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Abstract

Background:

In Sudan, dengue fever remains a relevant public-health concern, while local information
regarding awareness and preventive behaviors among school students is limited. In particular,
there is a lack of specific evidence concerning secondary school students in East Nile Locality,
Khartoum State. Without reliable information about what students know, how they perceive
dengue fever and its prevention, and what preventive measures they practice, it is difficult to
design targeted school-based health-education and dengue-control interventions. This study aimed
to assess knowledge, attitude and practice (KAP) regarding dengue fever among third-year
secondary students in Abu Dher Al-Koda Secondary School at East Nile Locality, Khartoum,
Sudan, 2026.

Method:

An observational descriptive cross-sectional institutional-based study was conducted. A total of
150 third-year students from Abu Dher Al-Koda Secondary School participated in this study. Data
was collected using self-administered questionnaires. The data was entered and analyzed using
SPSS version 27. Chi-square test was used for associations.

Results:

Among the 150 students, 75 students (50%) were male and 75 (50%) were female. Almost half of
students (46%) were aged 16 years, and 58% were from urban areas and 42% were from rural
areas. Regarding overall knowledge about dengue fever, 3.3% had good knowledge, 20.7% had
moderate knowledge, and 76% had poor knowledge. While for attitude towards dengue fever,
67.3% demonstrated a positive attitude, and 32.7% had a neutral attitude; no participant was
classified as having a negative attitude, and for the practices of students, 90% demonstrated good
practice, while 10% had poor practice. Chi-square testing showed a statistically significant
association between age and knowledge category (p-value = 0.002), whereas gender (p-value =
0.18), and residence (p-value = 0.15) were not significantly associated with knowledge.

Conclusion:

The study identified significant deficiencies in knowledge about dengue fever amongst third-year
secondary school students in East Nile Locality regarding transmission, symptoms, and prevention,
even though their attitudes were generally positive and they practiced good preventive behaviors.
The results have shown the importance of carrying out health education programs in schools that
target accurate knowledge of dengue transmission, identification of symptoms and warning signs,
proper treatment, and mosquito control measures. The strengthening of the role of schools,
teachers, health professionals, and parents in giving accurate dengue information might play an
important role in filling the gap in knowledge.
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1.1 Background:

Dengue is a viral disease transmitted by mosquitoes, caused by a virus belonging to the
Flavivirus genus within the Flaviviridae family. The virus consists of four serotypes:
DENV-1, DENV-2, DENV-3, and DENV-4. It is primarily spread to humans through
bites from infected female mosquitoes of the Aedes aegypti and Aedes albopictus
species. As the most rapidly increasing mosquito-borne viral infection worldwide, dengue
cases have surged 30 times in recent decades, expanding from urban to rural locations.
Approximately 50 million infections are reported each year, with around 2.5 billion

people living in areas where the disease is endemic. [1, 2, 3]

The majority of people at risk for dengue—more than 70%—Ilive in the WHO South-East
Asia and Western Pacific Regions, which together contribute to nearly 75% of the global
burden of the disease. In cases of a first infection, the illness is usually mild and results in
lifelong immunity to that particular serotype. However, if a person is infected with a
different serotype in a subsequent infection, it can lead to more severe symptoms, a

situation explained by antibody-dependent enhancement. [4, 5]

Dengue can present with various symptoms, ranging from mild fever to severe
complications such as dengue hemorrhagic fever (DHF) and dengue shock syndrome
(DSS). The illness typically evolves in three phases: the febrile phase, the critical phase,
and the recovery (convalescent) phase. The febrile phase is marked by a sudden, high
fever that lasts between 2 and 7 days, often accompanied by muscle aches, joint pain,
headaches, retro-orbital pain, and a rash. The recovery phase is characterized by the
resolution of fever and the onset of symptoms like itching, rash, and increased appetite.

[6, 7]

Asymptomatic cases of dengue, which make up about 75% of all infections, play an

unclear role in disease transmission. However, studies suggest that asymptomatic
1




individuals can transmit the virus to mosquitoes at a rate similar to symptomatic cases.

These asymptomatic infections account for about 88% of the global spread of dengue. [8]

Laboratory confirmation of dengue infection is typically done through blood tests, either
by culturing the virus or detecting specific antibodies or non-structural protein 1 (NS-1)
antigen in the serum. Real-time PCR is also used to quantify the viral load. The primary
diagnostic tests for dengue include hemagglutination-inhibition (HI), complement
fixation (CF), neutralization tests (NT), IgM capture enzyme-linked immunosorbent

assay (MAC-ELISA), and indirect IgG ELISA. [9, 10]

Dengue infections affect approximately 390 million people worldwide annually, spanning
129 nations, including those in Africa. DF epidemics have been documented in several
sub- Saharan African developing nations, including Sudan. Notably, the first recorded
outbreak of DENV occurred in 1986 among individuals in the Red Sea State, eastern
Sudan. However, a concerning 44% of localities in 12 states (67%) reported dengue fever
cases between July 2022 and April 2023. The total seroprevalence of DENV in Sudan
stands at 27%, as indicated by a previous meta-analysis. The peak of illnesses is observed
between September and November, aligning with the rainy season. Currently, there have
been 4097 suspected cases of dengue fever and 13 related deaths since April 2023, with a

significant concentration in Gadarif city, eastern Sudan. [11]

Despite this potential, there have been limited studies on students’ knowledge of dengue
fever in Sudan. This study specifically focuses on students due to their pivotal role in

future health education related to disease prevention and control.




