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1. INTRODUCTION

Historical and archeological evidence shows that human lice
infestations were present throughout the world thousands of years ago
(118). Infections carried by body lice, such as epidemic or louse-
borne typhus and epidemic or louse-borne relapsing fever, killed
millions of people. Infestations of body lice were common in gvery
army during World War I. During this period, outbreaks of typhus,
relapsing fever and trench fever occurred in troops, prison camps and
among refugees as well as in central Furope, the Balkans and the
middle east (30). Though epidemic typhus and relapsing fever have
disappeared from Europe and most of Asia, infections persist in the
mountainous areas of eastern Africa and Central and South America.
(132). Furthermore, body lice are reappearing in many countries and
trench fever has returned to the United States and Europe (19, 83,1 38),
where the infestations are clearly a manifestation of poverty and
homelessness (115).

Neither head lice (Pediculus capitis) nor pubic nor crab lice
(Pthirus pubis) are vectors of disease, though head lice have been
infected in the laboratory with typhus rickettsiae (123). Pubic lice
have never been found to harbor any disease organism, but
infestations by this species are frequently associated with the infection
of other sexually transmitted diseases (STDs) (55, 56, 141, 155).

Head lice infestations are rampant among schoo! children in
both developed and developing countries (69) and large sums are
spent on the purchase of medications to treat infestations. It has been
estimated that the cost of head lice infestations is $367 million
annually in the USA, including sums expended for the purchase of
across the counter pediculicides and expenses to school systems (39).
Schools will often send home infested children, msisting that they be
treated before returming to class (14). Often, there is a sense of shame
on the part of parents whose children have infestations, as many do
not realize how commonly children are infested.
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There are many surveys on the extent of head lice infestations,
particularly among school children. Rates of infestation vary greatly
from place to place, but in many countries more than half the school
children may be infested. Unlike body lice, head lice are found among
children at all socioeconomic levels. Generally, rates are heavier
among girls but the influence of length of hair on frequency of
infestations appears to be unresolved, with some surveys finding it
significant (154, 163) while others fail to find differences between
children with long and short hair (42, 156). It is equally unclear as to
whether racial differences are a factor in infestations (105,131, 135),

Hurnan lice infestations has been reviewed by many authors
(23, 24, 68, 69, 118, 148) although a plethora of recent literature
warrants a new, comprehensive review, Information on the current
distribution of human lice, the extent of louse-borne diseases,
developments in the control of lice and problems encountered in the
confrol such as that of insecticide resistance, will therefore be
examined below. ‘

2. THE SPECIES OF HUMAN LICE

There are three species of human lice: the body louse,
Pediculus humanus, the head louse, P. capitis (formerly Pediculus
humanus capitis) and the crab or pubic louse, Pthirus pubis. There is
now general agreement that head and body lice are two valid and
separate species (29, 53, 69, 92, 147, 169, 179) and they will be so
considered in this review, The only host for the three species are
humans of any age or sex. They can not be long separated from their
human host, the sole source of blood meal, and will starve to death
after two or three days of separation.

The body louse is found mainly on undergarments or clothing
next to the skin, It leaves clothing only to feed and when it has
completed its blood meal returns to the fibres of the clothes where its
eggs are laid in the seams. The head louse is found primarily on the
hair of the head though it can sometimes be found in the eyebrows,




WHO/CTD/WHOPES/97 .8
Page 3

and 1ts eggs or “nits” are attached to hairs, The pubic or "crab” louse
lives mainly in the pubic or genital region of the human body,
although it is frequently found on eyelashes and elsewhere in cases of
heavy infestation. It also attaches its eggs to hairs. It is called the
“crab” louse because its strong, grasping legs give it a distinet crab-
like appearence.

The female body louse lays some 200-300 eggs during her life
time of 2 to 4 or 5 weeks. The head louse lays about 50 to 150 eggs
and lives for approximately the same time period. The crab louse
produces some 30 to 50 eggs during her life time. Eggs generally
hatch in 8 to 10 days. All species molt three times before reaching the
adult stage. The life span of human lice is up to 30 days under
optimum conditions.

