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Diseases caused by intestinal parasites impose a substantial burden on population of middle income
countries including Pakistan. This research was aimed to assess the risk factors for intestinal parasites
in school children of Malakand, Pakistan. Two hundred and eighty eight students were enrolled between
February and June 2016. Out of the total enrolled 184 were agreed to collect stool specimens. A question-
naire was also used to collect the data on socio-demographic and socio-economic characteristics of the
participants. All the students were guided to collect at least 10gof their own stool specimens. Each of
the stool specimens was diagnosed for the presence of any stage of helminth or protozoal parasites.
Formal ether concentration method and wet mount techniques were applied. One way ANOVA was used
for calculation of P value when it was less than 0.05 which was considered significant. Eighty two percent
of the participants were found infected with one species of parasite while 69.9% of the participants were
infected with more than one species of intestinal parasites. The most prevalent parasite was hook worm
33.4% (n = 99/296) followed by Taenia saginata 28.7% (n = 85/296), Ascaris lumbricoides 27.7% (n = 82/296),
Hymenolepis nana 6.08% (n = 18/296), Entamoeba histolytica 3.37% (n = 10/296) and least for each
Enterobius vermicularis and Fasciola hepatica 0.37% (n = 1/296). Previously used drugs, level in school,
ages, weight and upper arm circumference were the most significantly (P < 0.05) related factors for
the occurrence of intestinal parasite infection. Present research endorsed that risk factors play a key role
in the transmission of parasitic diseases. Lack of safe water supply, using raw vegetables, animal keeping,
which should be considered for sustainable strategies in the control of these infections preferably in
remote parts of the world.
� 2021 Published by Elsevier B.V. on behalf of King Saud University. This is anopenaccess article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Intestinal parasites are the organisms that inhabit intestine and
lives on the expense of ‘their host. The factors like social customs,
religious affairs, environmental factors, availability of the interme-
diate hosts, notorious habits and personal cleanliness of the indi-
viduals are affected on the distribution of parasites (Khan et al.,
2021).

Intestinal parasitic infections (IPIs) are widely prevalent and
have described as constituting the maximum single global cause
of sickness and diseases. Parasites in the intestine of human beings
are associated to lack of sanitation, lack of safe water and improper
hygiene. The poor people in developing countries experience for
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under nutrition and continuous infections lead to excess morbidity
that can continue from generation to generation (Steketee, 2003).

The most common intestinal parasites are Ascaris lumbricoides,
Trichuris trichiura and hookworms, are collectively called soil-
transmitted helminths (Bethony et al., 2006). Among them Ascaris
lumbricoidesis are the most common and largest helminth abode in
the intestine of human beings, while Hymenolepis nana in cestodes
is the most common tapeworm infect human population globally.
Giardiasis caused by the most prevalent protozoan parasite called
Giardia duodenalis/ Giardia intestinalis. In the past these parasites
infect over 200 million people in the world (Pillai and Kain,
2003). Approximately 30 billion people are harshly sick with
intestinal worms and of those, at least 50% are school-age children
(Mineno and Avery, 2003).

Intestinal parasitic infections are more common among chil-
dren as compared to other people. About 12% of the overall illness
cause by intestinal parasites among children with age ranges from
5 to 14 years in under developed countries (Awasthi et al., 2003).
Approximately 270 million preschool and 600 million school chil-
dren are inhibited in area where high transmission of parasitic
worm take place (WHO, 2016). These showed that children are
the most important risk group for parasitic infection in many
developing countries of the world. High prevalence of intestinal
parasitic infection was reported among school children in Sub
Saharan African countries.