1.2 Problem statement:

Dengue fever is a mosquito-borne viral disease that causes nearly 390 million dengue
infections annually, particularly in the tropical and subtropical regions of the world.
According to the World Health Organization (WHO), 40 % of the world’s population
lives in these areas that are classified to be at high risk for Dengue infections. [7, 8, 10,
11]

In Sudan, dengue fever remains a relevant public-health concern, while local information
regarding awareness and preventive behaviors among school students is limited. In
particular, there is a lack of specific evidence concerning third-year secondary school
students in East Nile Locality, Khartoum State. Without reliable information about what
students know, how they perceive dengue fever and its prevention, and what preventive
measures they practice, it is difficult to design targeted school-based health-education and

dengue-control interventions. [12, 13]

1.3 Justification:

Dengue is a viral disease transmitted to humans by the bite of infested females of the
main vector Aedes aegypti and to lesser extent Aedes albopictus mosquitoes. School
students represent an important population for dengue prevention because they can be
directly affected by dengue and can also contribute to health-promotion activities within
their households, schools, and communities. However, having basic information about
dengue fever does not necessarily mean that students have appropriate attitudes toward
prevention or consistently practice recommended preventive measures. Assessing
knowledge, attitudes, and practices together is therefore important for identifying gaps

that may limit effective dengue prevention. [14, 15]




1.4 Research guestion:

What is the overall knowledge, attitude, and preventive practices regarding dengue
fever among students of Abu Dher Al-Koda Secondary School, East Nile Locality,

Khartoum State, Sudan in 20267

1.5 Research Hypothesis:

% Null Hypothesis: Students of Abu Dher Al-Koda Secondary School were anticipated
to have low overall knowledge, attitude, and preventive practices levels regarding
dengue fever in 2026.

% Alternative Hypothesis: Students of Abu Dher Al-Koda Secondary School were

anticipated to have high overall knowledge, attitude, and preventive practices levels

regarding dengue fever in 2026.

1.6 Objectives:

1.6.1 General objectives:

% To assess knowledge, attitude and practice (KAP) regarding dengue fever among

third-year secondary students in East Nile locality, Khartoum, Sudan, 2026.

1.6.2 Specific Objectives:

% To assess the level of knowledge of third-year secondary school students regarding
dengue fever, including its transmission, symptoms, complications, treatment, and
prevention.

% To assess students’ attitudes toward dengue fever and its prevention and control.

s To assess the preventive practices of students related to dengue fever, including
measures to reduce mosquito breeding and prevent mosquito bites.

s To determine the overall levels of knowledge, attitude, and practice regarding dengue

fever among the study participants.




% To examine the association between students’ demographic characteristics and their

overall knowledge, attitudes, and practices regarding dengue fever.




Chapter Two

Literature Review
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2-1 Background:

Dengue fever is an important health issue in the world that constitutes an important group
of viral mosquito-borne diseases, particularly in tropical and sub-tropical areas. This
infection is a result of an infection by dengue virus (DENV), which is transmitted to
humans by a bite from infected mosquitoes, especially the species Aedes mosquitoes,
including the Aedes aegypti. The infection may be asymptomatic or mild in some people
but it can also cause complications such as haemorrhage, plasma leakage, shock, organ
dysfunction and even death. In the past several decades, the incidence of dengue
infections in the world has greatly increased with WHO estimating more than 14.6
million cases in 2024. [8, 11, 16]

The increasing trend in mosquito-borne diseases is caused largely by anthropogenic
factors such as climate change factors including high temperature and excess rainfall that
affect the bionomics of mosquitoes. However, specific human intervention and
modification of behavior can significantly limit the spread of dengue. Health education
and awareness campaigns on vector control change attitudes and behavior. [12, 14, 16]
KAP survey is a significant instrument in the evaluation of how people think about
dengue disease and conversion of the knowledge into preventive behavior. Knowledge of
how the dengue is transmitted, its symptoms, warning signs, treatment and preventive
measures will result in positive attitudes toward controlling the disease and therefore the
proper preventive behavior. Knowledge alone is insufficient for regular preventive
behavior and it is crucial to evaluate the knowledge, attitude and practice altogether. [17]
The school students are an important part of the target population for preventing dengue.
The students are exposed to the mosquitoes both at home, at schools, and within the

communities. The activities of the students will also impact the environment in which




mosquitoes can breed. Moreover, the students can be a source of information regarding
health issues both at home and within the communities. [18]

Dengue fever continues to be a critical health issue in Sudan especially given the
recurrent nature of outbreaks and the humanitarian crisis that the country is undergoing.
A study carried out among Sudanese medical students found out that while 58% had good
knowledge and 74.1% held positive attitudes toward dengue fever, only 46.7% had good
preventive practices and there was a significant relationship between knowledge and
attitude. [19] Another study among physicians who were operating in Port Sudan
revealed relatively high levels of positive attitudes and preventive practices, despite
knowledge gaps. [20] This suggests that dengue-related KAP varies significantly
depending on the population, level of education and prevailing circumstances.

It is however important to note that there is little information concerning dengue fever
related KAP among secondary school students, especially in the East Nile Locality of
Khartoum State. For this reason, it is important to review the literature surrounding

dengue KAP among students and other populations.

