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Summary

Diseases caused by intestinal parasites impose a substantial burden on the population of middle-in-
come countries, including Pakistan. This research aimed to assess the risk factors for intestinal
parasites in Malakand, Pakistan, school children. Three hundred sixty stool samples were collected
from school children, of which 140 (39 %) tested positive for helminth, including taenids. The wet
mount preparation in saline/iodine/methods was used for stool examination. The GraphPad Prism
of version 5 was used to analyze the data, and the P value was considered significant when it was
less than 0.05 % (at 95 % CI). Males were more infected at 40.7 % compared to female students
at 33.3 %. (P>0.005 at 95 % Cl). Among the helminth Ascaris lumbricoides was the most prevalent
30.71 % (n=43), taeniid species 22.85 % (n=32), Hookworms12.14 % (n=17), Hymenolepis nana
10 % (n=14), Enterobius vermicularis 7.85 % (n=1), Hymenolupis diminuta 6.42 % (n=9), and Tri-
churis trichiura 5.71 % (n=8) were reported. Age-wise prevalence was noted as the students aged
11 to 13 years were highly infected at 57.4 %, followed by 8 to 10 years at 48.8 %, while the least
prevalence was noted in the age 5to 7 years at 45.5 %. (P>0.005 at 95 % Cl). Regarding the associ-
ation of intestinal parasitic infection and nutritional status of the students, 53.0 % had 10 to 11 inches
in diameter upper arm circumference, and 49.4 % had 8 to 9 inches in upper arm circumference
(P>0.05). Information on the students’ locality and intestinal parasitic infection shows that students in
rural areas were more infected, 54.1 %, compared to urban areas, 41.1 % (P value is 0.023 at 95 %
Cl). Based on the pattern of infection, 19.44 % (n=70/360) were single, 10.5 % (n=38/360) double,
6.11 % (n=22/360), and 2.77 % (n=10/360) quadruple infections had been recorded. The symptoms
were abdominal pain, constipation, nausea or vomiting, stomach pain, blotting, and Diarrhea appear-
ing after the taeniid infection. We conclude that since deworming is insufficient to control parasitic
illnesses, there is a need for widespread campaigns to raise awareness about children’s health and
hygiene, as well as the necessity for the creation of efficient poverty control programs.
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Introduction

two groups of taeniid and diphyllobothriid tapeworms, which in-
clude Taenia solium, Taenia saginata, and Echinococcus granulo-

Taeniids have a worldwide distribution (Garcia et al., 2003). The  sus, respectively, are the most important cestodes that infect hu-
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mans. Both adult and larval forms (of different species) can infect
humans and cause taeniasis or cysticercosis, depending on the
stage of the infection. People can unintentionally eat eggs or lar-
val stages of Taenia by eating undercooked meat. Human neuro-
cysticercosis is the most prevalent cestode infection of the central
nervous system in areas where it is endemic. Taeniasis was found
in 16 % of neurocysticercoses (NCC) patients with minor to mod-
erate infections and in 82 % of those with substantial infections,
providing compelling evidence that persistent autoinfection may
be a risk factor for developing NCC (Galman et al., 2000). These
actions include mass drug administration to treat T. solium taeni-
asis as a preventative step for entire human and pig communities
(Haby et al., 2020) community health education, meat inspection
in slaughterhouses together with mass screens, and vaccination
of pigs.

According to (Millago et al., 2012; Sahlu et al., 2019), human in-
fections with Taenia solium, Taenia saginata, and Taenia asiatica
are the leading causes of taeniosis, which is linked to consuming
raw or undercooked beef or pork because proglottids and eggs
discharged in the feces can infect humans through environmen-
tal pollution and result in lethal neurocysticercosis. In contrast to
T. asiatica infections, cases of neurocysticercosis brought on by
T. solium have grown in non-taeniasis endemic regions (lIto et al.,
2006; Schantz et al.,1992; Hira et al., 2004). According to Ayalew
et al. (2011), the incidence of tapeworms of the species Taenia
was higher in children whose mothers had less education, in
children who regularly ate raw or unwashed vegetables, in chil-
dren who drank unprotected well or spring water, and in children
who did not wash their hands before meals. The application of
these techniques is still mostly restricted to epidemiological re-
search projects due to a lack of pricey laboratory equipment and
state-sponsored screening programs despite T. solium infections
being a widespread public health concern that affects extensive
rural regions across several continents.

