head louse infestations19 in the hope of encouraging all stakehold-

ers including those with powers to influence policies toward lower-

ing the prevalence of head lice worldwide and to reduce the

emergence and spread of the evolution of resistance to a particular

treatment. Consequently, a diverse team of louse and public health

specialists debated and agreed to an array of goals and recom-

mendations that form the basis for this document.

Recommendations for the health authorities

A new pediculicide to the local market

Only evidence-based effective products that are not harmful to

children or the environment should come to market.20 Introduc-

ing a new pediculicide into the market can only be based on a

thorough evaluation of the formulation’s safety and efficacy.

Pediculicide with an active ingredient that is already well-estab-

lished for use in the marketplace, but offered for registration in

different concentrations, combined with different chemicals, or

proposed in different dosages, may provide markedly different

results.21-22 Therefore, each formulation should be tested sepa-

rately in well-designed studies. In the historical body of evi-

dence for the treatment of head lice, the majority of studies

carry a high risk of bias.23

All new products whether they rely upon new chemistries,

active ingredients currently approved but in products that differ

markedly in their formulation or use, or on alternative modes of

action (e.g., growth regulation, suffocation, chitin inhibition,

microbial action, etc.), should first be tested in the laboratory on

colonies of body lice or on ex vivo lice samples; however, it

should be noted that even ex vivo tests are only an indicator of

possible efficacy and should not be relied upon as a guide to

effectiveness in clinical use.

All candidate products should be tested to the minimum stan-

dard of an assessor blinded, randomized, and controlled trial at

least once,24 and preferably be compared with an effective

pediculicide or other head louse treatment modality used in the

same country. The candidate product should be tested on at

least 50 head louse infested individuals with a substantial num-

ber of living lice that meet state-of-the-art inclusion and exclu-

sion criteria, as well as an effective method to detect living lice

at the end of the study and thus enable reliable study results.

A product must not only be better than another less effective

one but should also have a high efficacy, to be able to reduce

prevalence of head lice in communities and not just sustain the

endemic. We believe that an 85% efficacy should be the mini-

mal effect level to be able to control epidemics. Severe
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sideeffects should be (nearly) absent, while minor sideeffects

should have a frequency of less than 5%.

New products should be tested with standard toxicology data

relative to human inhalation, skin absorption, and oral ingestion.

If the formulation is flammable, then standard flashpoint and

burn test data should also be provided.

Laboratory colonies of body lice (Pediculus humanus huma-

nus) may serve as convenient test subjects for initial in vitro

evaluations.25 Body lice that survive a test formulation are pre-

dictive of such failure of that same product to eliminate head

lice in a clinical treatment. Success in the laboratory with these

model organisms, however, is not predictive of the same result

in the field or when used against head lice.

In all cases, ex vivo efficacy studies should be conducted

regionally (within the country of proposed use whenever possi-

ble). Such a test should strive to evaluate at least 100 adult or

third instar head lice to test one condition (e.g., one exposure

time) for the test formulation and another 50 as a nontreated

comparison group, which should be the minimum sample size

to have a reasonably narrow confidence interval around the

observed cure rate.

A pediculicide clinically tested in another country

Pediculicides that are effective in one region may not be as

effective in another because of the differing regional prevalence

of resistant strains of head lice. Ex vivo and/or clinical efficacy

studies are necessary in the area where it is proposed to mar-

ket the pediculicide. For example, the practice of carrying out

clinical studies in developing countries where head lice are

more commonly encountered than in countries with more devel-

oped economies should be eliminated. Products should only be

approved after clinical evaluation in a country economically simi-

lar to the one where it is intended to be marketed.

Testing of existing pediculicides

Pediculicides should be produced in compliance with good man-

ufacturing practice, in order to avoid quality variations in their

manufacture and storage.

Because of the emergence and spread of lice that are insen-

sitive (resistant) to the active ingredient and/or formulation,

existing pediculicides should be re-evaluated every 5 years in

ex vivo tests or clinical trials to document the actual level of effi-

cacy they elicit.26

Lice have developed varying and fairly widespread levels of

resistance to pyrethrins and pyrethroids insecticides as well as

organophosphates such as malathion and also to carbamate

insecticides.27-35 For persistent infestations with multiresistant

lice, ivermectin could be considered.36

However, in most territories neurotoxic chemicals such as

these are now extensively superseded by use of alternative

materials or methods that exhibit some form of physical activity

against lice that is not affected by the metabolic pathways

inhibiting the activity of neurotoxic insecticides.

Natural remedies and medical devices

Plant extract remedies and anti-louse devices (such as those

relying upon heated air, suction, or electronic teeth) must simi-

larly be evaluated prior to their introduction to the market.

Because it is less likely that lice will develop resistance to

mechanical methods, nonchemical products might not need

periodic evaluation.

Advertising for any product should prominently display

whether it is licensed, either as a medicine (pharmaceutical pro-

duct) or as a medical device. Where a product is designed to

be used as a combing aid (i.e., has no intrinsic activity to kill

lice or their eggs), it should be made clear that this is the case.