2-2 Previous studies:

1- Suwanbamrung et al. (2021):

A study was conducted in southern Thailand by Suwanbamrung et al. (2021) to assess and
compare knowledge, attitudes, and practices (KAP) regarding dengue prevention among
primary school children with and without previous dengue infection. A cross-sectional
study was carried out among 1,979 children aged 8-13 years from 50 public primary
schools in Kanchanadit district. The findings revealed that only 12.3% of participants had
good knowledge of dengue, while 41.6% demonstrated good attitudes and 25.9% reported
good preventive practices. Teachers (73.6%) and parents (68.5%) were the main sources
of dengue-related information. Although no statistically significant differences in mean
KAP scores were found between children with and without previous dengue infection,
previous infection was significantly associated with good preventive practices (OR = 1.34,
95% CI: 1.03-1.75, p = 0.031). Furthermore, positive correlations were observed between




attitudes and preventive practices in both groups (p < 0.001). The authors recommended
strengthening school-based dengue health education to improve children’s knowledge and
preventive practices. [21]

e Similarities: Both studies focus on students within an educational school
environment and assess their Knowledge, Attitudes, and Practices (KAP)
regarding dengue prevention.

e Differences: Suwanbamrung et al.'s study targeted primary school children (aged
8-13 years) in Thailand, whereas the current study targets third-year secondary

school students in Sudan.

2- Rahman et al. (2022):

A cross-sectional study was conducted in 2022 by Rahman et al. to assess knowledge,

attitudes, and practices (KAP) regarding dengue fever among university students in Dhaka
City, Bangladesh. The study aimed to evaluate students’ understanding of dengue
transmission, symptoms, prevention, and control, as well as their attitudes and preventive
practices. The findings highlighted the importance of improving dengue-related
knowledge and strengthening preventive practices among university students. The study
also emphasized the role of awareness and appropriate preventive behaviours in dengue
control. [22]

e Similarities: Both studies share the objective of evaluating students’ KAP
regarding dengue transmission, symptoms, and the importance of preventive
behaviors.

e Differences: Rahman et al. was conducted among university students in an urban
setting in Bangladesh, whereas the current study investigates secondary school
students in East Nile Locality, Khartoum State, Sudan.

3- Rahman et al. (2023):

A study was conducted in 2023 by Rahman et al. to assess knowledge, attitudes, and

practices (KAP) regarding dengue fever among slum dwellers in Dhaka City, Bangladesh.
The study focused on participants’ understanding of dengue transmission, symptoms,
prevention, and control, as well as their attitudes and preventive practices. The findings
provide insight into dengue-related awareness and preventive behaviours among residents

of densely populated urban communities. The study highlighted the importance of health




education and appropriate preventive measures to improve dengue prevention and control
among vulnerable populations. [23]
e Similarities: Both studies aim to assess community and group awareness and the
significance of preventive measures against dengue fever.
e Differences: Rahman et al. focused on slum dwellers in a densely populated urban
community, whereas the current study targets a structured institutional sample of

secondary school students.

4- Ahmed et al. (2024):

In Sudan, another study was carried out by Ahmed et al. in 2024 to assess the knowledge,
attitude, and practice (KAP) of medical students regarding Dengue Fever (DF) during its
current outbreak in Sudan. Of 694 medical students, 11% reported a previous infection
with DF. Among the participants, 58% demonstrated good knowledge, 74.1% exhibited a
positive attitude, and less than half (46.7%) demonstrated good preventive practices.
There was a positive correlation between knowledge and attitude levels with the practice
level (p < 0.001). Gender, age, and previous DF infection emerged as significant
predictors (p < 0.05) of the overall KAP level in multiple logistic regression. [27]

e Similarities: Both studies are conducted in Sudan and evaluate correlations across the
knowledge, attitude, and practice domains.

e Differences: Ahmed et al. focused on medical students who have advanced health
education, whereas the current study assesses general secondary school students without

specialized medical training.

5- Bhandari et al. (2024):

Lastly, a study was done by Bhandari et al. in Nepal in 2024 to assess the KAP and their
associated factors of dengue among non-health undergraduate students of Nepal to
identify gaps and suggest appropriate interventions. Around half of the participants were
female (50.3%). The majority of participants were between 22 to 37 years, unmarried, and
belonged to the Brahmin/Chhetri ethnic group. This study demonstrated a significant gap
in KAP. Only 15.2% of participants had good knowledge while 25.9% and 68.3% of
participants exhibited good attitudes and practices respectively. Marital status (AOR =
3.32, Cl: 1.32-8.34), third-year educational level (AOR = 3.59, CI:1.34-9.57), and fourth-
year educational level (AOR = 4.93, CI:1.88-12.94) were significantly associated with
knowledge regarding dengue. Age (AOR = 1.73, CI: 1.10-3.01) was significantly

10



https://pubmed.ncbi.nlm.nih.gov/?term=Bhandari+S&cauthor_id=38805553

associated with preventive practice regarding dengue. None of the demographic or socio-
economic characteristics of respondents was associated with attitude on dengue. The
knowledge-attitude (rka = 0.01), knowledge-practice (rkp = 0.22), and attitude-practice
(rap = 0.01) were positively correlated in this study. [28]

e Similarities: Both studies assess non-medical student groups and highlight
similar gaps where participants maintain good attitudes or practices despite
limited deep knowledge.

e Differences: Bhandari et al. surveyed non-health undergraduate university
students in Nepal, whereas the present study focuses on secondary school

students in Khartoum State, Sudan.