Pakistan even located in diverse climatic conditions, a consider-
able number of scholars conducted their studies on intestinal par-
asitic infection as D.I Khan (Mirza et al., 2012), Kohat (Ayaz et al.,
2013), Multan Punjab (Tasawar et al., 2013), Banu (Alamir et al.,
2013), Swat (Khan et al., (2015)), North Waziristan (Ahmed et al.,
2015), Upper Dir (Khan et al., 2016), Peshawar (Akbar et al.,
2014), Punjab (Kosar et al., 2017), AJK (Khan and Khan, 2017), Swat
(Khan et al., 2017), Peshawar (Haider et al., 2018), Peshawar (Ilyas
et al., 2018), Swat (Khan et al., 2018a), Swat (Khan et al., 2018b),
Mardan (Niaz et al., 2019), Islamabad (Shakoor et al., 2018) and
Karachi (Arshad et al., 2019), Lower Dir (Khan et al., 2021), Lower
Dir (Rahman et al., 2021) and Lower Dir (Ulhaq et al., 2021). Pre-
sent study was aimed to investigate the relationship of intestinal
parasitic infection with respect to risk factors in school children
of the region.
2. Materials and methods

2.1. Study area

District Lower Dir is situated at 34.9161� N, 71.8097� E. The
total given area is 1,582 km2. Approximately 1,435,917 population.
The density of citizens was 908 (people/km2). The normal rain fall
and annual hotness reported as723mm and 20.2 �C respectively.
January is the coldest while June is the hottest month of the year
recorded 8.3C� and 42C� temperature respectively (Khan et al.,
2020a, b).
2.2. E t h i c a l approval

This study was approved by the committee board of study,
Department of Zoology, University of Malakand, Pakistan. The sec-
tion head and school principal received official letter for the infor-
mation. The parents / guardians of students were educated through
a consent letter. Stool samples were gathered out only from volun-
teer children. Those children who were infected with any of the
protozoan or helminth infection were informed to be treated with
relevant drugs.
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2.3. Study design

From February to June 2016 a cross sectional study was
designed in Public School students, University of Malakand. One
hundred eighty four children were participated for the present
study. Children were grouped according to their education level
(grade 6–10). Questions were asked regarding age of the student,
height and weight, number, width and upper arm circumference
as socio demographic while water supply system, animal keepings,
consumption of fresh vegetable, habit of hand washing and profes-
sion of father through a semi-structured questionnaire.
2.4. Data collection

Each of the students was instructed to gather 20 g of his/her
own stool sample. For preservation, we have added 10% formalin
for the stool specimens to every container. For identification after
collection of the specimen the container was tagged with a voucher
number. The collected stool specimen was carrying to the labora-
tory of parasitology, Department of Zoology, University of Mala-
kand for parasite analysis.
2.5. Parasite analysis

Each of the samples was observed first by naked eyes for any
segmental or adult stage of the helminth parasite and then were
seen using the microscope by applying normal saline and Lugol’s
solution as concentration techniques and direct smear methods.
2.6. Statistical analysis

Data was observed for the difference between examined and
infected participants (table #3) by using Graph Pad version 5. P
value which was less than 0.05 was measured significant.
3. Results

Total enrolled students (n = 288), only 63.8% (n = 184) were par-
ticipated in the study. The mean and standard deviation of the stu-
dents age was 14 and 3.05 years. Female students were not
participated due to cultural background (Table 3).
3.1. Prevalence and pattern of infection

Present study informs a new sight on infection of school chil-
dren with intestinal protozoan and helminthes parasite. Single
infection was observed in 39.1% (59/151) and mixed in 60.9%
(92/151) (Table 1).

Among the helminth the most common parasites is hook worm,
having incidence 33.4% (n = 99/296) after that T. saginata 28.7%
(n = 85/296), A. lumbricoides 27.7% (n = 82/296), H.nana 6.08%
(n = 18/296), E. vermicularis and F. hepatica each with 0.33%
(n = 1/296) of prevalence, while among the protozoan parasite E.
histolytica was found in 3.37% (n = 10/296), Table 2.
3.2. Socio-demographic characteristics of the students

Ages, weight, upper arm circumferences in inches and level of
students were significant socio-demographic characteristics stud-
ied (Table 3).



Table 1
Pattern of infection with single or multiple parasite infection in Malakand university
schoolchildren.