Terms such as “hair hygiene” or even obscure references to

“lice-cleaner”, “nit-loosener”, or “treats unpleasant scalp condi-

tions” may contravene the spirit, if not the letter, of the regula-

tions governing advertising of pediculicide products in most

countries. Regulatory authorities should be encouraged to

enforce their own rules to prevent such misleading terminology

and advertising.

Louse repellents

As with pediculicides, a randomized, double-blind, clinical study

should ideally be conducted with a putative louse repellent prior

to its introduction to the market. At least 100 noninfested indi-

viduals should participate in such a clinical trial, which might

involve more than one member of the same family. The assess-

ment should be performed by an investigator experienced in the

design and conduct of such studies.37

Nit-removal remedies

Nit-removal remedies should be first tested on nit-bearing hairs

ex vivo, using mechanical traction methods, and later in clinical

trials on the hair of at least 50 individuals with nits or eggs. For

this purpose, 10 cm2 sections of hair with approximately equiv-

alent abundance of nits or eggs could be selected as test and

comparison sites. One section of hair should be treated with

the nit-removal remedy, while the comparison site should be

treated with water, shampoo, or conditioner. At the end of the

trial, the number of nits in the two sites of the hair should be

compared. If a comb is being used for this purpose, the same

comb should be an integral part of the future product. The

cement that lice use to affix eggs to individual hair shafts is a

biological entity produced by female lice, and as such any pro-

duct acting upon it could be used in any other country without

retesting in each.

Louse combs and other detection methods

The use of a fine comb for removing lice and eggs/nits from the

scalp hair is a relevant tool for diagnosis as well as for mitigat-

ing an infestation. The effectiveness of a fine comb depends, in

part, on the comb’s design and the skill of the person using the

comb. Combing may be considered as the sole means, or as a

supplementary activity, to eliminate head lice. A louse comb
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(with teeth spaced 0.20–0.30 mm apart) is particularly effective

to aid in the initial diagnosis of a louse infestation and for verifi-

cation that treatment with a pediculicide was successful. A nit

comb (with teeth spaced 0.09–0.19 mm apart) exerts the trac-

tion necessary for the removal of eggs and nits. Preparation of

wet hair with liberal conditioner prior to fine combing makes

combing the hair and removal of lice easier than dry combing.

The method may be more effective on short and medium hair.

If applied systematically, it can serve as a valid alternative to

pediculicides for motivated parents provided with the correct

combs and instructions.30,38

Results of comparative studies of two or more combs con-

firmed significant differences between combs as detection as

well as removal devices.39-41 Accordingly, in vivo testing tests

should also be conducted with louse combs, in order to validate

claims regarding their efficacy.

“Instruction for Use”

The instructions for use on each packaging and on the informa-

tion leaflet – whether for pediculicides, other formulations, or for

physical devices – should conform to the requirements of each

country where the product is marketed and be understandable

to residents, regardless of their native language and socioeco-

nomic status. Pictograms demonstrating proper use may help

consumers, regardless of their language abilities. Commonly

imprecise dosage instructions are given, and sometimes pro-

duct package sizes are too small to meet the requirement sta-

ted in the instructions.25

The instructions should make verifiable claims on the packag-

ing; e.g., stressing the limited effect on eggs and therefore the

necessity to repeat a treatment to kill recently hatched lice. It is

not sufficient to state that a treatment should be repeated only

if the first treatment was not effective. It should be clearly stated

how the product should be applied, how long it should remain

on the scalp, how it should be removed, when the treatment(s)

should be repeated, and how the consumer should determine

that the product was effective and how long and how often a

louse comb should be used as a supplemental tool during or

after the treatment. Contraindications, sideeffects, hazards

(e.g., flammability), and how to obtain further information should

be listed on each product.

Regulations for medical agencies

In case the National Competent Authorities delegate testing of

in vivo and in vitro efficacy of a product to private and academic

institutions, adequate guidance and regulation should be

assured.

Regular examination of children with the help of school

nurses

In kindergartens and schools where there is evidence of a high

number of complaints related to lice infestations, health authori-

ties are encouraged to arrange screenings with the help of

school nurses and experienced volunteers, and provide appro-

priate advice to parents. This might relieve strain on the com-

munity. Such screenings should be performed solely when

nurses are provided with appropriate education regarding louse

biology, their proper diagnosis, and appropriate means of man-

agement. Furthermore, such nurses should be provided with

appropriate magnification devices and screening tools, trained

in their use, and then assessed for their competency using

blinded/coded samples of lice, eggs, and common kinds of hair-

associated debris.

National committee on pediculosis

The formation of national advisory committees is encouraged to

guide policies and practices relating to evidenced-based louse

management throughout the country. Such a committee might

be composed of pediatricians, dermatologists, epidemiologists,

medical entomologists, public health specialists, parents,

nurses, social workers, and representatives of the pharmaceuti-

cal industry. The committee might focus attention on evaluating

prevention and control strategies, coordinate the activities of

academic and clinical institutions, disseminate information, and

conduct or serve as a clearinghouse for reports pertaining to

incidence, prevalence, and resistance.