6- Usmani et al. (2025):

In Bangladesh, a study was done in 2025 by Usmani et al. on the same topic. Around one-
third (30.40%) of the university students had good knowledge of DF, while just over one-
third (35.90%) had good practices and nearly three-fourths (72.30%) demonstrated a
higher attitude towards DF. Participants who had a dengue-related subject in their
curriculum were more likely to have higher knowledge (AOR: 1.7, 95% CI: 1.18-2.45)
and a positive attitude (AOR: 1.55, 95% CI: 1.07-2.28) toward dengue fever. Participants
who encountered dengue cases within their family members (AOR: 1.68, 95% CI: 1.18-
2.4) showed significant preventive practices. However, the likelihood of adopting
preventive practices was lower when dengue cases were reported among neighbors (AOR:
0.57, 95% CI: 0.37-0.88). Moreover, robust preventive practices were significantly
associated with good knowledge levels (OR: 1.75, 95% CI: 1.25-2.46), while a partially
significant relationship was observed between preventive behaviors and a positive attitude
among participants (OR: 1.47, 95% CI: 1.00-2.16). [26]

e Similarities: Both studies examine student populations and explore how

educational factors or personal experiences influence dengue-related KAP.
e Differences: Usmani et al. focused on university students in Bangladesh, while the

current study focuses on secondary school students in Sudan.

7- Ahmed et al. (2026):

A recent study was carried out in Sudan in 2026 by Ahmed et al. to assess knowledge,

attitudes, and practices (KAP) related to dengue fever prevention and control during the

11



https://pubmed.ncbi.nlm.nih.gov/?term=Usmani+NG&cauthor_id=41480624

2025 outbreak in Sudan. A total of 459 adult participants from seven outbreak-affected
states. Overall awareness of the dengue outbreak was high (96.5%). The majority of
participants demonstrated good knowledge (96.5%), positive attitudes (99.8%), and good
preventive practices (91.3%). However, substantial misconceptions persisted, particularly
regarding transmission: 77.3% of respondents incorrectly believed dengue could be spread
through contaminated food or water. Knowledge and practice scores were significantly
associated with age, gender, and educational level, with older adults, males, and
individuals with lower formal education exhibiting poorer outcomes. Attitudes toward
dengue prevention were uniformly positive across all demographic groups (p > 0.05). [24]
e Similarities: Both studies share the same national context (Sudan) and investigate
awareness, preventive practices, and potential knowledge misconceptions
regarding dengue fever transmission.
e Differences: Ahmed et al. surveyed adult participants across multiple outbreak-
affected states, whereas the current study specifically focuses on third-year
secondary school students in a single school in East Nile Locality, Khartoum State.

8- Yakasaem et al. (2026):

Another recent study was conducted in Bangkok in 2026 by Yakasaem et al. to From June

to August 2024, 937 participants were enrolled, with a mean (SD) age of 11 (1.6) years;
67% were aged 10-12 years, and 33% were aged 13-15 years. The seroprevalence of
dengue was 28.1% (95% CI 25.2-31.0), while that of chikungunya was 6.3% (95% CI 4.7-
7.9). KAP assessments revealed a high level of awareness regarding symptoms and
transmission; however, notable deficiencies in preventive behaviors were identified. Only
14.8% of respondents reported consistent use of mosquito repellent, and 17.5% routinely
inspected and removed mosquito larvae from their homes. [25]
e Similarities: Both studies target students within school settings and evaluate the
relationship between awareness and practical preventive behaviors.
o Differences: Yakasaem et al. was conducted in Bangkok, Thailand, and included
seroprevalence testing for children, whereas the current study is a questionnaire-

based assessment among senior secondary school students in Sudan.

12
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2-3 Summary and Research Gap :

Comparison: Most previous studies (e.g., among medical students, university students,
and adults) showed varying levels of knowledge and practices, often influenced by
academic background, direct exposure to outbreaks, or age. While some adult populations
demonstrated high awareness during outbreaks, school children and non-health students
frequently exhibited significant knowledge gaps regarding transmission vectors and
symptoms, despite holding positive attitudes.

The Research Gap: Although several studies have been conducted globally and locally in
Sudan regarding dengue fever KAP among medical personnel, university students, and
adults, there is a notable scarcity of specific research addressing secondary school
students, particularly within the East Nile Locality of Khartoum State.

Value of Current Study: Therefore, the current study bridges this local evidence gap by
assessing the knowledge, attitudes, and practices of third-year secondary school students
at Abu Dher Al-Koda Secondary School, aiming to establish foundational data for targeted

school-based health interventions.

13




Chapter Three
Methodology
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3.1 Study Design:

The study was conducted as an observational descriptive cross-sectional institutional-

based study.

3.2 Study Area:

Abu Dher Al-Koda Secondary School for Boys is located in Al-Huda neighborhood, Al-
Aylafoun Street, East Nile Locality, Khartoum State, Sudan. To the east, the school faces
Al-Aylafoun paved road, beyond which lies the Central Market. To the north are the Saudi
Supermarket complex and the former Taxation Building. A street lies to the west of the

school, while another street separates the school from a closed building to the south.

