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ABSTRACT

Background: Intestinal parasitic infections (IPIs) are 
considered a significant health problem in developing 
countries, especially economically disadvantaged 
communities. Understanding knowledge, attitude, and 
practices (KAP) are crucial for intervention strategies. 
Currently, there is insufficient data on the KAP towards IPIs 
among internally displaced persons in Yemen.
Objectives: To evaluate the knowledge, attitude, and 
practices (KAP)towards IPIs among internally displaced 
persons in Saber camp, Lahaj Governorate, Yemen, from 
May - November 2019. 
Methods:  A cross-sectional study was conducted among 
126 households of internally displaced persons from Saber 
camp. A pre-tested structural questionnaire was used to 
determine the knowledge, attitudes, and practices.  Data 
were analyzed using SPSS version 25.0 statistical software. 
Results:  A total of 350 participated voluntarily in this study. Of 
the 350 respondents, 120 (34.3%) were males, and 230 (65.7 

%) were females. The age of respondents ranged from 18 to 
71 years old. Overall, only 42 (33.3%) participants have heard 
about intestinal parasites without proper knowledge about 
the signs and symptoms, causes, and ways of transmission 
of IPIs. Regarding their attitude towards IPIs, out of the 42 
participants who have heard about intestinal parasites, only 
3(7.1%) considered intestinal parasites harmful to people’s 
health. Regarding their practice, the study showed that there 
were no proper preventive measures such as hand washing 
habits, water consumption, and personal hygiene.
Conclusion and recommendations:  The current study 
reported a high rate of inadequate KAP on IPIs infection. So, 
health authorities must take more efforts and vital actions 
to reduce these knowledge gaps, control the conditions, 
implement preventive measures such as good hygiene, 
provide safe water at home, and promote sanitation and 
education at the community level. The present study provides 
valuable data to health authorities that can be used to 
establish an evidence-based control strategy and implement 
adequate preventive measures.

Keywords : Intestinal parasites, displaced person, 
knowledge, attitude, practices, Saber camp.

INTRODUCTION 

Helminths and protozoa are the leading cause of Intestinal 
parasitic infections (IPIs) that inhabit the gastrointestinal tract 
(GIT). The conditions are a worldwide concern, especially in 
rural areas of developing countries where many children 
live and pose significant public health problems. According 
to reports, IPIs are prevalent where poverty pre; sanitation 
is inadequate or non-existent, drinking water can be unsafe, 
human waste can’t be disposed of properly, open defecations 
are common, unaffordable health care is scarce as well as 
geographic and socioeconomic factors, relatively humid 
regions, high population density (1-3).
Although the national data on the prevalence of intestinal 
parasites in Yemen is not available, several studies report 
intestinal parasitism in Yemen in some places and show a 
variation in the majority of IPIs from one area to another. 
The overall prevalence of intestinal parasite infections among 
outpatients at Al Jomhury hospital, Al-Kuwait hospital, and 
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Alzahrawy clinical center in Sana’a city, Yemen, was 40.3 % 
(4). The overall prevalence among displaced persons was 
44.6% (5), and 28.7 % among food handlers in Mukalla district 
(Hadhramout/ Yemen) (6).
Yemen was ravaged by civil war and political upheaval in 
March 2015. Many people have been displaced southward 
to live in displaced camps due to insecurity and civil war in 
northern Yemen. Since 2015, when international intervention 
in Yemen’s civil war began, the numbers of people fleeing 
violence have increased sharply. Thus, due to armed conflicts 
between the government and insurgent groups, Yemen 
has been experiencing more internal displacement (IDPs). 
In Yemen, approximately 3.6 million people are internally 
displaced. As IDPs flood the cities, the social system has been 
strained because many end up in poverty. IDPs continue 
to live in deplorable conditions, lacking adequate housing, 
limited healthcare access, and lower levels of education for 
their children. There are many camps in Yemen for internally 
displaced people, the main one in Lahaj. As far as we know, this 
is the first study on intestinal parasites in Yemen regarding the 
KAP of IPIs among the internally displaced Yemeni population. 
The present study was conducted among internally displaced 
persons who have been driven out of their home provinces by 
war. Living in the camps has worsened the situation since no 
washing facilities and no access to clean water are available 
like in their homes. Thus, displacement camps contribute 
to the transmission of parasites and create many diarrheal 
cases, increasing the mortality rate among these people.
KAP studies are necessary to assess the community knowledge, 
benefits, and practices towards specific problems. However, 
data about KAP intestinal infections among internally 
displaced people is lacking in Yemen. Providing such baseline 
data is essential for planning and implementing effective 
control measures. Therefore, the present study is aimed to 
evaluate KAP towards IPIs among internally displaced people.