Providing pediculicides

When appropriate, a governmental health agency might facili-

tate the distribution of effective and subsidized pediculicides.

Education

Governmental health agencies and the national committee

would be encouraged to facilitate the distribution of relevant

information in manners accessible to their population. Efforts

might include: continuing education for health providers and

school authorities, as well as basic information for the general

public. Informational resources (printed, Internet based, or pro-

vided as public service announcements on radio or television)

should be made available in languages and degree of compre-

hension appropriate for the target audiences.

Health providers

The main aim of health providers should be to equip childcare

personnel as well as parents to manage head louse infesta-

tions. Health providers such as physicians, nurses, and pharma-

cists should be well-informed about effective anti-louse

strategies and products and updated on new developments.

School nurses should address the head louse problem proac-

tively by making information available to parents and investigat-

ing institutions with a high level of complaints. In addition, the

school nurse can support families who find it difficult to manage

treatment. Pharmacists should only promote pediculicides which

the national committee and health authorities deem to be effec-

tive.

ª 2020 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC
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Universities and other research institutions

Academic institutions could receive funding to prepare

resources and provide training to healthcare workers, conduct

base-line susceptibility studies, as well as studies on the effi-

cacy of pediculicides and the evolution of resistance in regional/

local head louse populations, and the effectiveness of public

community health programs.

Parents

Parents should be routinely informed on how to best inspect

their children for head louse infestation as part of normal hair

care, or at weekly or biweekly intervals. Feedback from parents

to health authorities and/or providers in their area about louse

infestations, treatment failures, and sideeffects of products

would help improve product surveillance and local head lice

control. Under professional supervision, trained parents could

also examine children at daycare centers, schools, or other

community programs, provided consent is given by the parents

or guardians of children attending those institutions.

Pharmaceutical industries

The pharmaceutical industry should have effective products with

low toxicological and ecotoxicological risk on the market with

instructions based on verifiable claims. Manufacturers should

aim to introduce pediculicides based on new chemical com-

pounds, especially physically acting, which are less prone to

resistance. In addition, products based on plant extracts are

commonly more acceptable to the public, who are sometimes

reluctant to use synthetic chemical compounds. Companies

should develop nonflammable lotion or gel formulations, which

are more effective than shampoo formulations because they are

not highly diluted with water during treatment as many shampoo

treatments are. Propelled spray formulations should be avoided

as they may be inhaled by the treating and treated person and

are therefore less safe. Companies should also explore the

development of effective and safe repellents and louse combs,

as well as effective nit-removal remedies. Manufacturers should

publish supporting data on both the efficacy and safety of their

products.

General recommendations

Diagnosis of a head louse infestation

The diagnosis of a head louse infestation should be based on

the finding of a living louse on a person’s scalp hair.5 A fine-

toothed detection comb enhances the efficiency of sampling for

head lice.42-44 Wet combing has been proven to be a more

effective diagnostic procedure than inspection or dry combing.45

The term ‘nit’ should refer to the empty eggshell.46 An

embryo within a nonhatched egg might be alive and still

developing, nonviable because the egg was not fertilized, or

dead as a result of injury, genetic anomaly, or from treatment.

Unless a sufficient means of magnification and appropriate

expertise is available, it is impractical and unwise to assume

the viability of any egg or even to conclude that the object rep-

resents a louse egg.

In the absence of a living louse, the finding of presumed

louse eggs (nits) is not a sufficient basis to conclude that the

person hosts an active head louse infestation. Examination of

over 15,000 children in Israel using a louse comb revealed that

11–19% of the children were infested with living lice and eggs,

while another 22–30% had nits only.10 Approximately 80% of

the children with signs of previous infestations had nits that

were 2–5 cm away from the scalp, which was evidence of suc-

cessfully treated infestations during the last 2–5 months.16

Accordingly, when the diagnosis of head louse infestation is

based solely on the presence of nits, 1–2 of 3 children were

mischaracterized as being infested and could be sent home for

treatment without justification.

Treating dead eggs and empty eggshells with pediculicides is

superfluous, and a pediculicidal treatment will not remove nits

from the hair. Accordingly, the continued presence of nits must

neither be interpreted as treatment failure nor should it be the

basis for continued treatment.

Traditionally, many health professionals and parents would

argue to err on the side of ‘safety’ and base their continued

treatments merely on the presence of a nit. This kind of ratio-

nale often leads to repeated treatments and to conclusions (in

error) that the treatments were ineffective.

In a study conducted in the USA, 1.6% of schoolchildren

examined had lice, whereas 3.6% had nits/eggs without lice.

