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Abstract.- The incidence of human head lice infestation (HLI) among 1560 school children, both sexes, of
Quetta city and its suburbs of different socio-economic levels with seasonal variation, bathing frequency, lubrication,
hair length, age and sex, presence or absence of dandruff and with separate or shared bedding has been studied during
June to August and November to December, 2005 and March 2006. Over all, 1352 students (87%) were found
infested with nits, immature or adult of Pediculus humanus capitis. Girls showed a high prevalence (86%) than boys
(14%). Among school girls, the HLI rates were 94%, 88% and 67% in L, M, and H socioeconomic groups,
respectively. School children of 5 to 9 years-old exhibited higher prevalence rate (93% in girls and 49% in boys),
while prevalence declined to 80% in girls and 36% in boys for 10-13 years-old, respectively. Prevalence decreased
with age in both sex and was found to be inversely related to hair length. Infestation was observed to be high in five to
nine years-old age group. Direct association of pediculosis was also found with hair lubrication and crowding,
whereas, negative association was found with dandruff. This study concludes that socioeconomic status is a major
factor influencing the occurrence of pediculosis among school children of both sexes in Quetta, Balochistan.
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INTRODUCTION

Lice are permanent, obligatory ecto-

parasites spending their entire life cycle on the host
(Butler, 1985).Three distinct varietes of lice are
specifically parasitic for humans. Two of them,
Pediculus humanus capitis De Geer (Anoplura:
Pediculidae), the head louse, and Pediculus
humanus humanus, the body louse, are closely
related variants of the same species, despite their
different habits and habitats. The third species is
Phthirus pubis, the pubic louse commonly known as
the "crab louse” (Goldstein and Goldstein, 2006).
Not only do the bites of P.h. humanus irritate but the
victim can also become highly sensitive resulting in
the tissue reaction that are extremely irritating.
Human skin, subjected to lose bites over long period
often become deeply pigmented — a condition
known as vagabond’s disease (Cheng, 1986). P.h.
humanus is a major vector of three important
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diseases—relapsing fever, louse borne typhus and
trench fever (Service, 1986). P.h. humanus can
transmit impetigo, trachoma, and cholera by simple
mechanical contamination and this louse is the
vector of exanthematous typhus caused by
Rickettsia prowazeki, of trench fever caused by
Rickettsia quintana (Borrelia quintana) and of louse
borne relapsing fever caused by Spirochaeta
recurrentis (Borrelia recurrenti) (Noble and Noble,
1961; Service, 1986). However, according to
National Association of School Nurses (NASN,
1999) and Vessey (2000) P.h. capitis are not known
to be vectors for illnesses. Complications of
infestations are rare and involve secondary bacterial
skin infection. Pruritis is the most common
symptom.

The number of cases of human louse
infestation has increased world-wide since the mid-
1960s (Gratz, 1998), reaching hundreds of millions
annually (Taplin and Meinking, 1987). Lice
infestation can spread rapidly and may reach
epidemic proportions if left unchecked. In a group
of people, such factors as age, race, sex, crowding at
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home, family size, method of closeting clothes and
socioeconomic status influence the course and
distribution of the disease (Slonka et al., 1975;
Weems-Jr and Thomas, 1999).

An increased rate of louse infestation was
reported in recent years from a number of countries
including north and south America, Europe, Asia
and Australia (Gratz, 1998; Mumcuoglu, 1999;
Speare and Buettner, 1999; Burkhart and Burkhart,
2000). Many families with young children have at
least one encounter with the head louse, P.h. capitis.
Head lice can infest people of all ages, but children
are prone to infestations because of their habit of
playing in close contact, sharing hats, head-phones,
combs and brushes and clothing (Rust et al., 2001).
Several studies have been carried out on the
prevalence of head lice infestation in school
children in different parts of the world. The
estimation of infestation rate in some reports were
2.4% in England (Donaldson, 1976), 10.7-12.9% in
Malaysia (Sinniah et al., 1981, 1983), 49% in
Accra, Ghana (Kwaku-Kpikpi,1982), 5.7% in
Nigeria (Ogunrinade and Oyejide, 1984), 17.1% in
Kenya (Chunge, 1986), 12% in Saudi Arabia
(Boyle, 1987), 46% in Peshawar, Pakistan (Suleman
and Fatima, 1988), 25.5% in Lahore, Pakistan
(Kazmi et al.,1993), 59.7% in Shillong, India (Roy
and Tandon, 1992), 6.8% in Sierra Leone (Gbakima
and Lebbie, 1992), 37.2% in Korea (Huh et
al.,1993), 75% in Dhaka, Bangladesh (Burgess et
al., 1994), 81.5%, 80% and 61.4% in Argentina
(Chouela et al., 1997; Ramirez et al., 2003; Catala
et al., 2005), 95% in Australia (Speare and Buettner,
1999), 5.59% in Egypt (El-Basheir and Fouad,
2002), 16.59% in Delhi (Khokhar, 2002), 14.2% in
Thailand (Fan et al.,, 2004), 8.9% in Belgium
(Willems et al., 2005) and 14.1% in Czech Republic
(Rupes et al., 2006). Petrelli et al. (1980) have also
reported high prevalence of head lice in school
children in Italy.