Body lice are generally some 2 to 4 mm in length, but the head
louse is usually somewhat smaller and the crab louse measures only
0.8 to 1.2 mm. Only the human body louse can, with some difficulty,
be reared on laboratory animals but no successful colonies have been
established of the head louse or ¢crab louse.

Of the three species, only the body louse is a vector of disease.
Its obligatory association with mankind has enabled the body louse to
be a vector of diseases that have been among the great scourges of
history. During wars, civil disturbances, in prisons and in refugee
camps and during any massive displacements of populations
precluding personal cleanliness and washing of clothes, epidemic
typhus caused by Rickettsia prowazekii and epidemic relapsing fever
caused by Borrelia recurrentis have ravaged populations. Though not
a cause of great mortality, trench fever caused by Borrelia quintana
was responsible for much illness during the trench warfare of World
War [,

The association of the head and pubic louse with people is as
close and obligatory as that of the body louse and their distribution
and incidence is greater than that of the body louse.
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Louse-bome typhus and louse-borne relapsing fever were, until
recently, diseases reportable under the terms of the International
Sanitary Regulations to the World Health Organization (WHO). In the
past two to three decades, incidence of louse-borne typhus and
relapsing fever has diminished and reporting of the two diseases is no
longer required. The remaining foci are mainly in mountainous areas
of Burundi, Rwanda and Ethiopia, although cases still appear
sporadically in foct in South and Central America.

The prevalence of body lice is closely related to the
socioeconomic and hygienic status of any given population. The body
louse is now uncommon in developed countries but infestations are
widespread in several countries of east Africa, central and south
America and in Asia. There is evidence that a recrudescence is
occurring in some developed countries. The head louse persists almost
everywhere as the most common human ectoparasite. The pubic louse
is probably also very common but little information is available on the
frequency of its infestations other than they are often associated with
other sexually-borme diseases.

3. THE PREVALENCE OF HUMAN LICE INFESTATIONS
3.1 HEAD LICE

Head lice infestations are unpleasant and, if not treated, may
cause secondary skin infections due to scratching of irritated scalp,
especially among children. The prevalence of infestations is high
everywhere, particularly among children but frequently among adults
as well. Information on the extent of lice infestations is important in
determining the priority that should be given to their control and the
following section reviews published reports of head louse infestations.
Attempting to present survey results in tabular form would be
misleading as the methods of examination, number of children
examined, and the age and sex involved in the different surveys vary
considerably from each other. The number of persons may range from
hundreds to tens of thousands. Infestation rates found are likely to
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depend greatly on the method of examination and how assiduous a
search 15 made for lice and/or nits. Some surveys count only living
lice, others eggs as well; some make only visual observations on the
presence of lice and/or nits while others comb the hair for a fixed
period of time.

3.1.1 The Americas

Argentina. In a one year study from 1992 to 1993, the prevalence of
head lice in Argentina was studied in 15 districts of Buenos Aires:
552 children from 1 to 16 years were sampled. During the year,
prevalence ranged from 12% in February to 56.8% in August with an
annual mean of 38.04% (32).

Brazil. Of 1,412 school children examined for head lice in Ceara State
in 1984, 56% were infested, including 63.7% of the girls and 49.2% of
the boys. The length of hair did not seem to be a factor (42).

From 1975 to 1982, during a survey in Manus, in the Amazon
region, 100,939 children were examined for leprosy and other skin
diseases. 107 of the children were positive for leprosy while 28,301 of
them (28%) were positive for head lice along with 6,714 cases of
scabies (165). A survey of 1,696 school children Paulina found a
37.3% prevalence among the 169 black students, a 35.7% prevalence
among the 1,504 white students and a prevalence of 26.1% among the
23 Asian students (105). It has been calculated that 5 to 6% of the
entire population of Brazil is infested with head lice (101).

Canada. Three studies carried out in western Canada have been
reported. In surveys of 163 and 405 children in schools in rural central
Alberta in 1978, each child was examined for three minutes in the first
survey and 1.5 minutes in the second. 17 (10.4%) had nits and/or lice
in the first survey and 11 (2.7%) were found to have lice in the second.
Head lice were significantly more frequent among American Indian
students than in Caucasian students and were more common among
town children than those living in rural areas (58). A school survey in
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British Colombia in the spring of 1987 found an infestation rate of
12% among the students. However, this high rate of infestation was
reduced to 1.1% by fall of that year as a result of the activities of a
parent volunteer programme (108). In Hamilton, Ontario, 14 (5.7%)
out of 245 school children in grades 1 to 4 had lice and 48 (19.6%)
had evidence of past infestations (38).