When those children who initially presented solely with nits and

eggs (but without live lice) were re-examined 14 days later, just

21% were found with live lice.47 Whereas the finding of nits

may indicate a former infestation, it is, however, not predictive

of a current or future louse infestation.

In the absence of living lice, the child should not be consid-

ered as infested, and accordingly this individual should not be

treated or restricted from any activity. A child who presents

solely with eggs should, nonetheless, be re-examined during

the subsequent days and weeks. If a live louse is then found, it

may have derived from a viable egg on that child’s scalp hair,

or it may have been acquired from close contact with another

individual with an active case of lice.

Detection methods for lice

Head lice may be discovered by direct visual examination of the

hair. Hair may be parted with a hand, comb, and other imple-

ments. Because of their small size, and the tendency for infesta-

tions to be composed of just a few lice, reliance on direct visual

examination (without combing) commonly underestimates active

infestation. Of infested children in Israel, 78% had fewer than 10

lice on their scalp, 18.7% had 11–20 lice, and only 3.3% had more
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than 20 lice.16 Most of the lice on the scalp at any time are

nymphs,48 1–2 mm in length, and this presents further difficulties

in visualizing them without the aid of magnification. In addition,

direct visual examination reveals a higher percentage of children

with nits only than the examination with a comb, as the examining

person spends more time looking at the hair rather than at the

comb. Therefore, the chances of diagnosing a false-positive

infestation are greater when examining by hand and even more

so if the examiner is experienced in finding nits.

A louse comb or a nit comb dramatically enhances the diag-

nostic process by effectively ‘filtering’ lice and their eggs from

the hair. A louse comb used on dry hair was reportedly 4–5

times more effective and twice as fast than examination by

hand.43-44 Ten to 20 passes with a louse comb was deemed

sufficiently effective in detecting lice.49,50

Dry combing, however, is neither a practical nor an effective

tool for all children. Combs become snarled in hair that is long,

curly, frizzy, or braided. This impedes the use of the comb, and

may cause discomfort to the child. Wetting the hair, applying

conditioner, and then using a regular comb or brush can be

used to open the knots, to straighten and smoothen the

hair.45,51 As the detection of lice in long and curly/frizzy hair is

more difficult, the examination should last longer.

Measures to be taken after the diagnosis at school

Children with lice should be sent home at the end of the day with

a letter to their parents suggesting that the child be examined and

if necessary treated promptly, i.e., the same day. Excluding chil-

dren from school because of the presence of lice or nits is dis-

couraged because the infestation is likely to have been present

for several days or even weeks. Parents should be given a pam-

phlet offering an informed choice of treatment methods and notifi-

cation of whom to ask if there are questions about which

pediculicides or other treatment method(s) would give the best

results. Parents could be requested to fill in a questionnaire about

when the first treatment session was carried out, when consecu-

tive sessions will be done if necessary, and which product was

used. Children should be allowed to return to school the next day.

Ideally, the school nurse could check for lice upon return and

again on the 10th day after the letter was sent, and do follow-up

inspections until the treatment is successful.

Treatment

Treatment with pediculicides

Only anti-louse products, which have been specifically approved

by the health authorities, should be used. It is necessary to

carefully read and follow the instructions for use. It is particu-

larly important to note the starting time and to treat the hair for

the exact period specified in the instructions.

In cases where a member of the family is found to be infested,

all other family members should be thoroughly examined, but

only those infested should be treated. These treatments should

take place concurrently on the same day if possible. For products

with a single application, treated individuals should be re-exam-

ined at Day 1 and Day 10. For products with two applications,

treated individuals should be re-examined one day after the last

treatment (usually occurring at Day 7 to Day 10),

If no living lice are found, the treatment could be considered

as successful even if nits are still visible on the scalp. To vali-

date the result and knowing that a few surviving lice can be

hard to find in the scalp, additional re-examinations after

10 days are recommended. If living lice are still present, the

treatment should be continued, but an anti-louse remedy with a

different active ingredient or killing mechanism should be

used.22,27 Lice rarely survive for as much as one day away from

the host (Mumcuoglu, personal observation). Therefore, clothes,

towels, bedding, combs, and brushes which came in contact

with the infested individual can be deloused either by leaving

them unused for at least two days or by washing or drying them

at least at 50 °C for 30 minutes.52

Treatment with a louse comb

Systematic use of a louse comb over the 10-day period during

which the louse embryo in the egg completes its development

can remedy an infestation. Wet combing, or bug busting,

requires training for correct execution, whether for diagnostic or

therapeutic intent. It entails combing on days 0, 4, 8, and 12;

using specific hair washing instructions with shampoo and con-

ditioner; specific combs; and specific combing procedures.30

Treatment with heated air

Nonchemical treatments may provide efficacious treatments of

head lice infestations. In one in vivo study with a heated-air

device, 80.1% of hatched lice and 98.0% of eggs were dead

after treatment.49 Such a device can be used efficaciously by

trained operators and by novice users who are provided with

appropriate training materials.53 The device evaluated incorpo-

rated safety features to prevent scalding the scalp or singeing

the hair, safeguards lacking in standard hair dryers and curling

and straightening irons.