METHODS

The present study was conducted among internally displaced 
individuals from camps in Lahaj governorate, Yemen, from 
November 2019 to March 2020.

Selection of Study area
Out of two IDP camps, Al-Shawkani and Saber Camps in Lahaj 
governorate, Yemen. Saber Camp was selected based on the 
large population compared to Al-the Shawkani camp.

Subjects
This study was conducted within the Saber Camp in Lahaj 
governorate, Yemen, among internally displaced people. 
Displaced individuals are those who have fled their homeland 
but have not crossed an international border.

Selection of study subjects
The study includes the internally displaced people who reside 
in the study area, are willing to sign informed consent as a 
volunteer, accept to participate in the research, and are 
present during the data collection.
The study subjects were selected based on a simple random 
sample of households. The number of households required 
from the camp was calculated based on the information given 
by the head camp. At the center, every 3rd house was selected 
for the study. If the residents of the selected house were not 
available or rejected to participate, the next houses were 
selected and continued with the actual counting process. The 
household selection process continued within the camp until 
the required sample size was obtained.

Sample size calculation
The sample size for the present study was calculated by the 
following equation:

 

Where n is the sample size
Z = Z statistic for a level of confidence (for level of confidence 
of 95 %; z-value= 1.96 
P= prevalence of intestinal infection based on the previous 
study conducted in Yemen (7), which was 90 % (p=0.9). Hence, 
the minimum sample size calculated was 376.

Data collection
For this cross-sectional study, a Pre-test structural 
questionnaire was used and answered by a household 
representative in each participating home to evaluate 
the socio-demographic profile of the household. Face-to-
face contact was thought to encourage subjects to provide 
prompt and accurate information and to facilitate data 
collection from illiterate participants. After taking consent 
from each household under the study, they were subjected 
to a structured questionnaire to gather information regarding 
socio-demographics and KAP related to IPIs. The questionnaire 
was first developed in English and then translated into Arabic. 
The questionnaire consisted of four sections. Questions 
in these sections were designed to collect information on 
the participants’ socio-demographic profile, KAP. The first 
section included questions about demographics such as age, 
education, material status, and latrine facility. The second 
section of Questions regarding knowledge of IPIs infestation 
among the participants. It comprised of some question open-
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ended and some multiple-choice questions. Third section Questions regarding the practice of IPIs infestation among the 
participants. At the same time, the fourth section contains practice questions.

Ethical Consideration
Formal permission was obtained before the conduct of the study from the scientific research ethical committee, faculty of 
medicine and health science, UST university. To have access to participants and data. Informed consent got from the study 
subjects after explaining the purpose of the study and assuring confidentiality of collected data. There was no ethical issue 
confronted while conducting the survey.

Statistical Analysis
Data were analyzed using SPSS version 25.0 statistical software. The demographic characteristics of the respondents were 
presented in percentages and frequencies.

RESULTS  

Socio-demographic characteristics of participants
A face-to-face interview was conducted with 126 displaced people regarding their KAP towards parasite intestinal infections. 
Socio-demographic characteristics of study participants are shown in Table 1. The majority of participants were female, 98 
(77.8 %), while the remaining 28 (22.2 %) were male; the mean age of participants was 37.98 ±14.6 years old (ranging from 
18-70 years old) majority of the parent 102 (81.0%) were illiterate (could not write and read), 18 (14.3%) had a primary school 
and 6 (4.8%) had secondary school. 
Regarding marital status, the results indicated that an overwhelming number of the participants, 119 (94.4 %), were married 
and 1 (0.8 %) were divorced, whereas 6 (4.8 %) of the participants were found to be widowers, as summarized in Table 1. 
Furthermore, close to 47 (37.3 %) participants came from family sizes of 5 and above. All 126 (100%) of the participants had 
public restrooms. The sole source of water is a water tank.

