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Head Lice
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T

he head louse, Pediculus humanus capitis (Figure 1),
can infest people of all ages, but most commonly affects children 4 to 12 years of age since they often play
in close contact with one another. However, teens and
adults can also be hosts for these unwelcome pests.

Many families with young children have at least one
encounter with head lice. While head lice infestation
causes limited health impacts for most people, it can
cause a great deal of anxiety and embarrassment. Head
lice are not a health hazard and do not transmit disease-causing pathogens, nor do they indicate poor hygiene.

Figure 1. Adult female head louse.

Head lice are mainly acquired through direct head-tohead contact with an infested person’s hair. Objects
such as combs, hats, brushes, or helmets rarely harbor
or transmit head lice or their eggs (nits), but it may occur under certain circumstances, so cleaning of items
is recommended. Head lice cannot live off the human
body for more than 1 to 2 days.
Diagnosis of a head lice infestation requires the detection of a living louse crawling on the scalp. The presence of nits is not a reliable indication of an active infestation that needs to be treated.

Figure 2. Adult male head louse.

IDENTIFICATION AND LIFE CYCLE
Head lice (Figure 2) spend their entire life on the hairy part of the human head. Lice can survive off a head on inanimate objects and surfaces for only a very short amount of time. Therefore, direct head-to-head (hair-to-hair) contact with an infested
person, or recently contaminated object is usually needed to become infested. They cannot live on family pets.
What do head lice look like? Head lice are wingless insects that measure between 1/12 to 1/8 inch in length as adults. The
adult head louse is about the size of a sesame seed and ranges in color from beige to gray (Figure 3). Each of its 6 legs ends
in a claw that is used to grasp the hair shaft. While head lice can crawl relatively quickly, they cannot hop, fly, or jump. Head
lice feed on the human scalp, taking tiny blood-meals every
few hours and injecting saliva into the skin as they feed.
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Lice eggs are called nits (Figure 4). Nits are oval, 1/32 inch
long (0.8mm) and camouflaged (for light-colored hair) with
the host’s own hair pigment. Most eggs are laid at night.
Each adult female produces about 5 or more eggs in a 24hour period. The egg is coated with a glue-like substance
that cements it to the hair shaft. The female louse most frequently glues the nits to individual hairs close to the scalp.
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Eggs will hatch in 7 to 10 days under
normal conditions.
To survive, a newly hatched louse
must have a blood meal within
minutes of birth. Developing lice, or
nymphs, take about 7 to 10 days to
mature into adults. After an additional day, the adult females start laying
eggs. Lice live for 3 to 4 weeks, and
adult females can lay about 100 eggs
before they die. Because people have a
constant body temperature, head lice
reproduce continuously throughout
the year.
Head lice found in the United States
prefer hair that is round in cross
section. Because of this, Afro-textured
hair is much less susceptible to lice
infestation. Afro-textured hair in
which the cross-section of a hair shaft
is distinctly flattened as opposed to
round or ellipse is difficult for lice in
North America to hold on to. However,
braiding maximizes opportunities for
head lice on all kinds of hair.
How do I know if head lice are present? The most common sign of head
lice infestation is itching on the back
of the head or neck, which begins 1 to
4 weeks after the initial infestation. It
takes that amount of time for sensitivity to louse saliva to develop. However,
if a person has already been a host for
head lice previously, itching can begin
right away. Immediately examine
children who repeatedly scratch their
heads. Secondary infections from
scratching may also occur. Some
children never experience itching and
therefore have no symptoms.
Detecting head lice can be time consuming, especially when the number
of lice present is low. The best way to
inspect for head lice is by wet combing the head (see instructions below).
Because lice can be hard to spot,
examine a head with the aid of good
light, especially at the nape of the neck
and behind the ears. With a hand-held
magnification tool, look for tiny yellow-white nits glued to the hair near
the scalp and quickly crawling, small,
flat insects.

Figure 3. Adult and nymph head
lice.

Figure 4. Unhatched head lice
eggs attached to hairs.