Nits/eggs and removal remedies

The female louse usually deposits her eggs close to the scalp,

attaching them to the hair with quick-hardening cement. Hatch-

lings emerge about a week (6–10 days) later, leaving the egg-

shell behind. Any egg more than 12 days old has hatched (and

is, therefore, a nit) or contains a dead embryo. In both cases,

these are mere relics. They confirm a former infestation but do

not provide any evidence of a current infestation.

Dead eggs and eggshells (nits) may remain firmly attached to

the hair for at least 8 months. Human hair grows from the base

about 1 cm per month. The affixed nit is thereby carried away

from the scalp as the hair grows. Nits become more noticeable as

they are moved away from the scalp. The contrast afforded by

dark hair accentuates the likelihood of their detection. The

ª 2020 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC
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discovery of “eggs” several months after the last treatment can

lead to a mistaken conclusion or ‘false-positive diagnosis’ of

infestation. Generally, louse eggs found more than 1 cm from the

scalp are unlikely to be viable, although some researchers have

found viable eggs further away from the scalp.

Because dead eggs and empty eggshells cannot give rise to

more lice or perpetuate an infestation, there is no need to

remove them for therapeutic reasons. The presence of dead

and hatched eggs may, nonetheless, cause some confusion

among persons who do not appreciate their insignificance, and

these relics may be viewed as esthetically displeasing by

others. Some school authorities continue to adhere overly

restrictive policies that shun or otherwise create a stigma upon

a child who presents with such debris on the hair.

Mechanically removing eggs and nits can be time consuming

and difficult. Wetting the hair, whether with water, shampoo, or

conditioner, tends to lubricate the hair and comb and thereby

eases the combing process. Although several formulated prod-

ucts are claimed by their manufacturers to dissolve eggs or the

glue that affixes the eggs to the hair, data to support such

claims are lacking.

In some communities, a child’s scalp hair may be cut short or

the scalp shaved as means to eliminate head lice (and their

eggs) and to prevent their establishment. Whereas these meth-

ods can be effective in the short term, and possibly only for as

little as a few days, it may result in yet further unnecessary and

unhelpful embarrassment and stigmatization.

Treatments

Any formulated product used to treat a person for head lice

should be one that is regulated and approved by the national

health authority for this specific use, and it should be applied in

a manner consistent with the product label. No other insecticide,

pesticide, or chemical should be applied to a person. Because

of their toxic and flammable nature, petrochemical fuels (such

as gasoline, kerosene, paraffin oil, and diesel) should never be

used to treat for lice.

Anti-louse treatments are justified solely when live lice are pre-

sent. Their use for prophylactic, preventative, or presumptive treat-

ments is unjustified and should be avoided due to possible adverse

effects when used repeatedly and could lead to a rapid selection of

pediculicide resistance. Because head lice almost invariably die

naturally within about one day when separated from a person’s

scalp, there is no justification to treat inanimate objects with pesti-

cides (e.g., clothes, furniture, carpets, or the interior of the car or

the home). Antibiotics are not labeled or approved for prevention or

control of head lice and should not be used for this purpose.

Prophylaxis

Regular examinations

Periodic examinations of the child’s scalp hair, with or without a

louse comb, can reveal the presence of head lice before they

and their eggs become far more numerous. Promptly and effec-

tively managing the lice may thereby reduce the chance of

exposing other persons.

Repellents

Essential oils such as rosemary, citronella, and piperonal have

been tested for repellency to laboratory colonies of body lice.54

A placebo-controlled clinical trial demonstrated the efficacy of a

citronella formulation as a louse repellent when applied topically

on the head of children.37

Other preventive measures

Direct head-to-head contact is by far the most likely route

whereby head lice transfer from an infested to a noninfested

person. Classroom floors, brushes, and hats do not have epi-

demiological importance as vehicles for the transfer or sharing

of head lice. The chance is exceptionally remote that a live

head louse or egg, displaced onto an inanimate object, would

succeed in infesting another person.54-56

The “no-nit” policy

The “no-nit” policy assumes that any egg, whether alive, dead,

or empty (hatched), is a sign of risk to that child or other chil-

dren. The policy (still common in parts of the USA, Canada,

and Australia) requires the dismissal of a child from a school,

camp, or childcare setting until all head lice, eggs, and nits have

been removed from the hair of an infested individual.