Chili, Surveys have shown that head lice infestations are a serious
problem among school children. In 1981, 7,327 children were
randomly sampled in 10 elementary schools for scabies and head lice,
The overall rate for scabies was 4.3% while for head lice it was
21.7%, with sex specific rates of 15.8% and 27.1% for males and
females respectively (74). In an examination of 207 children in two
rural schools in 1986, 46.8% had head lice and 24% had scabies in the
worst affected school (124),

USA. The presence of lice is generally viewed with much concern by
parents and most communities. An interesting manner of measuring
the interest and concern with head lice in the USA is the fact that a
search for the topic "head lice” on the Internet resulted in several
hundred sites, the actual number depending on the “search engine”
utilized. Most sites originate from the USA, but other countries are
also represented. Many schools will send infested children home, not
allowing them to retwn until they bring a certificate that they have
been effectively treated (this is despite the fact that many of the
infestations are contracted at the school). One country has even placed
its admimstrative procedure regarding headlice infested school
children on a website which states in part, “children suspected of
having head lice and/or nits shall be isolated...” and “the parent shall
be required to submit proof of treatment or medical certification of
treatment and the child shall be free from headlice and nits before
returning to school”.

Head lice are regarded as a substantial public health problem
both by school authorities and parents. Among severely infested
children, pruritus is the cardinal symptom of infestation. Generally,
infestations have few adult lice but a myriad of eggs (56). In 1985, an
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increase in head lice infestations was noted in California (91). QOverall,
infestation rates were thought to range from 6 to 12 million cases of
head lice infestation per year, (39, 157), with most of the cases in the 5
to 12 year old age group. Infestation rates increased in the 24 to 36
year group due to exposure to infested children. Head lice affect
several million children in the USA every year and these infestations
are “...more prevalent than all other childhood communicable diseases
combined” (49),

The US National Pediculosis Association is dedicated to
strengthening activities for the control of head lice. It is estimated that
2.6 million households experience an outbreak of head lice each year
and that 8% of the school children population is infested (3). Due to
the high rates of infestations, control is important and considerable
sums are expended on chemical preparations for head lice control. As
noted above, it has been estimated that the cost of head lice
infestations i the USA is $367 million annually, including sums
expended for the purchase of over the counter pediculicides and
expenses to school systems. (39).

Two surveys carried out in elementary schools in Florida
showed infestation rates of 6.7% in one school and 8% in the other,
with rates sometimes twice as high as this within individual classes. In
one of the schools, the students were examined four times at three
month intervals. 97 (6.4%) of the 1,515 white, Hispanic and Asian
students were infested but none of the 436 black students were. The
distribution of the pediculosis in the infecied students was
significantly affected by season of the year, sex, hair length, family
size, crowding in the home and degree of infestation of other family
members as well as the mode of transport to and from school. In the
clagsrooms, the factors associated with infestations were the use of
headsets, crowding at tables and sitting on the floor (135).

Several authors have noted that head lice infestation rates are
higher among white children than blacks in the USA. It has been said
that “the head louse does not bother American black children although
he does torment youngsters in Africa” (131). After a review of head
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lice problems in school children, race is considered as an important
factor in whether children were infested or not: prevalence in whites
and other races (Asiatic) was 35 times higher than in blacks. Only
0.3% of the black children surveyed in Florida were infested with head
lice as cormpared to an overall prevalence of 8% in the schools studied
(87). There was also a very low prevalence of head lice among black
children in a multi-ethnic society in Guiana (8). However, the same
prevalence of infestation among black students as among white was
found in a survey in Paulinia, Brazil (105).

Females in several surveys in the United States were more
frequently infested than males (87), although another author thought
that head lice were found meore frequently on boys than girls (131). As
the reported surveys carried out in the United States cover different
population groups in different areas, it is difficult to compare and
resolve whether head lice are more frequently found amoeng on young
males or females. Finally, it has been concluded that the incidence of
head lice in the United States is not truly known (110).