Pattern of infection Number Prevalence in
%

Mono parasitism 59 39.0
A.lumbricoides 15 9.93
Hook worm 28 18.5
T.saginata 13 8.60
H. nana 2 1.32
E.histolytica/dispar 1 0.66

Poly parasitism
With 2 species 44 29.1
T. saginta + hookworm 16 10.5
Hookworm + A.lumbricoides 13 8.60
A.lumbrcoides + T.saginata 10 6.62
H,nana + T.saginata 3 1.98
hookworm + E.vermicularis 1 0.66
hookworm + H.nana 1 0.66
With 3 species 41 27.1
A.lumbricoides + T.saginata + hookworm 28 18.5
A.lumbricoides + T.saginata + H.nana 4 2.64
A. lumbricoides + T.saginata + E.histolytica 3 1.98
Hookworm + T.saginata + H.nana 2 1.32
A.lumbricoides + A.duodenale + H.nana 2 1.32
T.saginata + H.nana + E.histolytica 1 0.66
T.saginata + hookworm + E.histolytica 1 0.66
With 4 species 7 4.63
A.lumbricoides + hookworm + T.saginata + E.

histolytica
3 1.98

A.lumbricoides + hookworm + F.hepatica + H.nana 3 1.98
A.lumbricoides + T.saginata + E.

histolytica + hookworm
1 0.66

Gross polyparasitism 92 60.9
All the students infected 151 82.0
All the samples examined 184

Table 2
Prevalence of intestinal protozoan and helminth infection in schoolchildren, Univer-
sity of Malakand, Pakistan.

Parasite species Number Prevalence in %

Helminth
hookworm 99 33.4
Taenia saginata 85 28.7
Ascaris lumbricoides 82 27.7
Hymenolepis nana 18 6.08
Fasciola hepatica 1 0.33
Enterobius vermicularis 1 0.33
Protozoa 10 3.37
Entamoeba histolytica/dispar
Total number of infection 296
Total number of individual infected 151

Table 3
Relationship between socio-demographic factors and intestinal parasitic infection in
schoolchildren, University of Malakand, Pakistan.

Variables Number
examined

Infected % P
Value

Sex Male 184

Ages (Years) 10–11 19 15 9.93 0.0004
12–13 25 17 11.2
14–15 114 99 65.5
16–17 26 20 13.2

Grade level 6 27 21 13.9 0.0075
7 40 33 21.8
8 55 47 31.1
9 38 34 22.5
10 24 16 10.5

Height (inch) 55–61 70 65 43.04 0.1641
62–68 62 47 31.12
69–74 52 39 25.82

Weight (kilograms) 26–44 88 69 45.6 0.0048
45–63 90 80 52.9
64–82 6 2 1.32

Upper arm
circumference (inch)

6–7 65 54 35.7 0.0066
8–9 97 83 54.9
10–11 22 14 9.27

Table 4
Relationship between socio-economic factors and intestinal parasitic infection in schoolch

Factors Numb

Father literacy status Illiterate 70
Literate 114

Father occupation Government employee 111
Non-government employee 73

Animal keepers Yes 144
No 40

Raw vegetables use Yes 157
No 27

Water source Well 139
Spring 39

Hand washing After defecation 113
Before meal 71

Gastrointestinal complaint Yes 81
No 103

Previously used drugs Yes 61
No 123
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3.3. Socio-economic characteristics of the students

The factors: raw vegetable, animal keeping, water supply sys-
tem, consumption, and usage of drugs previously were having sig-
nificant association with intestinal parasitic infection (Table 4).
4. Discussion

Research data on the risk factors of intestinal parasitic infection
is limited in Pakistan. The present study was therefore designed to
understand the prevalence and risk factors of intestinal parasitic
diseases. Present result supports that intestinal protozoa and
worms are one of the most important threats to school children
in the region. Amongst the infected students more than half were
infected with multiple infections.

In current study total prevalence of protozoan and helminth
intestinal parasitism was 82.0%. This was comparable with 83.1%
(Khan and Khan, 2017), 79.2% (Noor-Un-Nisa, 2012), 73.2% (Khan
and Khan, 2017), 65.9%, in Swat district respectively. Present sur-
vey is comparable with study conducted in south East Ethiopia
83.0 (Mangistu and Birhano, 2004).