The “no-nit” policy requires parents to remove every nit (or

other debris commonly mistaken as louse eggs) from the scalp

hair of their children. This may involve long and tedious hours

of picking nits, repeated treatments with pediculicides and

absence from school for the child, and possibly also the

absence from work for at least one parent. This unjustified pro-

cess can result in unnecessary discomfort to the child and may

foster discord between child and parent. The nit-removal pro-

cess is far from certain in reaching the goal. Even when all visi-

ble nits are removed from the scalp, a few may remain hidden

from view. As the abundance of lice and eggs is reduced, those

remaining are more difficult and time consuming to locate (the

‘needle in the haystack’ conundrum). The expulsion of children

from a camp, kindergarten, or school is without medical or pub-

lic health merit, may harm the child’s self-esteem, and imposes

unnecessary burdens on their parents.57

The efficacy of the no-nit policy was questioned by different

groups of scientists5,47,58,59 and by several agencies, including

the Center for Disease Control, the American Academy of Pedi-

atrics, and the National Association of School Nurses. In Aus-

tralia, the National Health and Medical Research Council’s

Guidelines for Infectious Diseases warranting school exclusion

were amended to exclude head lice.5 Furthermore, there are no

convincing data which show that enforced exclusion policies are

effective in reducing the transmission of lice. Therefore, the “no-

International Journal of Dermatology 2021, 60, 272–280 ª 2020 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC

on behalf of the International Society of Dermatology

Review Recommendations for head louse control Mumcuoglu et al.278

 13654632, 2021, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ijd.15096, W

iley O
nline Library on [14/10/2022]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License



nit” policy is unjust, and it is based on misinformation rather

than on objective science and should be discontinued.

Acknowledgments

We would like to thank the following scientists for the critical

review of this document: Mr. Ian F. Burgess (Insect Research &

Development Limited, Cambridge, UK), Dr. Sarah E. Bush

(Department of Biology, University of Utah, Salt Lake City, UT,

USA), and Ms. Katie Shepherd (The Shepherd Institute for Lice

Solutions, West Palm Beach, FL, USA).

References

1 Alexander JOD. Arhtropods and Human Skin. Berlin: Springer-

Verlag, 1984.

2 Habedank B. Lice – Biology, medical importance and control. In:

Asp€ock H (Ed.): Sick through Arthropods. Denisia 2010; 30:

191–212. [In German]. https://www.zobodat.at/pdf/DENISIA_

0030_0191-0212.pdf (Last accessed on 10.01.2020).

3 Schaub GA, Kollien AH, Balczun C. Lice as vectors of bacterial

diseases. In: Mehlhorn H. (Ed.), Arthropods as Vectors of

Emerging Diseases. Parasitol Res Monogr 2012; 3: 255–274.
4 Mumcuoglu KY, Klaus S, Kafka D, et al. Clinical observations

related to head lice infestation. J Amer Acad Dermatol 1991; 25:

248–252.
5 Pollack RJ, Kiszewski AE, Spielman A. Overdiagnosis and

consequent in management of head louse infestations in North

America. Pediatr Infect Dis J 2000; 19: 689–693.
6 Gratz N. Human Lice, Their Prevalence and Resistance to

Insecticides. Geneva: WHO, 1997. https://apps.who.int/iris/

bitstream/handle/10665/63791/WHO_CTD_WHOPES_97.8.pdf

[accessed on 9 February 2020].

7 Taplin D, Meinking TL. Pyrethrins and pyrethroids for the

treatment of scabies and pediculosis. Semin Dermatol 1987; 6:

125–135.
8 CDC. Treating and preventing head lice [www document], 2019.

https://www.fda.gov/ForConsumers/ConsumerUpdates/uc

m171730.htm[accessed on 9 February 2020].

9 Speare R, Buettner PG. Head lice in pupils of a primary school

in Australia and implications for control. Int J Dermatol 1999; 38:

285–290.
10 Mumcuoglu KY. Prevention and treatment of head lice in

children. Paediatr Drugs 1999; 1: 211–218.
11 Rasmussen AM, Larsen KS. A questionnaire on head lice

(Pediculus capitis). Report 12–1999 (in Danish). Danish Pest

Infest Lab 1999; 37.

12 Downs AM, Stafford KA, Coles GC. Head lice: prevalence in

schoolchildren and insecticide resistance. Parasitol Today 1999;

15: 1–4.
13 Burkhart CG, Burkhart CN. Clinical evidence of lice resistance

to over-the-counter products. J Cutan Med Surg 2000; 4: 199–
201.

14 Roberts RJ, Casey D, Morgan DA, Petrovic M. Comparison of

wet combing with malathion for treatment of head lice in the

UK: a pragmatic randomised controlled trial. Lancet 2000; 356:

540–544.
15 Moradiasl E, Habibzadeh SH, Rafinejad J, et al. Risk factors

associated with head lice (Pediculosis) infestation among

elementary school students in Meshkinshahr County, North

West of Iran. Int J Pediatr 2018; 6: 7383–7392.