3.1.2. WESTERN EUROPE

Head lice are a persistent and troublesome problem in all
countries of Western Europe from which information has been
reported. The large quantities of products sold for the control of lice
infestations attests to the magnitude of the problem and to the concern
of families in atternpting to control infestations. Only countries with
published information are reviewed.

Denmark. The Danish Pest Infestation Laboratory provides advice to
the public on the control of both public health nuisances and
agricultural pests and records the yearly number of inquires for each
pest by species. The yearly number of inquires regarding head lice
were: 292 inquires (1993), 397 inquires (1994), 405 inquires (1995)
and 481 (1996), clearly showing a rising trend over several years.
There has been a notable increase in the number of inquires about
headlice from parents with children of 3 to 6 years of age in the
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Copenhagen municipal area. This has also been reflected in the
number of preparations purchased for the control of headlice, as can
be seen in the following table;

Purchase of Head Lice Preparations in Denmark*

Year Organophosphorons Pyrethroid insecticides
insecticides
1992 19,778 68,581
1993 21,276 67,030
1994 36,982 105,704
1995 64,570 84,888
1996 78,501 59,662
*Information provided by Dr. Kim Larsen, Danish Pest Infestation Laboratory, Lynghy,
Denmark.

France. Head lice began to be a problem in France in 1969. Rates of
mfestation were 2% in the least infested schools but in the north of the
country schools with infestation rates of 50 to 60% were found (170).
Further evidence of the increase in infestations emanated from a study
in Tours where between 3,600 and 4,800 pupils were checked yearly.
The rate in 1970-1971 was 8%, in 1971-1972, 11%, in 1972-1973,
12% and in 1973-1974 it had risen to 14.6% though by 1981 the rate,
among 1,200 pupils had increased to only 15.1% (61). As early as
1979, it was reported that a recrudescence of pediculosis was
occurring in the southern coastal region of the country (167). In a
comprehensive review of the head lice situation in the Touraine,
infestations varied from 15% to 18% in some schools and it appeared
that the rates of infestation, at least in this region, were not progressing
(41). An indication of the magnitude of infestations in France is that in
1984, only 2,793,000 individual treatments were sold in 1984 whereas
in 1989 4,656,000 were sold. Families are becoming more aware of
the head louse problem in the country and are more willing to take
part in louse control programmes.

Even heavier infestations were found in schools in the Bordeaux
region where 38.8% to 62.6% of the pupils were infested with lice,
with girls (20%) more heavily infested than boys (40%). The highest
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prevalence was in a suburban school where 17% of the parents of the
children were unemployed. The peak age of infestation was 7 years of
age but 19.4% of the narsery school children had been infested at least
once. Most transmission occured at school and generally, it was the
local pharmacist who advised families on control measures (43).

In a swvey in Paris schools mn 1992, 8,353 children were
screened, 279 (3.4%) of whom were infested. Many of the children
had 20 lice or more per head (36).

There are more than 20 different louse-control products with
significant sales on the French market. The majority of these are based
on formulations containing malathion or permethrin . Overall sales in
recent years have been as follows:

Sales in Thousands of Individual Formulations for Lice Control for
the 20 Leading Products

1991-2 1992-3 19945

5,839.8 3,819.5 3,611.5

The value of these sales is in the vicinity of 100,000,000 FF
per anmum (Personal communication, Mr C. Gil, Chef de Produits,
Pierre Fabre Santé). The decline in sales 1s more likely due to
economic reasons rather than a lessening of the problem of headlice
infestations.

Germany. No detailed reports were found on the prevalence of head
lice in Germany other than an observation that the incidence of head
lice infestations in Germany had considerably increased during the
period 1977-1979. This increase was ascribed to the increasing
number of communal facilities for young people coming from many
different places, increased bus transportation of children to schools
and increased tourism to countries where young people may become
infested. “Body contact” between young German children and
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adolescents had increased. Lice infestations among foreign workers on
the other hand were not common. The most frequent causes of
reinfestations were “problem” families and improper treatments (75).