Globally distributed tapeworm infection is prevalent in Pakistan
and Southeast Asia. There may be a human Taenia strain distinct
from Taenia saginata and Taenia solium, according to the epidemi-
ology of Taeniasis in Asia. Most T. solium carriers would not seek
medical assistance in a communal setting. They would instead
continue to provide risks to NCC for themselves, their families, and
the society at large. These neglected tropical diseases are gener-
ally caused by a lack of access to clean water, better sanitation,
adequate hygiene, low socioeconomic position, illiteracy, a hot and
humid tropical climate, and inadequate medical care (Wegayehu
et al., 2013; Strunz et al., 2014; Stocks et al., 2014). Additionally,
sewage units, gutters, and other contaminated areas around hu-
man habitations and congested or unsanitary living conditions all
contribute to an increase in intestine parasites. Additionally, the
living conditions of people in crowded or poor settings and con-
taminated environments such as trash heaps, gutters, and sewage
units in and around human dwellings increase the prevalence of
intestinal parasite agents (Wegayehu et al., 2013). The symptoms

were abdominal pain, constipation, nausea or vomiting, stomach
pain, blotting, and diarrhea, which appeared after the taeniid infec-
tion and were reported in the study region. This study is designed
to identify risk factors associated with taenia infestation.

Some of the work has been conducted In the Malakand area, Pa-
kistan by (Rahman et al., 2022; Rahman et al., 2022; Ullaq et al.,
2021; Khan et al., 2022; Khan et al., 2020; Arshad et al., 2019,
Khan et al., 2019; Khan et al., 2018b, Khan et al., 2017a, Khan et
al., 2016; Khan et al., 2015; Ullah et al., 2014; Khan et al., 2012;
Khan et al., 2011). However, a study on Taniid tapeworm parasites
has not yet been conducted. This survey is designed to determine
the risk factor associated with Taeniid tapeworm infection in school
children of the Malakand region, Pakistan.

Materials and Methods

Study Area

Between October 2021 and October 2023, the current study was
accompanied by schoolchildren in the Malakand area of Pakistan
to determine the risk factors for intestinal parasites in young peo-
ple. With a 1420m height, this area is located at 35°29'59.99"N
and 72°00'0.00"E. This area is mountainous, with high peaks
in the north rising to 6000 meters above sea level. Along the
Swat River, the height gradually lowers from north to south. The
Malakand region is located in the temperate zone, where summers
can be hot and muggy because of heavy monsoon rains, and win-
ters can be frigid with temperatures falling below freezing (Ahmad
et al., 2010).

Data collection

To identify potential risk factors for IPIs, Environmental sanitation,
residing conditions (season, interaction with domestic animals,
and dirt), and acute clinical symptoms (diarrhea, dysentery, ab-
dominal discomfort, stomach pain, bloating, vomiting, and nausea)
were all included in the questionnaire’s design. It also sought infor-
mation on age, gender, location (urban vs. rural), and demograph-
ics for both groups. Before the sampling, each guest gave their in-
formed consent. Children who met the requirements for the study
were admitted. The Primary school children who participated in the
study were Between 5 and 12 years old, and they had not taken
any anti-parasitic drugs in the two weeks before the test. Diarrhea,
dysentery diarrhea, stomach discomfort, bloating, and nausea or
vomiting) affected children who were not allowed to participate. In
addition to asking questions, interviewers looked at the students’
footwear and fingernails during the talk. All students’ proper stool
samples were collected using a labeled, clean plastic container,
toilet paper, and pieces of an applicator stick after an examination
of the respondents’ comments. Laboratory technicians processed
the samples in less than 20 minutes after collecting the stool sam-
ples. Each specimen’s label, quantity, timing, and collection meth-
od were examined as soon as the stool samples were delivered.
To identify and detect each stage of intestinal parasites, laboratory
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Table 1. Sex-wise prevalence of intestinal parasitic infection with special reference to taeniid cestodes among school children.