16 Mumcuoglu KY, Miller J, Gofin R, et al. Epidemiological studies

on head lice infestation in Israel. I. Parasitological examination

of children. Int J Dermatol 1990; 29: 502–506.
17 Govere JM, Speare R, Durrheim DN. The prevalence of

pediculosis in rural South African schoolchildren. South Afr J

Science 2003; 99: 21–23.
18 Willems S, Lapeere H, Haedens N, et al. The importance of

socio-economic status and individual characteristics on the

prevalence of head lice in schoolchildren. Eur J Dermatol 2005;

15: 387–392.
19 Mumcuoglu KY, Barker SC, Burgess IF, et al. International

guidelines for effective control of head louse infestations. J

Drugs Dermatol 2007; 6: 409–414.
20 ten Bosch L, Habedank B, Siebert D, et al. Cold tmospheric

pressure plasma Comb – A physical approach for pediculosis

treatment. Int J Environ Res Public Health 2019; 16: 19.

https://doi.org/10.3390/ijerph16010019

21 Mumcuoglu KY, Miller J. The efficacy of pediculicides in Israel.

Isr J Med Sci 1991; 27: 562–565.
22 Burgess I. Human lice and their management. Adv Parasit

1995; 36: 271–342.
23 Vander Stichele RH, Dezeure EM, Bogaert MG. Systematic

review of clinical efficacy of topical treatments for head lice.

BMJ 1995; 311: 604–608.
24 Barker SC, Burgess I, Meinking TL, Mumcuoglu KY.

International guidelines for clinical trials with pediculicides. Int J

Dermatol 2012; 51: 853–858.
25 Habedank B. Kopflausmittel mit Tilgungswirkung f€ur den

Infektionsschutz. Umwelt und Mensch Informationsdienst 2017;

26: 31–35. https://www.umweltbundesamt.de/sites/default/files/

medien/360/publikationen/umid_01_2017_05.pdf [accessed on 9

February 2020].

26 Combescot-Lang C, Vander Stichele RH, Toubate B, et al. Ex

vivo effectiveness of French over-the-counter products against

head lice (Pediculus humanus capitis De Geer, 1778). Parasitol

Res 2015; 114: 1779–1792.
27 Chosidow O, Chastang C, Brue C, et al. Controlled study of

malathion and d-phenothrin lotions for Pediculus humanus var

capitis-infested schoolchildren. Lancet 1994; 344(8939–8940):
1724–1727.

28 Rupes V, Moravec J, Chmela J, et al. A resistance of head lice

(Pediculus capitis) to permethrin in Czech Republic. Cent Eur J

Public Health 1995; 3: 30–32.
29 Yoon KS, Gao JR, Lee SH, et al. Permethrin-resistant human

head lice, Pediculus capitis, and their treatment. Arch Dermatol

2003; 139: 994–1000.
30 Hill N, Moor G, Cameron MM, et al. Single blind, randomised,

comparative study of the Bug Buster kit and over the counter

pediculicide treatments against head lice in the United Kingdom.

Brit Med J 2005; 311: 384–386.
31 Kristensen M, Knorr M, Rasmussen AM, Jespersen JB. Survey

of permethrin and malathion resistance in human head lice

populations from Denmark. J Med Entomol 2006; 43: 533–538.
32 Durand R, Millard B, Bouges-Michel C, et al. Detection of

pyrethroid resistance gene in head lice in schoolchildren from

Bobigny, France. J Med Entomol 2007; 44: 796–798.
33 Clark JM. Determination, mechanism and monitoring of

knockdown resistance in permethrin-resistant human head lice,

Pediculus humanus capitis. J Asia Pac Entomol 2009; 12: 1–7.
34 Gellatly KJ, Krim S, Palenchar DJ, et al. Expansion of the

knockdown resistance frequency map for human head lice

(Phthiraptera: Pediculidae) in the United States using

quantitative sequencing. J Med Entomol 2016; 53: 653–659.

ª 2020 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC

on behalf of the International Society of Dermatology

International Journal of Dermatology 2021, 60, 272–280

Mumcuoglu et al. Recommendations for head louse control Review 279

 13654632, 2021, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ijd.15096, W

iley O
nline Library on [14/10/2022]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

https://www.zobodat.at/pdf/DENISIA_0030_0191-0212.pdf
https://www.zobodat.at/pdf/DENISIA_0030_0191-0212.pdf
https://apps.who.int/iris/bitstream/handle/10665/63791/WHO_CTD_WHOPES_97.8.pdf
https://apps.who.int/iris/bitstream/handle/10665/63791/WHO_CTD_WHOPES_97.8.pdf
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm171730.htm[
https://www.fda.gov/ForConsumers/ConsumerUpdates/ucm171730.htm[
https://doi.org/10.3390/ijerph16010019
https://www.umweltbundesamt.de/sites/default/files/medien/360/publikationen/umid_01_2017_05.pdf
https://www.umweltbundesamt.de/sites/default/files/medien/360/publikationen/umid_01_2017_05.pdf