In Pakistan head lice infestation among
school children was studied by Kazmi et al. (1993),
Suleman and Fatima (1988), Suleman and Jabeen
(1989), and Ali and Ramzan (2004). Different
comments have been given by some of these authors
about the role of factors like age, sex and hair length
in the distribution of head lice among school
children. In Balochistan Province no such type of

investigation has ever been carried out before. This
paper provides the information about the prevalence
of head lice infestation in school children of Quetta
city and suburban areas and effects of different
factors contributing to their transmission and

prevalence. Some practices that increase the
infestation rate in Pakistani community are
discussed.

PATIENTS AND METHODS

The prevalence of head lice infestation was
studied among 1560 school children including 1345
girls and 215 boys in 12 schools of Quetta city and
its sub urban areas. The list of schools, the number
of students for each school surveyed and the sample
of children monitored for pediculosis are reported in
Table I. The surveys and collections of head lice
have been conducted between June 2005 to August
2005 and as well as in November, December 2005
and March 2006 from different Government and
Non-Governmental school population, from class
one to class eight. Children from these classes were
able to respond to the questionnaire used in the
survey. The detection of lice or egg by visual
examination of the child’s head and their
classification into “not infested” and infested was
also made according to Wegner et al. (1994).

Sampling methods

In order to evaluate the variation of
infestation rate at school and regional level, a
multilevel sampling strategy was necessary. We
examined all students present in the class. Standard
metadata was designed to record information on
students such hair texture, presence of dandruff,
number of lining rooms in the home and number of
persons in the family, bedding, bathing frequency,
lubrication. Number and stages of head lice was
recorded at the time of collection. Screening of each
student was done by visual examination of the head
in sufficient day light, by combing of the hair with
fine toothed comb on white paper for about 3-5
minutes.

School children were grouped in to three
socio economic classes: low income group (L) (<
Pak Rs. 5000 per month), middle income group (M)
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(Pak Rs.5000 to 10,000 per month) and high income
group (H) (Pak Rs. >10,000 per month). Any lice
recovered was counted and killed by transferring to
70% alcohol for laboratory examination.

Statistical analysis

Chi-square test was applied for determining
the association between two variables and also for
comparison of prevalence rates among different age
groups.

RESULTS

Prevalence

The crude prevalence rate of head lice
infestation for each of the 12 schools surveyed at
Quetta city and its suburbs is reported in Table I.
The survey included a sample of 1560 school
children of which 1345 were girls (86%). The
cumulative prevalence rate observed was 87%.

Age and sex

The infestation rate varied according to age
and sex as shown in Table II. It varied from 75% to
98% in girls with a peak in the 5 yeas age group.
And in boys it varied from 55% to 20%. Overall
girls were more infected and had a higher infestation
rate 93% than boys 56%.

Hair length

Hair length was categorized into short,
medium and long following the scheme of Sinnah et
al. (1983) and Suleman and Fatima (1988) as short
(above collar and ear), medium (above shoulder)
and long (extending below shoulder) in 1345 girls.
All of 215 boys had short hair. The infestation rate
did not differ significantly (x* = 0.73, %° wb 0os)2) =
5.99). The prevalence rate was higher in short hair
category than in medium and long hair category
shown in the Table IIl. However, over all rate is
insignificantly but opposite to expected direction i.e.
infestation rate was higher in short hair category
than in the medium and long hair categories.

Social-economic Groups
The present research shows the relation of

prevalence of head louse with socio-economic
groups by classifying the subject into three groups:
high income group (Rs.> 10,000 p.m.): middle
income group (Rs.5000-10,000 p.m.); low income
group (<Rs. 5000 p.m.) is shown in Table IV. The
present study shows that infestation rate was not
depended upon on socio-economic status (Table 1V,
XZ (cal)= 134.91 , thab(0.0S) ) =599)

Dandruff

The prevalence of lice was associated with
dandruff and shows some relation with dandruff as
shown in Table IV. Presence of dandruff reflects the
dryness and roughness of the scalp, where head lice
probably do not thrive wel, females not only keep
long hair but are also in the habit of frequent use of
various forms of the hair lubricant which effects the
infestation of head lice. Data from all schools
subjected to y° test gave mixed results. The
association between head lice infestation and
dandruff was tested and result showed that children
with dandruff are less likely to have head lice
infestation. (Table Vv, XZ (cal)= 496, thab(0.0S) o)
=3.841, d.f. =1).