How can you tell the difference between hatched and unhatched nits?
Lice and nits can be seen without
magnification, but in order to differentiate hatched and unhatched nits, use
a magnifying lens. An empty nit casing
can be distinguished from a flake of
dandruff because it sticks to the hair,
while other particles can be flicked or
washed off. See Figure 4 for a photo
of nits that house a live, developing
louse.

effective at killing the nits.

Nits further than 1⁄4 inch away from the
scalp have probably already hatched.
Unhatched nits can be found further
from the scalp if the hair is particularly thick, braided, or on individuals
who constantly wear hats. In warmer
climates, nits may be attached further
out on the hair shaft.

MANAGEMENT
Normal shampooing, hair-conditioning, brushing, and hair-drying will kill
a large number of lice and is likely a
significant reason why not all louse
transfer results in an infestation.
There are seven critical steps to controlling an infestation of head lice:

3. Removing nits from the head by
combing with a metal nit comb.
Removing nits with a nit comb is
easier on wet, well-conditioned
hair. Active lice are challenging
to physically catch and remove
when running around the scalp.
Carefully blow-drying the hair on
the head can slow them down, but
they are still difficult to remove
from the head and relatively few
are removed by nit-combing.
4. Removing lice and nits from
the household environment
by vacuuming, washing, or
freezing objects suspected of
being infested. Vacuum car seats,
pillows, furniture (do not use
insecticidal sprays). Wash linens,
towels and clothing used within
the last 48 hours in hot water and
dry in a hot dryer (140°F). Items
that cannot be washed can be
bagged in plastic for 2 weeks (any
nits that may have survived would
have hatched during this time
and nymphs would die without a
source for feeding) or frozen for
10 hours.

1. Accurately diagnosing an active
head lice infestation—this means
finding live head lice on the head.
Take action as soon as head lice
are noticed.

5. Soaking hair care items (such as
combs, brushes, and hair clips)
in hot water (at least 130°F) for at
least 15 minutes to kill any lice or
eggs.

2. Using an effective head louse
treatment, with all infested
individuals treated at the same
time, to prevent re-infestation
from others. In most cases, nits
will require re-treatment in 7 to
10 days. No treatment is 100%

6. Reducing head-to-head contact
with family members, caregivers,
and friends.
7. Checking hair and scalp daily and
removing nits until infestation is
gone, followed by weekly checks
to detect re-infestation.
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Hair Combing
Removing nits and lice that survive
treatment is the key to successfully
controlling this pest. If live lice are
found a day after a treatment, then it’s
likely they are resistant to the particular product that was used, and a
change in active ingredient is recommended. Many families can get rid
of head lice using only diligent and
regular combing with a special comb,
and thorough hair-drying, avoiding
exposing their children to insecticidal
shampoos. But curly hair, and abundant thick hair can be a challenge. If
viable nits are not removed with hair
combing, the infestation will reoccur.
Nits are most effectively removed by
combing wet hair with a specially
designed nit comb. The most effective nit comb is a metal one specially
designed for removing nits. Metal
lice combs can be found at drug
stores. Plastic combs may or may not
be effective. Enzymatic nit removal
products help facilitate nit removal,
but nit combing is still required. Thick
hair conditioner can also be used to
facilitate nit combing. Dimethicone
products work well, even on curly hair.
The National Pediculosis Association
recommends a specially designed nit
comb called the LiceMeister. They
also have a useful video describing the
combing process (see Resources).
If the infestation is not extensive,
selectively cutting those hairs to which
eggs are attached with small safety
scissors is also an option, but this is
rarely practical.
How do I comb out nits? Seat the
person near a good light source. The
materials needed for hair combing
are:
• A box of tissues and plastic bag
• A good nit comb or a pair of safety
scissors
• A lamp that can be directed onto
the head
• Hair clips to pin up the sections of
hair that have been combed
• Something to entertain the person
being treated—especially if a child