3.3 Study Population:

The study population was secondary school students of Abu Dher Al-Koda Secondary

School.

3.3.1 Inclusive Criteria;

The study included:

1. Third-year secondary school students enrolled at Abu Zar Al-Koda Secondary
School during the 2026 academic year.

2. Students who were present at the school during the data collection period.

3. Students who agreed to participate in the study.

3.4 Period of Study:

August and September 2026.

15
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3.5 Sampling Technigue and Sample Size:

3.5.1 Sampling Technigue:

The main sampling method chosen for this research was simple random sampling.

3.5.2 Sample size:

The target population comprised 240 third-year secondary school students at Abu Dher
Al-Koda Secondary School.

The sample was calculated using the following equation:

n =z2. [p*q])/ d2
Where:
n=sample size
z= confidence level = 95%-= 1.96
p= estimate proportion of the study variable = 70%
g=1-p=30%
d = margin of error =5%
Therefore, the sample size was found to be 150 students.

3.6 Study Variables:

3.6.1 Dependent variables:

Knowledge, attitude, and preventive practices regarding dengue fever.

3.6.2 Independent variables:

Sociodemographic characteristics (Gender, Age, etc.).

3.7 Data collection tools:

Structured, self-administered KAP questionnaire (Knowledge, Attitude measured by 5-

point Likert scale, and Practice) + demographics and source of information.

1o




3.8 Data management and analysis plan:

The collected data which retrieved from the questionnaires was exported into Microsoft
Excel and then imported into the Statistical Package for Social Sciences (SPSS) version
27. Descriptive percentage was calculated by (Frequency*100/Sample size) and was

presented in tables. Chi square test was used to assess correlations.

3.9 Ethical Consideration:

Permission and approval were sought from the University’s committee, as well as the
administration of Abu Dher Al-Koda Secondary School. Informed consent was taken from
students’ parents before data collection. The participants had the right to privacy and
confidentiality. Investigation results were classified. The data collection process did not

cause any interruption to the participants.
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Chapter Four

Results
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4.1Results:

Among the 150 students, 75 students (50%) were male and 75 (50%) were female. Almost
half of students (46%) were aged 16 years, and 58% were from urban areas and 42% were
from rural areas.

Regarding overall knowledge about dengue fever, 3.3% had good knowledge, 20.7% had
moderate knowledge, and 76% had poor knowledge. The strongest areas were recognition
that dengue is a viral disease and the importance of fluids, rest, and seeking medical care
when warning signs occur; substantial gaps were observed in mosquito transmission,
symptoms, and prevention-related knowledge. Friends and family (51.3%) were the most
frequently reported sources of dengue information, followed by health workers (10%).
Regarding attitude towards dengue fever, 67.3% demonstrated a positive attitude, and 32.7%
had a neutral attitude; no participant was classified as having a negative attitude under the
specified scoring system. While for the practices of students, 90% demonstrated good
practice, while 10% had poor practice.

Chi-square testing showed a statistically significant association between age and knowledge
category (p-value = 0.002), whereas gender (p-value = 0.18), and residence (p-value = 0.15)
were not significantly associated with knowledge.

However, no statistically significant association was observed between gender, age, or place
of residence and overall attitude level or overall practice level (p > 0.05). Positive attitudes
and good practice predominated across all demographic groups. Knowledge was also not

significantly associated with attitude (p-value = 0.3), or practice (p-value = 0.24).
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Table (1): Demographic characteristics of students.

- --
15 years 14 9.3%
16 years 69 46%
Age 17 years 31 20.7%
18 years or older 36 24%
Place of
residence
Total 150 100%
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Table (2): Knowledge regarding dengue fever.

~ Bite of the Aedes mosquito mosquito

Dengue fever is what type of
disease?

2.7%

How is dengue fever mainly Contaminated water
transmitted to humans? Contaminated food 29 19.3%
Don't know 103 68.7%

What is the main mosquito
that transmits dengue fever?

Can dengue fever be transmitted True
from one person to another through False
handshaking and direct contact? Don't know

Can a person get dengue
fever more than once?

Does dengue fever become

Is high fever a common
symptom of dengue fever?

more common in places True 40 26.7%
where stagnant water is False 15 10%
available for mosquitoes to Don't know 63.3%

breed?
Can dengue fever cause True 30%
headache and muscle and False 32.7%
joint pain? Don't know 56 37.3%

Can severe pain behind the
eyes occur during dengue
fever?

Can a skin rash appear in True 15 10%
some people with dengue False 110 73.3%
fever? Don't know 25 16.7%

Can bleeding occur in severe
cases of dengue fever?

Can severe and persistent

abdominal pain or repeated True 59 39.3%
vomiting be warning signs of False 31 20.7%
: 931 Don't know 60 40%

dengue fever?

21




Can dengue fever be serious
and lead to severe
complications?

Is there currently no specific True 87 58%

antiviral drug for the False
treatment of dengue fever?
Does drinking enough fluids
help prevent dehydration
during dengue fever?
Is rest important during True
dengue fever? Don't know

Don't know

Should a person with
suspected or confirmed
dengue fever seek medical
care when warning signs
appear?
Are antibiotics effective for S T 7 78%
treating dengue fever virus? False 17 11.3%
- Dontknow 16 10.7%

Should medications be avoided
without consulting a doctor or
health worker when dengue fever is
suspected?