Greece. A survey of 6,279 children of 3 to 12 years of age was
conducted in 47 nursery schools and 56 elementary schools in Athens
and rural areas. 4,834 of the children lived in Athens and 1,445 in
rural areas of central Greece. Of the entire group, 325 girls (10.5%)
and 272 boys (8.6%) were infested. Infestations were almost 28% in
girls and 21% in boys in urban areas and in rural areas the highest rate
was 11% among girls and 8.9% among boys (177). There does not
appear to be any other survey carried out in Greece (Anna Samanidou,
National School of Public Health, Athens, personal communication).

Italy. Head lice have been found to be widespread in Italy (133). Ina
1980 survey of 1,988 school children, 9.6% were positive. Most
(74%) had a low level of infestation (less than 20 eggs), although
about 14% of the cases in primary and secondary schools had more
than 30 eggs or nits. Head louse infestations were checked among
1,500 students selected at random from nursery, primary and
secondary schools in Bari on the southeast coast of Italy in 1980, with
14.8% of the children infested. Nursery school children had low rates
of infestation. Infestations were highest among children from socially
and economically underprivileged areas (162).

A 12 year review was made of dermatological problems at the
Military Hospital of Messina. 15,1290 soldiers had been seen of
whom 135 (1.39%) had head lice and 802 (9.46%) had scabies (13). In
a survey of 7,374 schoolchildren at primary schools in Gela, Sicily,
1,332 (18%) harbored headlice. The authors were concemned about the
high rate of infestation as they considered head lice might transmit the
hepatitis virus (100). Butera, also in Sicily, is a small country town of
6,158 inhabitants. The town is unprovished by immigration and only
15% of the population had active work in 1983. Yet only 7.61% of
210 school children were infested. The reasons for the difference from
Gela was not clear other than the fact that Butera is smaller and rural
(62).




WHO/CTD/WHOPES/97 .8
Page 12

There are few recent surveys reported in Italy, but there seems to
be little change from the study carried out in 1977 on 1,211 children of
30 schools of Rome. The rate of infestation was 7.8% and was highest
among elementary school children (10.5%), followed by secondary
school pupils (6.6%) and nursery schools (6.6%). In October, 1977,
the city of Rome had approximately 380,000 students enrolled and it
was therefore assumed that the number of cases of pediculosis would
~ have been about 30,000 (107).

Spain. Concern about head lice infestations in Barcelona led o an
examination of 18,373 children in state schools in 1987 (14). The
percentage of children infested ranged from 1.07% to 14.35%, with an
average of 6.21%. All infested children had to be treated by their
parents before they were allowed to attend school again. Three months
later, rates had fallen to 0.41% to 3.75%, with an average of 1.92%.

In 1987 in Galicia, 19.9% of 1,000 children examined had head
lice with the rate almost evenly divided between boys and girls. There
was a marked variation with age: rates were 0-2 years, 10.6%: 3 to 5
years, 56.3%; 6 10 9, 27.1%; and 10-15 years, 6% (5).

An extensive survey in the school system of Bilbao in the
Basque region of 23,624 children 3 to 14 years of age revealed an
overall infestation rate of 9.39% (between 1.8% to 31.6% in different
schools). The percentage of infested girls was 1.7% as compared to
1% of the boys. The peak infestation rate was in the 9 to 11 year old
age group (106).

Sweden. While no information was found on surveys on lice
infestations in Sweden, the following information was obtained on the
overall sales of products for headlice and scabies:
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Sales of Preparations for the Control of Human Lice and Scabies in
Sweden (in thousands)*

Year Amount of sale Year Amount of zale
1985 87.8% 1991 127.4
1986 758 1992 1287
1987 116.8 1993 153.7
1988 128.7 1994 91.7
1989 127.4 1995 105.9
1990 128.7

*Personal Communication, Dr. Ingrid Trolin, Department of Drug Information, Medical
Products Apency, Uppsala.

The products available included formulations containing
lindane, malathton, permethrin, phenothrin and pyrethrins

Switzerland. No published information has been found on the
prevalence of lice infestations in Switzerland. However, in 1993,
some 74,500 “individual units” of lotions or shampoos were reported
to have been sold in the country specifically for use against headlice.
In addition, when sales of other preparations recommended for the
treatment of body or head lice (but almost certainly used for control of
head lice) are added for the same year, the total sales of lice control
products is approximately 110,550 units. A number of other
preparations are sold locally in small quantities and the total number
of units sold in 1993 is estimated at 120,000 (Dr. G. Touzauw,
Pharmacie du Landeron, Le Landeron, Switzerland, personal
communication).