Table 1: Socio-demographic characteristics of study participants (n= 126).

Characteristic Frequency Percentage (%)

Gender Male 28 22.2

Female 98 77.8

Age 37.98 ±14.6 years old 

Marital status Married 119 94.4

Single - -

Divorce 1 0.8

Widower 6 4.8

Parent educational level Illiteracy 102 81.0

     Primary School 18 14.3

    Secondary School 6 4.8

Availability of latrine Private 0 0

Public 126 100

Source of water Well 0 0

Government pipe 0 0

A water tank 126 100

Family size 1 1 0.8

2 27 21.4

3 23 18.3

4 28 22.2

>4 47 37.3
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Knowledge of participants toward IPIs
The results showed that 42 (33.3%) participants had heard about intestinal parasites, whereas 84 (66.7 %) didn’t hear about 
intestinal parasites. Of these 42 participants who heard about intestinal parasites, 14 (11.1 %) reported their information about 
Ips via the Newspaper as the primary source. However, 10 (7.9 %) of them mentioned that they had heard about it from school 
(Figure 1).
Only 12 (28.6%) of the participants knew about the type of intestinal, mentioned Amoeba, 9 (21.4%) mentioned Giardia, and 
7(16.7 %) stated a worm. In contrast, 14 (33.3 %) didn’t mention any type of parasite (Figure 2). 

Figure 1: Source of information about IPs.

Figure 2: Type of intestinal the participants knew.
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Knowledge about the sign and symptoms of IPs infection
The results showed a lack of knowledge of the signs and symptoms of intestinal parasite infections among displaced people. 
Only 20 (47.6 %) participants had earlier knowledge where they mentioned at least one symptom of intestinal parasite infections. 
Of those, 5(11.9%) Abdominal pain and 10 (23.8 %) said diarrhea as a symptom, whereas 5(11.9%) stated both abdominal pain 
and diarrhea as the main symptom. The sign and symptoms mentioned by participants are depicted in Table 2.

Table 2: Knowledge of displaced participants about the mode of transmission of IPs infections (n=42).

Variable Frequency (N) Percent (%)

Mode of transmission contaminated food and water 12 28.6

Walking barefooted 2 4.8

Dirty hand 3 7.1

Symptoms Diarrhea 10 23.8

Abdominal Pain 5 11.9

Diarrhea and abdominal Pain 5 11.9

Prevention hand washing before eating 10 23.8

wearing shoes/slippers 5 11.9

Knowledge about the transmission of IPIs infection
This study revealed that 17(40.5 %) participants knew the mode of transmission of intestinal parasites and knew only one way 
of transmission. Table 2 shows the mode of transmission mentioned by the participants; a total of 12 (28.6 %) participants 
mentioned contaminated food and water, while 3 (7.1 %), 2(4.8 %) participants mentioned dirty hands and walking barefooted, 
respectively.

Knowledge about the prevention of IPs infection
Knowledge of displaced people about preventing intestinal parasites was found to be poor. Of 42 who heard about IPs, only 
15(35.7 %) knew about prevention and mentioned one preventive measure. The preventative measure mentioned by the 
participants is illustrated in Table 3. Five (11.9%) participants mentioned wearing shoes or slippers when going outside the 
house, while ten (23.8%) mentioned hand washing before eating.