35 Eremeeva ME, Capps D, Winful EB, et al. Molecular markers of

pesticide resistance and pathogens in human head lice

(Phthiraptera: Pediculidae) from rural Georgia, USA. J Med

Entomol. 2017; 254: 1067–1072.
36 Chosidow O, Giraudeau B, Cottrell J, et al. Oral ivermectin

versus malathion lotion for difficult-to-treat head lice. N Engl J

Med 2010; 362(10): 896–905.
37 Mumcuoglu KY, Magdassi S, Miller J, et al. The repellency of a

citronella formulation for the human head louse, Pediculus

humanus capitis. Isr Med Assoc J 2004; 6: 756–759.
38 Plastow L, Luthra M, Powell R, et al. Lice infestation: bug

busting vs. traditional treatment. J Clin Nurs 2001; 10: 775–783.
39 Kurt O, Tabak T, Kavur H, et al. Comparison of two combs in

the detection of head lice in school children. Turkish Parasitol J

2009; 33: 50–53.
40 Jahnke C, Bauer E, Hengge UR, Feldmeier H. Accuracy of

diagnosis of Pediculus capitis. Visual inspection vs wet

combing. Arch Dermatol 2009; 145: 309–313.
41 Gallardo A, Toloza A, Vassena C, et al. Comparative efficacy of

commercial combs in removing head lice (Pediculus humanus

capitis) (Phthiraptera: Pediculidae). Parasitol Res 2013; 112:

1363–1366.
42 Ibarra J. How to detect head lice: the changing emphasis of

health education. Health at School 1988; 3: 109–112.
43 Mumcuoglu KY, Friger M, Ioffe Uspensky I, et al. Louse comb

versus direct visual examination for the diagnosis of head louse

infestations. Pediatr Dermatol 2001; 18: 9–12.
44 Balcioglu IC, Burgess IF, Limoncu ME, et al. Plastic detection

comb better than visual screening for detection of head louse

infestation. Epidemiol Infect 2008; 136: 1425–1431.
45 Lapeere H, Naeyaert J-M, De Bacquer D, et al. Diagnostic

value of screening methods for head lice. In: Lapeere H, ed.

Development of an evidence-based management of pediculosis

capitis and scabies. Gent, Belgium: Ghent University Hospital,

2007: 121–140 (PhD dissertation) http://hdl.handle.net/1854/LU-

810574 [accessed on 9 February 2020].

46 Maunder JW. The appreciation of lice. Proc R Inst Great Britain

1983; 55: 1–31.

47 Williams LK, Reichert A, MacKenzie WR, et al. Lice, nits, and

school policy. Pediatrics 2001; 107: 1011–1015.
48 Buxton PA. The louse: an account on the lice which infest man,

their medical importance and control, 2nd edn. London: Arnold,

1946.

49 Goates BM, Atkin JS, Wilding KG, et al. An effective

nonchemical treatment for head lice: a lot of hot air. Pediatrics

2006; 18: 1962–1970.
50 Toloza A, Laguna F, Ortega-Insaurralde I, et al. Insights about

head lice transmission from field data to mathematical

modelling. J Med Entomol 2018; 55: 929–937.
51 Ibarra J, Fry F, Wickenden C, et al. Overcoming health

inequalities by using the Bug Busting ‘whole-school

approach’ to eradicate head lice. J Clin Nurs 2007; 16(10):

1955–1965.
52 Izri A, Chosidow O. Efficacy of machine laundering to

eradicate head lice: recommendations to decontaminate

washable clothes, linens, and fomites. Clin Infect Dis 2006; 42,

e9–e10.
53 Bush SE, Rock AN, Jones SL, et al. Efficacy of the

LouseBuster, a new medical device for treating head lice

(Anoplura: Pediculidae). J Med Entomol 2011; 48: 67–72.
54 Canyon DV, Speare R, Muller R. Spatial and kinetic factors for

the transfer of head lice (Pediculus capitis) between hairs. J

Invest Dermatol 2002; 119: 629–631.
55 Canyon DV, Speare R. Indirect transmission of head lice via

inanimate objects. Open Dermatol J 2010; 4: 72–76.
56 Takano-Lee M, Edman JD, Mullens BA, Clark JM. Transmission

potential of the human head louse, Pediculus capitis (Anoplura:

Pediculidae). Int J Dermatol 2005; 44: 811–816.
57 Mumcuoglu KY, Meinking TA, Burkhart CN, Burkhart CG. Head

louse infestations: the "no nit" policy and its consequences. Int

J Dermatol 2006; 45: 891–896.
58 Price JH, Burkhart CN, Burkhart CG, Islam R. School nurses’

perceptions of and experiences with head lice. J Sch Health

1999; 69: 153–158.
59 Dolianitis C, Sinclair R. Optimal treatment of head lice: is a no-

nit policy justified? Clin Dermatol 2002; 20: 94–96.

International Journal of Dermatology 2021, 60, 272–280 ª 2020 The Authors. International Journal of Dermatology published by Wiley Periodicals LLC

on behalf of the International Society of Dermatology

Review Recommendations for head louse control Mumcuoglu et al.280

 13654632, 2021, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ijd.15096, W

iley O
nline Library on [14/10/2022]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons License

http://hdl.handle.net/1854/LU-810574
http://hdl.handle.net/1854/LU-810574