Variable Number examined ~ Number positive Prevalence (%) P value
Gender

Male 270 110 40.7 02119
Female 90 30 33.33 (P>0.05)
Total 360 140 38.8

technicians used the direct technique (saline and iodine mounts)
and the formol-ether concentration technique in less than 20 min-
utes. Stool samples were emulsified in a 10 % formalin solution
after the stool examination. After the stool analysis, 20 % of the
stool samples were randomly picked and brought to the lab at the
University of Malakand Chakdara in Pakistan to ensure quality
control.

Data analysis

The collected samples were sent to Malakand University KP, Pa-
kistan’s parasitological laboratory, to investigate the feces. Stool
samples were initially observed, and patient information was re-
corded in the registered office database. The stool was examined
macroscopically (with the naked eye) for color, consistency, the
presence of mucus, blood or any segments, or adult helminth
worms. After macroscopic examination, all stool samples were
promptly mounted with normal saline (0.85 % NaCl solution) to
look for trophozoites and motile intestinal parasites. The next step
was to use Lugol’s iodine staining to spot intestinal parasite cysts.
The wet mount preparation in saline/iodine/methods was used for
stool examination. The Graph Pad Prism of version 5 was used to
analyze the data, and the P value was considered significant at
less than 0.05. The other side of the slide was then stained with
Lugol’s iodine to reveal intestinal parasite cysts. The sediments
were then stained with iodine, mounted on a slide, and protected
with a cover slip to identify cysts or eggs of intestinal parasites
precisely.

Ethical clearance

The Abdul Wali Khan University Mardan KP Pakistan’s Ethics
Committee approved the research. Before collecting samples, all
study participants gave written consent to the study’s procedures
and protocol.

Parasites identification

Under a microscope, intestinal parasites were studied and identi-
fied using reliable and standardized criteria based on the morpho-
logical traits of the eggs, larvae, and adult stages.

Statistical tests

Where appropriate, the software (GraphPad Version 5) was used
to analyze the data. P value was calculated at a 95 % confidence
interval and was considered significant when less than 0.05 %.

Ethical Approval and/or Informed Consent

This study was conducted according to ethical guidelines for hu-
man-related research at the Abdul Wali Knhan University Mardan,
Pakistan, and by the declaration of Helsinki. The informed consent
was obtained from the respondents at the time of information col-
lection.

Results

Sex wise prevalence

Sex-wise prevalence was observed as males were more infect-
ed, 40.7 % (110/270), as compared to female students, 33.3 %
(30/90). No significant association was found between the sex of
students and intestinal parasitic infection (P value was 0.2119,
P>0.005 at 95ClI). (Table 1).

Age-wise prevalence

Age-wise prevalence was noted as the students aged 11 to 13
years were highly infected at 57.4 %(n=81/141), followed by 8
to 10 years at 48.8 % (n=44/96), while the least prevalence was
noted in the age 5 to 7 years 45.5 %(n=56/123). No significant
association was found between the ages of students and intestinal
parasitic infection (P value was 0.09, P>0.005 at 95Cl). (Table 2)

Table 2. Age-wise prevalence of intestinal parasitic infection with special reference to taeniid cestodes among school children.

Variable Total number Positive Negative Prevalence (%) P. Value
Age in years

5-7 123 56 67 455 0.00
8-10 96 44 52 48.8 (P>0.005)
1-13 141 81 60 57.4
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Table 3. Nutrition-wise prevalence of intestinal parasitic infection with special reference to taeniid cestodes among school children.