When using LiceMD (a dimethicone
product) instead of an insecticidal
shampoo, comb the head while the
product is still on the head. Because
dimethicone is very slippery, it makes
combing much easier.
Begin by gently detangling hair.
Starting at the crown of the head, separate out a section of hair that is about
1 inch by 1⁄2 inch, and hold it out from
the head (Figure 5). Insert the louse
comb at the base of the hair section
as close as possible to the scalp and
pull the comb slowly through the hair.
Be sure to slant the comb so that the
curved side of the teeth are towards
the head. If the comb snags in knotted
hair it is not likely to be effectively
removing nits.
When not using a comb, go through
each small section of hair and use fingernails to pull the eggs off the hair, or
cut the individual hairs off. Use tissues
to clean nits, lice and debris from the
comb following each combing. Put the
tissues in the plastic bag.
Continue to comb the section of hair
until it appears to be free of nits, then
pin it out of the way with a hair clip
and start on the next section of hair.
If the hair dries during the combing
process, wet it again with water to
reduce pulling and hair loss. When
all the hair has been combed, rinse
it thoroughly with water and then
dry. After the hair is completely dry,
check the entire head for stray nits and
remove them individually.
To clean up, boil the metal comb
for 15 minutes. An old toothbrush is
useful in removing the debris lodged
in the teeth of the comb, as is dental
floss. Combs and hair clips can also be
washed in hot soapy water, placed in a
sealable plastic storage bag, and left in
a kitchen freezer overnight. Seal and
dispose of plastic bags after use.
It is not necessary to shave or cut short
an infested person’s hair. However,
the shorter the hair, the easier it is
to comb for lice. If successive treatments for lice have been made and the
infestation persists, or to control the

Figure 5. Use a head lice comb to
remove nits.
infestation quickly, this is an option to
consider.
The combing process is time consuming but combing means control
is more likely to be effective. It should
be repeated daily for as long as nits
and lice are still found on the head.
If nit removal is not possible, ensure
treatments occur on time and per
label directions or the infestation may
persist indefinitely.

Treatment Options
It is very important that the methods
used to control head lice not cause
more health problems than the head
lice themselves. There are many
options that have ingredients that
are effective, affordable, and safe for
children, you, and the environment,
however treatment options change
over time. See Tables 1 and 2 for
common products and approaches
available at the time of this publication. Topical products are by far the
most commonly used and fall into
two categories: those that are toxic to
the louse’s nervous system, and those
that smother or dry them out. Those
having a smothering or drying effect
on lice generally have fewer side-effects to humans, and fewer head lice
resistance issues.
Dimethicone, mentioned earlier in
the section on combing, is a silicone-based polymer that lubricates
the hair, making removal of nits and
lice easier. The polymer also causes
physical blockage of the respiratory
system of the louse and has been documented as highly effective at killing
head lice. No head lice resistance has
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been reported or is likely to occur with
this product.
Published studies have confirmed
the efficacy of 4% dimethicone in
the treatment of head lice. In several randomized trials, 70% to 97% of
patients were lice-free after 2 weeks.
Dimethicone is not absorbed through
the skin and is associated with very
few adverse effects. Dimethicone is
effective, safe, and affordable and can
also be used in all age groups.
There are several dimethicone-based
products, available without a prescription online and in some pharmacies,
such as LiceMD, Rapunzel’s Lice
Neutralizer, and others (see Table
2). Since it is an effective treatment
(particularly when used in conjunction with manual nit removal), and
non-toxic to people, many consider
this an ideal first line treatment for
head lice. Similar to other treatment
protocols, the head should be inspected closely for 10 days, and a second
treatment after 7 days is advisable.
Heat. Another non-toxic option with
no head lice resistance potential is
the use of heat to desiccate (dry out)
head lice. A device called AirAllé is
available that kills lice and lice eggs by
desiccating them with heated air. One
study showed use of the device resulted in nearly 100% mortality of eggs
and 80% mortality of hatched lice. The
machine is expensive, and the operator requires special training to use the
machine, but maybe be worthwhile
for those who treat head lice frequently as part of their job. The treatment
of individual cases is only available
through commercial lice control services, and the cost of a treatment may
be relatively high.
Insecticidal Shampoos. Treatment
with pesticides can be harmful to human health and the environment and
is often not the most effective solution
for head lice. The most commonly
used products contain pesticides that
are toxic to the louse’s nervous system.
These products may kill lice, but not
eggs, so a second application is usually necessary 7 to 10 days later. People