Ascaris lumbricoides was the second most prevalent parasite in
current study with 27.7% in prevalence, which is comparable with
30.0% study conducted in Kurram Agency (Ali et al., 2016), 39.8% in
district Swat (Khan et al., 2011), 39.8% in district Swat, 30.1% in dis-
ildren, University of Malakand, Pakistan.

er Examined Number infected % P.Value

61 87.1 0.1043
90 78.9
85 76.5 0.2809
66 90.4
124 86.1 0.0138
27 67.5
137 87.2 0.0088
14 51.8
121 57.0 0.0109
30 76.9
94 83.1 0.788
57 80.2
67 82.7 0.2403
84 81.5
51 83.6 0.0474
100 81.3
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trict Swat (Noor-Un-Nisa, 2012), 31.7 % in district Swat (Khan et al.,
2019) and 33.3 % in Punjab (Dar et al., 2013).

Ancylostoma duodenale (the old world hook worm) is the most
commonly found parasites in present study. The prevalence of this
hookworm infection are 33.4%. Studies from Pakistan have been
reported 77% prevalence rate among young children (Hafeez
et al., 2003).

Enterobius vermicularis commonly called the thread worm. The
overall prevalence noted in this study was 0.33%. E. vermicularis
infection among children are comparable with 3.5% in Peshawar,
2.38% in Larkana (Khan et al., 1988), 2.3% in Islamabad (Shaiket
et al., 2000), 2.3% in Kuram Agency (Ali et al., 2016), 2.3% in Dir
(Pal and Subhani, 1989), 1.8 in Quetta (Sajad et al., 2009),1.5% in
Peshawar,1.5% in Lahore (Akhtar et al., 1993), 1.4% in District
Peshawar, 1.35% in Upper Dir (Ullah et al., 2014), 1.7% in Shikarpur,
1.3 %, in Muzafarabad (Qureshi, 1995) and 1.1% in Rawalpindi.

Taenia saginata (the beef tapeworm) is the most common
intestinal cestodes parasite in the prevalence rate 28.7%. The find-
ings of this study is comparable with 25% in Punjab (Dar et al.,
2013), 21% in Swat (Khan and Khan, 2017), 20.9% Shikarpur,
19.7% in Swat, 16.7% in Lahore, 12.8% in Swat.

Hymenolepis nana commonly known as the dwarf tape worm
was the less prevalent 6.08% in prevalence comparable with
21.5% in Larkana (Shaikh et al., 2000), 21% in Islamabad (Pal and
Malik, 1979), 20.9% in Shikarpur (Shaikh et al., 2003), 18% in Pesha-
war (Siddique and Bano, 1979), 17.2% in Lahore (Akhtar et al.,
1993),15% in North Waziristan (Ahmed et al., 2015), 10.7% in dis-
trict Swat (Khan et al., 2018b).

The pattern of infection in current study showed that more than
half of the infected children were infected with multiple parasitic
infection. This pattern was in accordance with those found by (Nisa
et al., 2011; Khan et al., 2012). All these studies showed high preva-
lence in the combination with T. trichura + A. lumbricoides while in
current study the association between A. duodenale + A. lumbri-
coides was stronger than others.

The students uses well water and parent keeping cattles were 4
times more infected with intestinal protozoan and helminth para-
sites than the practice spring water for drinking and parents do not
keeping the cattles. The students who wash their hands after toilet
are less infected then those who wash their hand before meal. The
habit of washing hands prior to eat and after toilet and the material
used to wash their hands found were more efficient. Study results
reported by (Alemu et al., 2011) showed that hand washing only
with water is less effective than washing with soap was more
effective in reducing the infection. The study results reported by
investigated that the students who wash their hands before and
after defecation were found less at risk to the protozoan and hel-
minth infection than those who wash their hands only prior to
meal. Students who had not used antihelminthic drugs were ½
times more infected as compared to those who had already used
anti helminths. Current study reveal that children whose fathers
were government servant were found more infected as compared
to those whose fathers were not on government job.
5. Conclusions

In northwestern parts of Pakistan intestinal parasitic infection
remained an essential public health problem. Level of education,
raw vegetable uses, weight and upper arm circumference as well
as animal keeping, water supply resources and previously used
drugs were the most important risk factors related to intestinal
parasitic infection. We suggest that community should be involved
in health initiatives to control intestinal parasitic infection.
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