Does eliminating stagnant R 39 26%
water help reduce mosquito False 22 14.7%
breeding? Don't know 89 59.3%

Does covering water tanks and
water containers help prevent
mosquito breeding?

Does maintaining a clean

. . . True 23 15.3%
environment and disposing of waste
s . False 18 12%
help reduce mosquito breeding

. Don't know 109 72.7%
sites? |

Can using mosquito repellent help
reduce exposure to mosquito bites?

Does wearing clothing that covers True 33 22%
the arms and legs help reduce False 16 10.7%
exposure to mosquito bites? Don't know 101 67.3%

Does reducing mosquito breeding
sites at home and at school help
prevent dengue fever?




Table (3): Attitudes towards dengue fever prevention.

I believe that dengue fever
Is a serious health problem
that students should be
concerned about.

I believe that preventing
mosquito breeding around
homes and schools is an
important responsibility of
students.

Strongly agree
Agree
Neutral

Disagree
Strongly
disagree

I believe that students can
play an important role in
preventing the spread of
dengue fever in their
community.

I believe that people with
symptoms suggestive of
dengue fever should seek
medical care promptly.

Strongly agree
Agree
Neutral
Disagree
Strongly
disagree

I believe that schools
should regularly provide
students with education

about dengue fever
prevention.

Total

62
26
14
3

50
56
22
17

150

30%
41.3%
17.3%

9.3%

2%

33.3%
37.3%
14.7%
11.3%

3.3%

100%
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Table (4): Dengue fever prevention practices.

How often do you remove or help
remove stagnant water from
around your home?

How often do you keep water
containers covered to prevent
mosquitoes from breeding?

How often do you use mosquito
repellent or other mosquito-bite
prevention methods?

How often do you wear clothing
that covers your arms and legs to
reduce mosquito bites, especially

when mosquitoes are common?

How often do you participate in
cleaning activities at home or
school to reduce places where

mosquitoes can breed?

Total

Always
Often

Sometimes

Rarely

Never

Always
Often
Sometimes
Rarely
Never

51
39
21

6

41
53
32
16

2%
34%
26%
14%

4%

27.3%
35.3%
21.3%
10.7%

5.3%

100%
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Table (5): Sources of information and dengue prevention education preferences.

Main source of
information

- T8%

Would like more dengue

health education No 22%
Support dengue
awareness programs in
schools

Yes . 86.7%
Believe students can
contribute to prevention 13.3%
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Table (6): Overall knowledge, attitude and practice regarding dengue fever.

Knowledge
Positive (19-25)
Attitude Neutral (12-18)
Negative (5-11)
Practice

26

101

49

67.3%

32.7%

0%




Table (7): Association between demographic characteristics and overall knowledge level.

Gender

Age

Place of
residence

15 years
16 years

17 years

18 years or older

0 (0.0%)
0 (0.0%)
1 (3.2%)

4 (11.1%)

27

3 (21.4%)
7 (10.1%)
11 (35.5%)

10 (27.8%)

11 (78.6%)
62 (89.9%)
19 (61.3%)

22 (61.1%)

0.002*




Table (8): Association between demographic characteristics and overall attitude level.

15 years 12 (85.7%) 2 (14.3%)
16 years 44 (63.8%) 25 (36.2%)

Age 17 years 21 (67.7%) 10 (32.3%) 0.465
18 years or older 24 (66.7%) 12 (33.3%)

e ----
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Table (9): Association between demographic characteristics and overall practice level.

Gender

Age

Place of
residence

15 years
16 years

17 years

18 years or older

11 (78.6%)
60 (87.0%)
29 (93.5%)

35 (97.2%)

29

3 (21.4%)
9 (13.0%)
2 (6.5%)

1(2.8%)

0.154




Table (10): Association between overall knowledge level and overall attitude and practice.

Poor 73 (64.0%) 41 (36.0%) 0 (0.0%)
Attitude Moderate 24 (77.4%) 7 (22.6%) 0 (0.0%) 0.3
Good 4 (80.0%) 1 (20.0%) 0 (0.0%)
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5.1 Discussion:

The present study evaluated knowledge, attitudes, and practices (KAP) relating to dengue
fever among 150 third-year secondary school students in East Nile Locality, Khartoum
State. The primary findings reveal a distinct imbalance across the KAP domains: an
overwhelming majority (76%) demonstrated poor knowledge, whereas 67.3% held
positive attitudes, and 90% exhibited good preventive practices. Demographic analysis
revealed that age was significantly associated with knowledge ($p = 0.002%), while
gender ($p = 0.18$) and residence ($p = 0.15%) were not. Furthermore, no statistically
significant associations were identified between demographic variables and overall
attitude or practice levels ($p > 0.05%).

Regarding knowledge, substantial gaps were identified concerning dengue transmission
vectors, symptom recognition, and preventive measures. Although 84% recognized
dengue as a viral infection, only 2.7% knew it is transmitted via the bite of an Aedes
mosquito, and only 38.7% correctly named Aedes as the primary mosquito species.
Knowledge regarding warning signs and specific prevention strategies was similarly
lacking. This low knowledge level directly contrasts with the findings of Ahmed et al.
(2026), who reported that 96.5% of adult Sudanese participants possessed good
knowledge during an outbreak, though 77.3% maintained the misconception that dengue
could spread through contaminated food or water. The discrepancy between the two
Sudanese studies can be attributed to differences in age, formal education, and direct
exposure to outbreak communications among general adult populations versus adolescent
students.