who skip the second insecticide treatment take the chance of having lice
reinfest. This would result in having
to start another round of treatment,
further increasing a person’s exposure
to pesticides.
Select insecticidal shampoo products carefully. Always read the label
carefully and follow the directions.
People who have asthma or are treating an asthmatic dependent should
take extra care to monitor for allergic
reactions.
Minimize body exposure by confining
the insecticide shampoo to the head
and hair. Do not use it in the bath or
shower: wash the infested person’s
hair in a basin or sink so insecticide
residues do not reach other parts of
the body. Rinse with warm rather than
hot water which causes blood vessels
to dilate and increases absorption
of the insecticide into the body. The
scalp is one of the most absorbent
parts of the body.
Use regular shampoo and conditioner
to wash the hair after using insecticidal shampoo, unless the label directs
otherwise. Leave the conditioner in
and towel-dry the hair, then comb
the wet hair using a regular comb to
remove snarls and the accumulation
of any suds. After shampoo treatment,
follow up with wet combing of the hair
using a nit comb as described above.
Clean the home and personal belongings the infected person may have had
contact with on the same day as the
treatment.

Many insecticide treatments can be
harsh on a person’s hair and very
drying to the scalp, which in turn
can cause an increase in dried scalp
flakes and dandruff that might be
mistaken for nits. A coal tar shampoo
and over-the-counter oral diphenhydramine (Benadryl or generic) will
help calm an itchy scalp. If a person
scratches their scalp severely leaving
open wounds, many of the insecticide products cannot be used until
the scalp heals. Although diphenhydramine can be used to reduce the
itchiness of the scalp, it may take a few
days for wounds to heal well enough
for treatment.
Can head lice be resistant to insecticidal shampoos? Lice should die
within a day of treatment with a pyrethrin or permethrin application. If live
lice are found a day after treatment,
suspect that resistance is occurring
and discontinue use of that product.
If a follow-up treatment is needed
according to the product label, switch
to a product with different ingredients
that kill lice in a different way (Tables
1 and 2).
Additional use of failing insecticidal
shampoo products will increase the
treated person’s exposure to the insecticide unnecessarily and risk creating
head lice resistant to the insecticide.
Head lice which are resistant to the
active ingredients will survive. Lice
are increasingly resistant to pyrethrin and permethrin. The efficacy
of a treatment also depends on the
number of lice present. Therefore,

Table 1. Prescription treatments for head lice.
Active ingredient

Mode of action

Product example

Ivermectin

Disrupts nervous system

Stromectol, Sklice, and
generics

Spinosad

Disrupts nervous system

Natroba

Pyrethroid-based 1,2

Disrupts nervous system

Elimite

Malathion3

Disrupts nervous system

Ovide and generics

Although there are pyrethroid-based products available over-the-counter, medical
professionals still prescribe these to caregivers bringing infested patients for evaluation.

1

Widespread head lice resistance has been documented.

2

Page 5 of 8

Pest Notes: Head Lice

insecticide shampoos may be less
effective if a child has a severe infestation. Researchers conducting research
on head lice resistance to permethrin
(e.g., Nix and others) found 100% of
head lice were resistant in 42 states
in the U.S. Head lice have developed
significant resistance to permethrin,
malathion, pyrethrin, and lindane
active ingredients. Resistance is now
the most common cause of treatment
failure. Select a product with an active
ingredient that head lice have not
developed resistance to, for example,
products containing benzyl alcohol,
spinosad, and dimethicone.
Insecticidal shampoos should not
be used unless live head lice are
observed on the scalp and should
never be used as a preventative measure. Misdiagnosis and treatment of
non-existent head lice, or the incomplete, or improper, treatment of head
lice, have led to over-exposure of children to insecticidal shampoos used to
treat head lice.
Never resort to dangerous practices
such as applying household aerosol
or spray insecticides not registered for
lice treatment. Never use flea or tick
shampoos for pets, or materials such
as kerosene. Serious injuries have
occurred to children and adults when
chemicals not intended for lice are
used in attempts to treat head lice.