Table 3: Practice of displaced people participants towards IPs infections (n=126)

Variable Yes, n(%) No n(%)

Washing hands before eating 52 (41.3%) 74 (58.7 %)

Washing hands after defecation 53 (42.1%) 73 (57.9%)

Washing hands after outdoor activities 39 (31.0 %) 87 (69.0 %)

Wearing shoes/ slippers when outside the house 51 (40.5 %) 75 (59.5 %)

Cutting fingernails regularly 24(19.0 %) 102 (81.0 %)

Washing vegetables and fruit before eating 13 (10.7%) 113(89.7%)

Boiling drinking water       - 126 (100%)
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The attitude of displaced people toward IPs infections
Out of the 42 participants who have heard about intestinal 
parasites, only 3(7.1%) indicated that intestinal parasites 
are harmful to people’s health. In contrast, the majority, 36 
(85.7 %), mentioned that they do not know whether intestinal 
parasites are harmful. Interestingly, two participants (4.8 %) 
agreed intestinal parasites are suitable for people’s health.

Practices of displaced people to IPs infections
Results of displaced people’s practices regarding intestinal 
parasites are shown in Table 3. The results revealed that more 
than half of the participants, 74 (58.7 %), don’t wash their 
hands before eating their meals. Similarly, 73 (57.9 %) of the 
participants don’t wash their hands after defecation, 87 (69.0 
%) of them don’t wash their hands after outdoor activities, 
and 75 (59.5 %) of them don’t wear slippers and shoes when 
going outside the camp. 
Moreover, 102 (81.0 %) of them don’t cut their nails regularly. 
Washing fruits/vegetable before eating is an important habit 
to minimize the probability of getting infected; however, most 
of the participants, 113 (89.7%), don’t wash vegetables and 
fruits before eating. Interestingly, all the participants, 126 
(100%), do not boil drinking water.

Figure 3: Perception of participants about dangers of IPIs.

DISCUSSION

The prevalence of IPIs remains high in tropical and subtropical 
areas. It is more prevalent in developing or underdeveloped 
countries, though the majority of IPIs can also indirectly 
reflect local sanitation conditions and living conditions (8). 
In Yemen, the present study is considered one of the few 
studies concerning the KAP of IPs among people displaced 
and affected by parasites. Participants appear to have poor 
knowledge about intestinal parasites and are unaware of 