The high proportion of poor knowledge among secondary students in this study (76%)

aligns closely with findings from non-medical and younger student populations
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internationally. For instance, Suwanbamrung et al. (2021) observed that only 12.3% of
primary school children in Thailand had good knowledge regarding dengue prevention.
Similarly, Bhandari et al. (2024) reported that only 15.2% of non-health undergraduate
students in Nepal demonstrated good knowledge, and Usmani et al. (2025) found that
only 30.4% of university students in Bangladesh possessed adequate knowledge. These
comparisons emphasize that students who lack health-specific curricula or direct medical
training generally exhibit low baseline awareness regarding vector-borne diseases.
Despite their knowledge deficiencies, 67.3% of the participants exhibited a positive
attitude, and 32.7% demonstrated a neutral attitude, with no students classified as having
a negative attitude. This overall favorable mindset mirrors the positive attitudes
documented across literature, including the 99.8% positive attitude rate among Sudanese
adults reported by Ahmed et al. (2026), 74.1% among Sudanese medical students by
Ahmed et al. (2024), and 72.3% among Bangladeshi university students by Usmani et al.
(2025). It also reflects higher positive attitudes compared to primary children in Thailand
(41.6%) studied by Suwanbamrung et al. (2021) and Nepalese non-health undergraduates
(25.9%) by Bhandari et al. (2024). In agreement with Bhandari et al. (2024) and Ahmed
et al. (2026), demographic variables such as gender, age, and residence showed no
significant correlation with student attitudes, indicating a uniformly supportive stance
toward dengue control across student demographics.

In terms of preventive practices, 90% of students demonstrated good practices, such as
removing stagnant water, covering water containers, and wearing protective clothing.
This high level of reported practice exceeds the 46.7% observed among Sudanese

medical students by Ahmed et al. (2024), the 25.9% reported among primary children in
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Thailand by Suwanbamrung et al. (2021), the 35.9% among Bangladeshi university
students by Usmani et al. (2025), and the 68.3% among Nepalese undergraduates by
Bhandari et al. (2024). It is comparable to the 91.3% good practice rate reported among
Sudanese adults during outbreaks by Ahmed et al. (2026). However, as highlighted by
Yakasaem et al. (2026) in Bangkok, Rahman et al. (2022) among university students in
Bangladesh, and Rahman et al. (2023) among slum dwellers, self-reported practices in
questionnaire surveys may reflect routine household hygiene or social desirability rather
than specific, mosquito-targeted larval control.

Crucially, this study found no statistically significant association between knowledge
levels and preventive practices ($p = 0.24$) or attitudes ($p = 0.3$). While Ahmed et al.
(2024) and Usmani et al. (2025) identified significant positive correlations between
knowledge and preventive practice scores, the lack of association in the present study
aligns with the weak correlations noted by Bhandari et al. (2024). This suggests that
among secondary school students in Sudan, preventive actions (such as covering water
containers or cleaning surroundings) are largely driven by family habits and household
routines rather than individual biomedical understanding of dengue transmission.
Finally, the study highlighted significant educational demand: 78% of students desired
more dengue health education, 82% favored school-based awareness programs, and
86.7% believed students can play an active role in community prevention. Friends and
family were the main source of information for 51.3% of students, whereas schools and
teachers accounted for only 7.3%. Similar to the recommendations by Suwanbamrung et
al. (2021), Rahman et al. (2022), and Usmani et al. (2025), these findings demonstrate an

urgent need to incorporate formal dengue education into school curricula, empowering
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students with accurate scientific knowledge to complement their existing positive

attitudes and preventive behaviors.
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Chapter Six

Conclusion and Recommendation
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6.1 Conclusion:

The study identified significant deficiencies in knowledge about dengue fever amongst
third-year secondary school students in East Nile Locality regarding transmission,
symptoms, and prevention, even though their attitudes were generally positive and they
practiced good preventive behaviors. The results have shown the importance of carrying
out health education programs in schools that target accurate knowledge of dengue
transmission, identification of symptoms and warning signs, proper treatment, and
mosquito control measures. The strengthening of the role of schools, teachers, health
professionals, and parents in giving accurate dengue information might play an important

role in filling the gap in knowledge.
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6.2 Recommendations:

Based on the findings of this study, it is politely recommended to:

e Strengthening of the schools’ curriculum by providing updated educational content
related to the common diseases in Sudan, such as dengue fever, covering all aspects of

the disease.

e Dissemination of knowledge through social media that were found to be among the

main sources of information regarding dengue fever.

e Involving students in community-based interventions such as health education
campaigns and vector control campaigns to enhance public awareness about dengue

prevention.

e Increasing practical training regarding methods of mosquito control and personal

preventive behaviors that can help in bridging the knowledge-practice gap.

e Collaboration between the school and health authorities to conduct educational

programs for the prevention of dengue in outbreak seasons.

e Multicentered longitudinal studies in various regions of Sudan, to assess knowledge,

attitude, and practices of dengue fever in Sudan.
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Appendices




DENGUE FEVER KAP
QUESTIONNAIRE
Nile University
Faculty of Nursing

For 3rd Grade Secondary School Students at Abou Tharr Al-Kouda School — 2026

Dear Student,
This questionnaire aims to assess your Knowledge, Attitudes, and Practices (KAP) regarding Dengue

Fever. The collected data will be used strictly for scientific research purposes and handled with
complete confidentiality. Please read each question carefully and select the response you believe is
correct without consulting external sources. Note: Select only one answer per question.
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SECTION I: DEMOGRAPHIC INFORMATION

2. Gender:
O Male O Female

1. Age:
O 15 years O 16 years O 17 years

O 18+ years

4. Have you ever heard of
dengue fever?

O Yes O No dengue fever?