Upper arm circumference (in inches) ~ Number examined

Number infected

Prevalence (%)

8-9 194 52 26.8 0.50
10-11 166 88 53.01
Total 360 140 38.8

Nutrition-wise prevalence Discussion

Regarding the association of intestinal parasitic infection and nutri-
tion status of the students, more of the students 53.0 %(n=88/166)
had 10 to 11 inches diameter of upper arm circumference, and
26.8 % (n=52/194) had 8 to 9 inches of upper arm circumference
(P>0.05). (Table 3)

Pattern of infection

Atotal of 360 schoolchildren were examined. Out of these, 38.8 %
(n=140/360) were found to be infected with intestinal parasitic
infections, with special reference to taeniids cestodes. Based
on the pattern of infection, 19.44 % (n=70/360) were single,
10.5 % (n=38/360) were double, 6.11 % (n=22/360), and 2.77 %
(n=10/360) quadruple infections were recorded (Table 4).

Locality-wise prevalence

Information on the locality of the students and intestinal parasitic
infection shows that students in rural areas were more infect-
ed (54.1 %, n=91/168) than in urban areas (41.1 %, n=81/192)
(Fig. 1) However, the association was found to be significant (P
value is 0.023 at 95 % CI).

The transmission of parasitic infection is a serious health problem
that is more prevalent in poor nations. The current study sets out
to identify the elements that raise a child’s risk of becoming in-
fected with harmful parasites. Three hundred and sixty students
were included in the study. The study’s analysis of the participants’
stools revealed a frequency of 38.8 % for intestinal parasitic infec-
tion. Our study’s findings outperform those of the one conducted
by (Khan et al., 2017a, Pandya et al., 2017; Ansari et al., 2018))
who reported that the frequency of intestinal taeniid parasites was
8.98 %, 0.99 %, and 0.4 % respectively. The incidence of single,
double, triple, and quadruple infections was 50 %, 27.1 %,15.7 %,
and 7.1 %, respectively, which is higher than the study conducted
by (Khan et al., 2017a, Kosar et al., 2017).

This study demonstrated the relationships between parasitic infec-
tion and various factors, including the sex and age of the school-
children, hand washing after using the washroom and before han-
dling food, preparing food while ill with diarrhea, fingernail health,
living circumstances, level of poverty, personal and environmental
hygiene, accessibility to clean water supply, suitability of medical
facilities, and sanitation practices. Each of the factors studied was

Table 4. Proportion of mono-parasitism and poly-parasitism of Taeniid parasitic infection among schoolchildren, Malakand region, Pakistan.

Type of infection Total Total (%) of Prevalence of tanned species in each type of infection
n=360 taeniid species Species Prevalence
(%) 32(8.88) (%)
Single infection 70(19.44)  13(3.6) Taenia species 13(3.6)
Double infection 38(10.5)  9(2.5) Taenia species + Ascaris lumbricoides 3(0.83)
E. histolytica/dipar + Taenia species 2((0.55)
T. trichiura + Taenia species 2(0.55)
Hookworm + Taenia species 2(0.55)
Triple infection 22(6.11)  8(2.22) T. trichiura + E. histolytica/dipar + Taenia species 3(0.83)
Taenia species + E. histolytica/dipar + Ascaris lumbricoides 2(0.55)
Taenia species + H. nana + Ascaris lumbricoides 3(0.83)
Quadruple infection ~ 10(2.77)  2(0.55) Ascaris lumbricoides + H. nana + Taenia species + hookworm 1(0.27)
T trichiura + E. histolytica/dipar + Taenia species + Ascaris lumbricoides ~ 1(0.27)
Overall polyparasitism 60(16.66)
Overall infected individuals 140(38.8)
Overall examined 360
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Fig .1. Location-wise prevalence of intestinal parasitic infection with special reference to taeniid cestodes among school children.

of considerable importance and had a high impact on the preva-
lence of parasites, which may be due to the close association of
school children with their practices. Parasitic infections were found
in both genders in the current study, 40.7 % in males and 33.3 % in
females, which is comparable with a study conducted in Larkana,
Punjab, Pakistan, 38.8 % in males and 40 % in females (Ansari
et al., 2018) and in Rawalpindi (40.33 %) males and 26.67 % in
females (Kosar et al., 2017). However, a study conducted in an
urban slum in Nigeria found that 49 % of males and 17.4 % of
females (Gyang et al., 2019) were higher than the present study.
Another study conducted in Iran was lower than the present study
25.5 % in males and 82.9 % in females (Kiani et al., 2016)