symptoms, mechanisms of transmission, and prevention 
measures. 
The present study showed that only 33.3% of the participants 
had heard about intestinal parasites. Contrary to our 
findings study conducted in Eritrea among School Children, 
73% of participants (7) had a good knowledge of intestinal 
parasites. In a study conducted in western Cote d’Ivoire (2), 
most participants are aware of common intestinal helminth 
infections. In contrast to our findings, a previous study on the 
knowledge of Orang Asli in Malaysia about soil-transmitted 
helminths showed that 61.4% of the participants knew about 
intestinal worms (9). A study conducted among university 
students in Selangor, Malaysia, indicated that most students 
had no idea about intestinal parasites (56.67%). However, 
a recent study among School Children in Taiz city, Yemen, 
reported a 59.5% of the participants had Previous knowledge 
of IPIs (10). According to a report in Kuantan, Pahang, Malaysia, 
62.5% of parents of school children in peripheral schools and 
urban areas had heard about intestinal parasites. (11).
Regarding the source of information on intestinal parasite 
infections, the current study showed that about 11.1 % of 
those who had prior heard about the intestinal parasites 
indicated that their information about IPs was via the 
Newspaper as the primary source the main source. However, 
only ten participants (7.9%) were informed about it by their 
school. The previous study showed that most participants 
got information about parasitic intestine infection from 
clinics (11). Another study in Tanzania on parasitic disease, 
schistosomiasis, revealed that 34.5 % of participants got 
the information from school (12). Also, the most important 
source of information was the school (10). In this study, the 
results showed the school played a poor role in disseminating 
health information on the most common health problems of 
the communities and needs more attention as the school is 
considered one of the best places for positive change in any 
community.   
The findings of this study showed that less than half of 
20/42 (47.6 %) of the participants had earlier knowledge 
where they mentioned at least one symptom of intestinal 
parasite infections, mainly abdominal pain and diarrhea. In 
comparison, 29.3% of the participants from the Orang Asli 
tribe in Malaysia could mention at least one symptom of 
intestinal helminth infections (9). Also, our findings aligned 
with the previous study among mothers in Ethiopia; they 
mentioned diarrhea and abdominal cramps as the main 
clinical features of parasitic intestinal infections (13). 
The study also revealed poor knowledge about intestinal 
parasite transmission, with only 17/42 (40.5 %) participants 
being knowledgeable about the mode of transmission and 
most of them only knowing a single way of transmission, 
mainly contaminated food and dirty hands. It is similar 
to earlier findings from Orang Asli communities, rural 
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Bangladesh, and Eritrea (9, 10, 14). Therefore, not knowing 
the correct transmission mode almost always contributes 
significantly to getting infected, especially in areas where 
sanitary conditions are scarce or nonexistent. (10, 15).
Regarding preventive measures, only 15/42 (35.7 %) of the 
participants had knowledge about prevention and mentioned 
one preventative measure, mainly washing hands before 
eating. Only 5.8% of the participants in a recent study in 
Zimbabwe knew the proper way to protect themselves from 
STH (16). Contrary to our finding, 74.6%) of the students 
knew prevention methods for intestinal parasitic (10). There 
is a possibility that this could be explained by the fact that 
people are less likely to take preventive measures to avoid 
contracting or transmitting diseases they do not understand 
(16).
Regarding the perception of intestinal parasite infection, 
the present study showed that only 7.1% who had prior 
knowledge of intestinal parasites considered intestinal 
parasites harmful to people’s health. Contrary to our finding, 
72.1% of participants answered, “worms and protozoa are 
harmful to health (11). Current findings contrast with a study 
published in Brazil, where most participants were aware that 
intestinal helminths could harm their health (17). The lack 
of healthcare education by clinics or schools in camp areas 
could explain this controversy. 
However, less than a third of the participants wash their 
hands with soap before eating or after defecating, while 
only 19.3% wash their hands with water. According to the 
findings, the personal hygiene practices of this population 
are poor. In Eritrea, 92.9% of students didn’t wash their 
hands after defecation, as were most students in Orang Asli 
communities and other countries (9, 16). The results indicated 
that 41.3%, 42.1 %, and 31.0 % of the participants reported 
washing their hands before eating, after defecation, and 
after outdoor activities, respectively. Those with a low level 
of knowledge regarding the mode of parasitic transmission 
of intestinal parasites via bad practice as unwashed hands 
or no facilities for hand washing near to lavatory. However, 
hand washing is the main barrier against the fecal-oral 
transmission of parasitic diseases. So, hand washing must 
be done regularly as a regular habit before and after meals. 
Washing hands using a soap disinfectant is an important 
practice to avoid contaminated food and water with parasitic 
infection (18). It is a common phenomenon in the study area 
to see domestic animals such as cats, dogs, and sheep around 
the contaminated environment and mingle with the house 
members where they belong.  These habits easily facilitate 
the dispersal of the worm’s infective stage, thereby spreading 
the infections.
In the present study, all participants used untreated drinking 
water without boiling it before drinking (19). A previous study 
in Ethiopia found that only 14 percent of participants boiled 

their drinking water before drinking it.  Untreated water is 
most likely contaminated with cysts and or/ eggs in polluted 
environments with inadequate sanitation. Therefore, drinking 
untreated water increases the chance of acquiring parasitic 
infections. Studies in several countries have found that the 
use of well water strongly predicts E. histolytica and Giardia 
infections (20-22). 
The study’s main limitation is that the results were limited to 
only internally displaced people in Saber camp, Lahaj; thus, 
the findings of this study may not reflect the awareness of the 
whole community; instead, they reflect only the awareness of 
those who included in the study. Therefore, the findings need 
to be interpreted within study limitations. Due to financial 
support and time constraints, those limitations did not allow 
the further investigation to evaluate KAP toward IPIs among 
residents in another camp.

CONCLUSION

The present study reported a high rate of inadequate KAP 
on IPIs infection. So, health authorities should take more 
efforts and vital actions to reduce these infections, implement 
preventive measures such as good hygiene, providing safe 
water at home, and promoting sanitation and IPIs education 
at the community level. The present study could serve as a 
valuable tool for the health authorities in planning and control 
strategies. It can help promote proper hygiene management 
and make baseline data that will help develop sustainable 
strategies and plan preventive and control measures.
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