Lubrication

It has been observed that frequent use of oil
also affect the infestation rate shown in Table 1V
which shows positive association of head lice
infestation and frequent use of oil (Table IV, XZ (cal)
=5.22, %° w05 @) =3.841, d.f. = 1). % shows close
positive association between head lice infestation
and lubrication.

Bedding (separate / shared)

Children having separate bedding and those
with shared bedding has different infestation rate.
Table IV shows close positive association between
separate bedding and head lice infestation. (Table
|V, Xz (cal)= 63.16 y thab(0.0S) (1) =3841, df =1)

Bathing

Prevalence of head lice infestation in relation
to bathing frequency of children was analyzed.
Table IV (x* car = 109.5, %% b 005 3= 7.82) which
indicates association between head lice infestation
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and bathing frequency by thrice a week, twice a

week and weekly, even it was though that lice might
Table I.-

not infest a person who take bath on frequent basis.

Prevalence of head lice infestation in children of different schools at Quetta city and its suburbs.

Students examine

Sr.  Schools Total for infestation Positive for Status

No Male Female lice (%)

1. Apwa Girls High School 875 - 205 189 (92%) Govt.

2. Malik Yahya Girls High School 900 - 168 154 (92%) -

3. Haji Ghabi Girls High School 850 - 88 63 (71%) -

4. Quaid Education High School English Medium 700 78 69 120 (82%) Private

5. Nazz Darss High School 750 59 90 133 (89%) -

6. Lady Sandeman Girls High School 1200 - 278 248 (89%) Govt.

7. Abid Public School English Medium 500 25 88 100 (88%) Private

8. Dost Mohammad Memorial School Quetta 450 15 75 74 (82%) -

9. Little Fox English Medium High School Quetta 675 38 45 69 (83%) -

10.  Quaid Milat Girls High School 500 - 136 115 (84%) Govt.

11.  Saraib Mill High School Quetta 450 - 55 48 (87%) -

12.  Mohsin Public Girls High School Brewrory Road Quetta 460 - 48 39 (81) -

Total 1560 215 1345 1352 (87%)

Table I1.-  Comparison of age specific prevalence of head lice infestation in school girls and boys at Quetta and its suburbs
based on pooled data.

Age Girls Boys Comparison

(Years) n +ve Prevalence n +ve Prevalence xz

(%) (%)

5 265 258 97 65 36 55 96.23*

6 179 173 98 30 15 50 62.23*

7 298 291 98 25 11 44 86.35*

8 197 194 98 20 08 40 25.75*

9 53 49 92 15 06 40 20.80*

10 100 85 85 20 09 45 18.17*

11 95 70 80 15 06 40 5.59*

12 88 74 84 15 05 33 23.85*

13 79 60 76 10 02 20 13.15*

Total 1354 1254 215 98 364.27*

* = difference is significant: x°> X051y = 3.84; %= %’ (005 1) =3-84.

DISCUSSION

Head lice infestation is a public health
problem among school children in both developed
and developing countries (Ali and Ramzan, 2004).
Certainly, personal hygiene practices and
socioeconomic status influence the level of
prevalence (Zuhair et al., 2000). There are many
reports on the extent of head lice infestation,

particularly among school children, however, rate of
infestation vary greatly from place to place. In our
study, average infestation rate was 79% which is
attributed to the lower living standards and lack of
awareness. The previous studies in Pakistan by
Suleman and Fatima (1988) in Peshawar, Kazmi et
al. (1993) and Ali and Ramzan (2004) in D.l. Khan
recorded 45%, 25.5% and 26% in school children
respectively. The present study sets a baseline for



INFESTATION OF HEAD LICE IN QUETTA SCHOOL CHILDREN 49

monitoring the prevalence of Head lice infestation

in school going children of Quetta city and its
Table I11.-
schools students at Quetta city and its suburbs.

suburbs.

Prevalence of head lice infestation in relation to hair length in girls students based on pooled data from twelve