Treating Braids, Dreadlocks,
Hair Extensions, and Hair
that Cannot be Combed
An effective treatment protocol for
treating heads of hair that cannot
be combed include using a dimethicone-based product. A series of
3 dimethicone treatments made 5 to 6
days apart can reliably eliminate lice
without the need to comb nits out.

Cleaning the Home
It is important to wash the clothing,
stuffed toys, and bedding of the infested person at the time he or she is
initially treated. Only items that have
been in contact with the head of the
infested person in the 48 hours before
treatment need to be cleaned. Head
lice cannot live off the human body for
more than 48 hours. Vacuum car seats,
couches, chairs, and other places
where the head lays regularly.
Kill head lice by washing infested
articles in hot water (at least 140°F)
and drying in a hot dryer. Items that
cannot be laundered such as headgear, earphones, and bike helmets,
can be placed in a plastic bag and
put in a freezer. If the freezer is 5°F or
lower, all lice and eggs should be dead
within 10 hours. Also, keep items and
areas off-limits to people for 48 hours
to limit exposure to any live lice.

While it is important to clean objects
that come in contact with the head,
in general, lice tend to remain on the
head. Therefore, it's not necessary to
completely clean the home. Also, do
not spray insecticides on furniture,
clothing, bedding, and carpeting since
they are not effective at controlling
head lice in these situations.

Environmental Concerns
Products containing permethrin and
lindane also pollute our waterways.
Permethrin is highly toxic to fish and
other aquatic animals, and to bees
and other beneficial insects. Lindane
is particularly persistent and requires
special treatment to be removed from
the environment.

Contacting Friends and
Schools
If your child has a head louse infestation, it is important to inform anyone
your child has had close contact with
in the recent past. If the sources, or
other recently infested people, are
not treated, your child can become
re-infested when contact is renewed,
which means you will need to go
through all of the above treatment
procedures again. Synchronized
treatment where all infested individuals are treated at the same time,
interrupts transmission and prevents

Table 2. Non-prescription treatments for head lice.
Active ingredient

Mode of action

Product example

Dimethicone (dimeticone)

Disruption of water homeostasis
and suffocation

Dimethicone LiceMD gel, Rapunzel’s Lice Neutralizer,
Hedrin 4% Dimeticone Head Lice Lotion, KaPOW! Lice
Attack Solution

Natrum Muriaticum (sodium
chloride in benzyl alcohol1)

Dehydrates or suffocates lice

Vamousse Lice Treatment, Licefreee!

Pyrethroid-based2

Disrupts nervous system

Nix, Pronto, Rid

Enzymes (vegetable extracts)

Helps to dissolve or soften the
glue that attaches the nit to the
hair shaft

LiceLogic, Lice B Gone, Safe Solutions Lice R Gone

Heat

Desiccates lice and nits

AirAllé

Benzyl alcohol may be listed as an active ingredient or product additive and is found in some prescription and over-the-counter
products. It is highly effective at killing head lice, but the following should be noted: benzyl alcohol is flammable, keep away from open
flames. Allergic reaction is very rare but seek emergency medical help if a treatment causes: hives; difficult breathing; swelling of face,
lips, tongue, or throat.