The present study was conducted among schoolchildren of dif-
ferent age groups. The most important age group was 8 — 10
years 48.8 %, which is comparable with the study conducted in
Rawalpindi 35.97 % (Kosar et al., 2017) and higher than the study
conducted in an urban slum of Nigeria 23.4 % and lower than the
study conducted in Ethiopia 48.4 % (Ayalew et al., 2011). It also
shows that from 1 - 3 class 46.34 % which is higher than the study
conducted in Ethiopia 32.6 % by (Ayalew et al., 2011), and from
4 — 5 grade (52.46 %) which is lower than those conducted in
Ethiopia 67.4 % by (Ayalew et al., 2011)Based on location urban
42.18 % and rural 54.16 % were studied in the present study which
is comparable with a study conducted in Rawalpindi 35.06 % in
urban and 30.82 % in rural areas (Kosar et al., 2017) while the cur-
rent study is higher than study conducted in western Iran 20.1 %
and 23.6 % by (Kiani et al., 2016) and lower than study conducted
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in Ethiopia 63.7 % and 36.3 %.

The current study found that 64.70 % and 64.42 % of mothers
and fathers were illiterate or uneducated, which is comparable to
studies that found that 59 % (Gyang et al., 2019) and 57.8 % (Ay-
alew et al., 2011) of mothers had at least some college education.
A similar study by (Kiani et al., 2016; Ayalew et al., 2011) found
that parents who are illiterate or have not completed high school
are more likely to have parasite infections. According to (Celiksoz
et al., 2005), a more significant proportion of babies were born to
moms without formal education.

Eating semi-cooked meat and vegetables or raw vegetables, sim-
ilar to a study conducted, was another factor that exposed kids to
intestinal parasite infection (Kosar et al., 2017). The current study
is lower than the study conducted by (Mahmoudvand et al., 2018);
63 % of those who used open-field defecation had a higher infec-
tion rate. A similar study was conducted by (Ayalew et al., 2011).
House conditions of children play a significant role in the trans-
mission of parasite eggs. Earthen and brick-made houses have a
higher risk of parasitic infection, comparable to a study conducted
(Kosar et al., 2017). Animals also play an important role in the
transmission and infection of parasites and their eggs. Pet animal
keeping has a high risk of parasitic infection, comparable to the
study conducted by (Mahmoudvand et al., 2018). According to the
study’s assessment of related symptoms, the majority of the chil-
dren with intestinal parasite infections exhibited abdominal pain,
nausea or vomiting, bloating, diarrhea, and dysentery. In additional
studies (Ansari et al., 2018; Kosar et al., 2017; Kiani et al., 2016),



most of the children experienced abdominal pain, nausea or vom-
iting, diarrhea, and dysentery.

The students used tap water, and parents who had cattle had a 3
times higher rate of taeniid infection than people who used spring
water and parents who did not raise cattle. Fewer parasites spread
among pupils who wash their hands before eating than among
those who don’t. The practice of washing hands before and af-
ter using the bathroom. The study’s findings show that those who
wash their hands both before and after defecating are less likely
to get the taeniid infection than those who wash their hands be-
fore eating. Students who had not used anthelminthic medications
were 1.5 times more likely to get the disease than those who did.
According to a recent study, children whose fathers worked for
the government, as well as their mothers, were more likely to be
infected than children whose fathers did not.

Conclusions

Tanied infection is still a major public health issue in Pakistan.
Level of education, eating habits, fingernail health, hand washing
before and after meals, use of semi-cooked meals, defecation
source, BMI, and upper arm circumference were the most impor-
tant risk factors for taeniid intestinal parasitic infection, along with
animal ownership, access to water supplies, and prior drug use.
Health education campaigns should be launched to reduce intesti-
nal parasite infection in the local population.
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