UK. There has been much concern with head lice in the UK. Louse
infestations are generally high, although there is much disagreement as
to why this should be so. A 1971 review found that the overall head
louse infestation of 5.7% reported from schools considerably
underestimated the extent of the problem. School nurses only
recorded live hee, not nits, which accounts for the low figures. Based
on a sample survey in Teesdale, it was estimated that 10,000 (12%) of
the children were infested. A more detailed survey of 3,600 children in
40 schools was therefore carried out. The highest rates of infestation
(23.1%), were in downtown areas of poor and overcrowded housing
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while infestations were low (0.4%) in suburban areas. Only two
secondary schools were inspected and the infestation rate was 30.3%
in one and 22.6% 1In the other. One result of these inspections was the
decision to exclude infested children from the school. A note was sent
to the parents requesting that the child be treated and presented for
reinspection in 48 hours. In 360 cases a legal notice was sent to the
parents following a failure to control their child’s infestation. These
measures resulted a significant, though not complete, decline in
infestations (40).

A large survey was carried out in 1975 at the request of the UK
Health Education Council. A total of 15,654 primary school children
plus 7,291 secondary school children were examined. Out of this total,
312 boys and 363 girls were infested. Rates varied from 0.4% to 2.3%
in rural areas and 4.4% to 6.3% in urban. There were marked
differences between the poor and good zones. The rate for the country
as a whole was 2% to 4% in primary and 2.5% in secondary schools.
The study was limited only to school children subject to surveillance
by school nurses (48).

From the replies of 2 questionnaire sent to parents of primary
and junior school children it was concluded that 33% of the pupils
suffered head lice infestations at least once a year, with infestations of
21% to 63% from different schools (18) .

After a period of some stability, head lice infestations in the
UK may be increasing. The figures collected by the Department of
Health are not thought to reflect accurately the level of infection as a
whole as  peak infestation levels are amongst children of pre-school
age about whom no figures are collected. Furthermore, the number of
pupils examined for ice has dropped (149).

In an overview of 200 years of lice in Glasgow, charts
reviewing the history of lice infestations and lice-borne diseases are
provide the results of surveys of head lice infestations in the early
vears of the twentieth century. Routine health inspections of children
no longer take place in Glasgow (102). The Health Service now
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reports low infestations among school entrants (only 4% among girls),
but 19,000 to 36,000 treatments for headlice control are sold in the
city every year, suggesting that head lice remain a persistent and
poorly monitored problem (103).

3.1.3. CENTRAL AND EASTERN EUROPE

Relatively Dittle information is available from this region.
Several articles on health conditions refer to serious increases in
parasitic infections in Russia, including increases in both head and
body lice (6, 159). While increases are said to be occurring in other
countries of the former USSR, too little is known to be able to judge
their magnitude.

Hungary. A single survey in Budapest, Hungary, in 1983-1984 found
that only 1.25% of the children in primnary schools had head lice It was
noted that the incidence was ten times higher among children with
long hair than among pupils with short hair and a well-groomed
appearance. Infestations were also 2.6 times higher in overcrowded
schools with poor sanitary facilities. Fewer infestations were found in
schools more frequently visited by school doctors or nurses than in

those recetving only infrequent visits. Infestations in nurseries were
low, only 0.3% (11).

Poland. A report of 2 1990-1992 study in the cities of Gdansk, Sopot,
Gdynia and their vicinities in Poland sampled 27,800 school children
of 6 to 15 years of age, finding 881 (3.2%) infested with head lice.
Socioeconomic factors influenced the frequency of infestations which
were greater in families with 4 or more children (48.9%). In families
whose parents had only an elementary school education, 79.4% of the
children were infested. About 50% of the village school children

infested lived in old houses with only cold water or no running water
at all (178).

Czech Republic. Head lice are a common nuisance in the Czech
Republic, but no published reports on the incidence of infestations
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