1

2

Widespread head lice resistance has been documented.
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re-infestation, particularly in school or
childcare-based control programs.
A “no nit” policy has not been found
to be necessary. Both the American
Academy of Pediatrics and the Centers
for Disease Control and Prevention
recommend that children with lice
and nits NOT be excluded from
school. Children found to have live
head lice at school should not be sent
home. It is recommended that they
go home at the end of the day, get
treated, and return the next day after
treatment. The negative impacts of
excluding children from school for
head lice exceed the risks posed by
head lice.
Since nits further than 1⁄4 inch from
the scalp have probably hatched or are
no longer viable, the “no nit” policy
enforced by some school districts does
not have a biological basis. Children
should not be excluded from school
for head lice unless an extreme infestation is found.
If head louse infestations are occurring at your child’s school, check your
child’s head nightly using a metal lice
comb and a good light source. Some

children never develop itching, so it is
not a reliable indicator that a child has
lice. The earlier an infestation is discovered, the easier it will be to treat.

IMPACT
Head lice are the most prevalent
human parasitic infestation in industrialized countries. The problem can
be so significant among preschool
and school-aged children that often
schools must work together with many
families to control an infestation. An
individual family may be able to control head lice at home, but the child
can be re-infested when they come
in contact with an untreated, infested
child again. A 1997 Centers for Disease
Control (CDC) report based on sales
of insecticides estimated that between
6 to 12 million head louse infestations
occur annually in the United States
among children 3 to 11 years of age,
but this number is considered to be an
overestimation of the actual number
of infestations that occur because
many infestations are incorrectly
diagnosed based on non-viable nits
observed in the hair. However, head
lice infestation incidence is indeed

increasing due to widespread resistance to many of the commonly used
over-the-counter pyrethrin or pyrethroid-based insecticidal shampoos.
Individuals, families, schools, and employers all incur substantial costs as a
result of head lice treatment expenses, school absenteeism, and missed
workdays. The annual cost of treating
head lice in the U.S. is estimated to be
up to $1 billion.
Lice infestations are very commonly
misdiagnosed, leading to unnecessary
treatment with pesticide-containing
shampoos. In a Harvard study of 600
samples of presumed lice or nits submitted by teachers, parents, nurses,
and physicians, lice or nits were present in fewer than two-thirds of these
samples and only one half of those
contained viable lice or nits.

RESOURCES
National Pediculosis Association. Videos page. Headlice.org/video/index.php (Accessed June 30, 2020)
The Centers for Disease Control web page on head lice. Cdc.gov/parasites/lice/head/index.html
(Accessed June 30, 2020)
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WARNING ON THE USE OF PESTICIDES
Pesticides are poisonous. Some pesticides are more toxic than others and present higher risks to people, nontarget
organisms, and the environment. A pesticide is any material (natural, organic, or synthetic) used to control, prevent,
kill, suppress, or repel pests. “Pesticide” is a broad term that includes insecticides, herbicides (weed or plant killers),
fungicides, rodenticides, miticides (mite control), molluscicides (for snails and slugs), and other materials like growth
regulators or antimicrobial products such as bleach and sanitary wipes that kill bacteria.
Always read and carefully follow all precautions and directions provided on the container label. The label is the law and
failure to follow label instructions is an illegal use of the pesticide. Store all chemicals in the original labeled containers
in a locked cabinet or shed, away from food or feeds, and out of the reach of children, unauthorized persons, and
animals. Never place pesticides in food or drink containers. Consult the pesticide label to determine active ingredients,
correct locations for use, signal words, and personal protective equipment you should wear to protect yourself from
exposure when applying the material.
Pesticides applied in your garden and landscape can move through water or with soil away from where they were
applied, resulting in contamination of creeks, lakes, rivers, and the ocean. Confine pesticides to the property being
treated and never allow them to get into drains or creeks. Avoid getting pesticide onto neighboring properties (called
drift), especially onto gardens containing fruits or vegetables ready to be picked.
Do not place containers with pesticide in the trash or pour pesticides down the sink, toilet, or outside drains. Either use
all the pesticide according to the label until the container is empty or take unwanted pesticides to your local Household
Hazardous Waste Collection site. Contact your county agricultural commissioner for additional information on safe
container disposal and for the location of the Hazardous Waste Collection site nearest you. Follow label directions for
disposal of empty containers. Never reuse or burn the containers or dispose of them in such a manner that they may
contaminate water supplies or natural waterways.
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