3. Residence:
O Urban O Rural

5. Have you or any family
member been infected with

OYes O No O Don't know

SECTION II: GENERAL KNOWLEDGE ABOUT
DENGUE

6. Dengue fever is an illness caused by a:
O Virus QO Bacteria O Fungus O Don't know

7. Dengue virus is mainly transmitted to humans
via:
O Bite of an infected Aedes mosquito

O Contaminated food Q Contaminated water O Air

O Don't know

8. The primary mosquito species transmitting
dengue fever is:
O Aedes mosquito O Anopheles mosquito O Houseflies

O Don't know

9. Dengue fever can spread from person to
person through handshakes and direct contact.

QO True Q False QO Don't know

10. A person can get dengue fever more than
once in their lifetime.

O True OFalse O Don't know

11. Dengue spread increases in areas with
stagnant water where mosquitoes breed.

O True Q False O Don't know

SECTION III: KNOWLEDGE OF SIGNS &
SYMPTOMS

12. High fever is a common symptom of dengue
fever.

O True QO False O Don't know
13. Dengue fever can cause severe headaches,

muscle pain, and joint pain.
O) True ) False () Don't know
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16. Bleeding may occur in severe cases of
dengue fever.

O True Q False O Don't know

17. Severe abdominal pain and persistent
vomiting can be warning signs of severe dengue.

O True OFalse O Don't know

18. Dengue fever can be dangerous and lead to
severe complications.

O True QO False QO Don't know

SECTION IV: KNOWLEDGE OF TREATMENT &
MANAGEMENT

19. There is currently no specific antiviral cure
for dengue virus.

O True O False Q Don't know

20. Drinking adequate fluids helps prevent
dehydration during dengue infection.

O True QFalse O Don't know

21. Adequate rest is important during dengue
fever recovery.

O True O False O Don't know

22. Patients should seek immediate medical care
if warning signs appear.

O True Q False O Don't know

23. Antibiotics are effective in curing dengue
virus infections.

O True O False O Don't know

24. Medications should not be taken without
consulting a doctor/healthcare worker.

O True QO False O Don't know

SECTION V: KNOWLEDGE OF DENGUE




28. Using mosquito repellent helps reduce the 30. Reducing mosquito breeding spots at home

risk of mosquito bites. and school aids in dengue prevention.

O True O False O pon't know O 1rue Oraise O pon't know

29. Wearing long-sleeved clothes and trousers 31. What is your primary source of information
reduces exposure to mosquito bites. regarding dengue fever?

O True O False O Don't know O School / Teachers O Family O Healthcare Workers

O Internet / Social Media OT1v / Radio O other

SECTION VI: ATTITUDES TOWARDS DENGUE FEVER PREVENTION

Strongly Neutral /

# Attitude Statement Agree Agree Unsure Disagree
| believe that dengue fever is a serious health problem that students should be

1 concerned about. @) @) @) @)
| believe that preventing mosquito breeding around homes and schools is an

2 important responsibility of students. O ) O O
| believe that students can play an important role in preventing the spread of

3 dengue fever in their community. @) O @) O
| believe that people with symptoms suggestive of dengue fever should seek

4 medical care promptly. O @) O @)
| believe that schools should regularly provide students with education about

5 dengue fever prevention. @) @) @) @)

# Behavior / Practice Statement Always Sometimes Rarely Never

How often do you remove or help remove stagnant water from around your

1 home? @) @) @) @)

How often do you keep water containers covered to prevent mosquitoes from

2 breeding? @) @) @) @)

How often do you use mosquito repellent or other mosquito-bite prevention

3 methods? @) @) @) @)

How often do you wear clothing that covers your arms and legs to reduce
4 mosquito bites, especially when mosquitoes are common?

How often do you participate in cleaning activities at home or school to reduce
5 places where mosquitoes can breed? @) @) @) O
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SECTION VIII: EDUCATIONAL NEEDS & SUGGESTIONS ' Knowledge Scoring Key ‘

. Knowledge Questions: 6-30 (25 items)
* Correct Answer = 1 point
¢ Incorrect / Don't Know = 0 points
Total Knowledge Score: 25 points

32. Would you like to receive more health information and
education about dengue fever?

O Yes O No

Knowledge Classification:
33. Do you support introducing dengue awareness « Good Knowledge (= 75%): 19-25 pts

programs in schools? ' « Moderate Knowledge (50%-<75%): 13-18 pts
O Yes O No } * Poor Knowledge (<50%): 0-12 pts

34. What suggestions do you have to improve dengue
awareness and prevention at school?

Thank you very much for your cooperation!
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Map:

Abu Dhar Al-Kuda Secondary School East Nile Locality

= -

AL-Aylifoun Street
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