Age Short Medium Long Comparison
(Years)  Sample +ve Prevalence  Sample +ve Prevalence Sample +ve Prevalence XZ
(%) (%) (%)
5 95 89 94 45 39 86 20 18 90 6.86"
6 79 76 96 38 35 92 19 18 94 12.35
7 74 72 97 31 28 90 17 14 82 57"
8 69 65 94 45 42 93 20 18 90 10.24
9 78 74 94 39 36 92 25 22 88 3.10™
10 68 65 95 45 42 93 26 24 92 4.42"
11 63 59 93 50 48 96 35 33 94 15.55°
12 69 65 94 63 59 93 40 39 97 1118
13 70 68 97 67 64 95 45 42 93 6.05
Total 675 633 423 393 247 228 0.73™
ns = difference not significant .
* = difference is significant: %°> .05 2 =5.99
Table V.- Association of socioeconomic status, dandruff, Separate bedding 63.16 3.84 1
frequency of use of oil, separate bedding and
frequency of bathing on the infestation of body Present study demonstrates that the
lice in school children in Quetta. prevalence of head lice was more prevalent in girls
i i i (87%) than boys (14%) in all age groups. Our
No. of Ch"drﬁze'”fesmd With  results correlate well with the reports of Sinniah et
N Percent al. (1981), Khokhar (2002), Suleman and Fatima
(1988), Gbakima and Lebbie (1992), Speare and
Income Low 730 685 94 Buettner, 1999), El-Basheir and Fouad (2002),
group Middle 536 471 88 Kokturk et al. (2003), Catala et al. (2004, 2005)
Higher 294 195 67 and Heukelbach et al. (2005). In Inchon, Korea,
Dandruff With 594 440 84 Hong et al. (1995) while studying infestation rate of
Without 1036 912 88 head lice in Primary school children reported that
_ infestation rate for girls was 19 times higher than
Frequency of  With 940 821 88 that of boys. In our study the prevalence of active
use of oil Without 620 525 85 . . .
infection was not found uniform between schools
Separate With 517 398 77 and classes. Chunge (1986) while studying head ice
bedding Without 1043 954 915 infestation in among primary school children in
_ _ Kenya reported that infestation was not sex related.
Ergghu'gr?cy $wl'§ee:g:3 i;g 421:233 gg Similarly, the distribution of head louse in male and
Once a day 114 85 75 females was found to be broadly similar by Boyle
Weekly 667 603 90 (1987). Hair length factor was found to be
correlated with pediculosis in our study as the same
5 5 was also observed by Sinniah et al. (1981, 1983),
X (a) X tab(0.05) f Suleman and Fatima (1988), Schenonel and Lobos
Income group 134.91 5.99 1 (1997), El-Basheir and Fouad (2002), Ramirez et al.
Bandrfofl g-gg g-gﬂ 1 (2003), Ali and Ramzan (2004), Willems et al.
Se ot Ol . . H : H H
Bathing frequency 106,51 - 87 1 (2005). We observed that head lice infestation is not
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only problem of low class, even children of high
class were also found infected with low rate as
Gulati et al. (1981), Sinniah et al. (1981, 1983),
Gbakima and Lebbie (1992), Kazmi et al. (1993),
Pollack (1997), El-Basheir and Fauad (2002),
Willems et al. (2005) is also of the opinion that lice
do not respect socio-economic class distinction.
However, opposite opinion was observed by
Chouela et al. (1997) while studying head lice
infestation in Argentinean school children that
socioeconomic conditions are not relevant for
infestation. Our study indicates a negative
association between head lice infestation and
dandruff. Suleman and Fatima (1988) and Ali and
Ramzan (2004) also reported similar situation in
their studies and they suggested that probably head
lice do not like the dry and scaly habitat, which is
the common characteristic of the head with
dandruff. Present results reveal the direct
association of head lice infestation with frequent use
of oil (lubrication of hair) as the same findings were
reported by Ali and Ramzan (2004). Shared bedding
was also observed to be positively affecting the rate
of infestation in our study while the same was also
found to be correlating by Chunge (1986), Gbakima
and Lebbie (1992), Chouela et. al. (1997). Khokhar
(2002) while studying head lice infestation among
Primary school children in Delhi, observed that
those who shared both beddings and comb showed a
statistically higher significance as compared to
others.

Bathing (washing) factor was also noted in
our study to be indirectly correlating with
infestation as it was also observed by Borror and
Delong (1971), Chunge (1986), Schenonel and
Lobos (1997) and Ali and Ramzan (2004). It is
worth mentioning that children enrolled in the
school never undergo a routine inspection by the
school private / Government medical doctor. Some
of the children’s families have been migrated from
Afghanistan and Iran and normally have low socio
economic status. Therefore, economic condition
have great association with head lice infestation
because poor economic conditions are likely to
result in crowding at home as the same has been
reported by Ali and Ramzan (2004) as well as
playing together. It is suggested to adapt position of
the National Association of School Nurses (NASN),

Maryland, USA (NASN, 1999), that the
management of pediculosis should not disrupt the
education process. Children found with live head
lice should be referred to parents for treatment. Data
does not support school exclusion for nits. Because
no disease process is associated with head lice,
schools are not advised to exclude students when
nits remain after appropriate lice treatment, although
further monitoring for signs of re-infestation is
appropriate. The school nurse, as student advocate
and nursing expert, should be included in school
district-community planning, implementation, and
evaluation of vector control programs for the school
setting. The school nurse, if any, retains an
important role in educating all constituencies about
pediculosis and dispelling myths and stigmas
regarding lice infestation.
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