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Abstract
Aim: Malaria is a major cause of morbidity in Nigeria, resulting in severe negative health and economic effects. The use of Insecticide-Treated Nets (ITNs) is a good preventive practice; however, studies have shown that ITNs are not effectively utilized by the public as expected. This study aimed to evaluate the knowledge and factors associated with the use of ITNs by University of Port Harcourt (UNIPORT) undergraduate hostel residents. 
Study Design: A descriptive cross-sectional survey was adopted for this study.  
Place and Duration: The study was carried out in UNIPORT between February 2025 to May 2025
Methodology:  Ethical approval was obtained from the University’s ethical committee before data collection. A stratified two-stage random sampling technique was employed. A semi-structured self-administered questionnaire, adapted from four different questionnaires, was used to collect data from 479 students using the Open Data Kit (ODK) platform. Data collected was cleaned in Microsoft Excel and moved to SPSS v26 for analysis using descriptive statistics and chi-square (p<0.05).  
Results: Only 16.7% used an ITN regularly, and 42.6% possessed one. ITN usage, according to the survey, was greater during the early study years (23.3%) and greater among females (29.2%) compared to males (11.0%). Uneasiness due to heat (67.9%) was a major factor influencing its use. Chi-square tests (α = 0.05) revealed that females were more likely to use ITNs compared to males (χ² = 24.559, p < 0.001).
Conclusion: Targeted interventions developed for male students could help improve ITNs' use among them. 
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1. INTRODUCTION
According to the World Malaria Report 2024, the World Health Organization (WHO) states that cases of malaria globally had increased to approximately 263 million in 2023, and related deaths were as high as 597,000 (WHO, 2024b). Of the total number of cases recorded in that year, WHO Africa accounted for 94% with related deaths as much as 95%. This is a region where several individuals are vulnerable to the disease, and yet have limited access to preventive, screening, and treatment services (WHO, 2024).
Malaria is a life-threatening disease spread to humans through the bites of  the female Anopheles mosquitoes and continues to be a public health issue, especially in sub-Saharan Africa (Omole & Ndukwe, 2023). Five Plasmodium parasite species cause malaria in humans, and two of these species, P. falciparum and P. vivax, pose the greatest threat. P. falciparum is the deadliest malaria parasite and the most prevalent on the African continent. P. vivax is the dominant malaria parasite in most countries outside of sub-Saharan Africa. The other malaria species which can infect humans are P. malariae, P. ovale and P. knowlesi (Nundu et al., 2021).
Nigeria, a country in sub-Saharan Africa, makes up 27% of the total global malaria infections and 32% of malaria-related deaths annually (Audu et al., 2025). According to Ojo et al. (2022), the high incidence of malaria in Nigeria causes the country to lose over N600 billion every year.
As stated by WHO, the disease can be prevented by avoiding mosquito bites and treating with appropriate medications. Treatments can stop mild cases from getting worse if there is timely intervention (WHO, 2024a). 
In the malaria control strategy of  WHO, Insecticide-Treated nets (ITNs) have been regarded as a key strategy in malaria prevention. They are categorised as an adequate barrier against mosquitoes because the insecticides on them not only repel them but also sterilise and kill them. Communities and individuals, therefore, can benefit from its consistent and correct use. Awareness and knowledge of its existence and benefits are key to ensuring they are not just obtained but used. However, data have shown that barriers to getting ITNs exist, such as the cost of getting one, the availability, ethnicity, gender relations, and possible insecticide resistance (Ofili & Nwogueze, 2024). To address the issue of resistance, WHO recommends impregnating two new classes of dual-ingredient into ITNs with different modes of action to improve their effectiveness (WHO, 2023). These are the Pyrethroid-chlorfenapyr and Pyrethroid-pyriproxyfen nets, respectively (WHO, 2025). As such, these nets can offer greater than 70% protection when compared with untreated ones (Lindsay et al., 2021). Older literature has enumerated various factors at the individual level which may influence the utilization of ITNs. These include knowledge of the importance of ITN, attitude towards its use, where the individual lives, age, and gender (Williams et al., 2025a).
There are 3 categories of ITNs: 
First are the conventional ITNs, which are dipped into the WHO-recommended insecticide. Their protection, however, is not long-lasting as they have to be retreated after washing 3 to 4 times and/or every 6 months; the second one is the Long-lasting insecticide-treated Nets (LLINS). The insecticides in this type are designed to last for as long as a little over 3 years, even with repeated washings of up to 20 times; the third is the Dual-active ingredient ITN, which is the latest category of ITNs. It was developed as a means of combating the pyrethroid resistance that had developed in some locations (Messenger et al., 2023; Mosha et al., 2024).
Malaria is endemic in Nigeria, and it is one of the commonest illnesses among undergraduates in the resident hostels within the universities. Data from various studies across Nigerian universities buttress this statement. One of such studies was that conducted by Ibrahim et al. (2024). The authors reported that undergraduate hostel residents were a vulnerable group when it comes to malaria infection (Ibrahim et al., 2024). 
Data from the University of Port Harcourt’s clinic showed that approximately 60% of the students resident in the hostels who reported being ill to the clinic in the year 2024 were diagnosed with malaria using the microscopy method (University Health Clinic, 2024). This figure is likely related to the location of the university, which is Rivers State, in the Niger Delta region of the country. The state is known for having a lengthy rainy season, as well as a tropical climate with high temperatures every year, which makes it an ideal breeding ground for the female Anopheles mosquito, the vector of P.falciparum.
Though there have been precious studies on the use of ITNs by students in Nigerian Universities, including the University of Port Harcourt (UNIPORT). Most of these studies documented a high knowledge level of ITN, which did not translate to use, as many of the students had reported suboptimal utilization in such studies. However, there is a paucity of studies which have been done with regard to the use of ITN by university hostel residents in relation to various factors such as the structural, behavioural and environmental factors. In addition to this, most data generated from these studies were descriptive; few had assessed the factors of ITN utilization using bivariate analysis. Besides, the last study done among UNIPORT students was carried out more than a decade ago. More recent data are required for proper interventions to be implemented to eliminate the menace of malaria infection in the university.
These are the gaps this study aimed to fill by providing comprehensive data on the knowledge and factors influencing the use of ITNs among undergraduate hostel residents in UNIPORT.
2. METHODOLOGY 
2.1 Study Design
A descriptive cross-sectional study design was employed for this study 
2.2 Study Area
The study was conducted at UNIPORT. It is a university where students from all regions of Nigeria can be found. The University is in Choba, Obio-Akpor Local Government Area, Rivers State, Nigeria. Obio-Akpor is one of the key local government areas which make up Port Harcourt City. Port Harcourt City is located in the rainforest zone, experiencing the highest amount of rainfall in the country, making it a breeding ground for mosquitoes (Onuoha et al., 2013). University students living in the hostel are at risk of mosquito bites due to overcrowding in the hostel and poor maintenance of hostel facilities, as some rooms' doors and windows are broken, with torn window nets. The University of Port Harcourt is the largest and only Federal university in Rivers State. It has an estimated student population of 45,000, with sixteen faculties and over eighty departments in the University. There are three campuses in the university, namely, Delta Campus, Abuja Campus and Choba Campus, with a total of 24 undergraduate student hostels where students reside (University of Port Harcourt, 2025).
2.3 Study Population
[bookmark: _Hlk196354605]The study population was undergraduate students at UNIPORT, residing in hostels on campus. The population of students resident in the hostel at the time of the study was 5,778 undergraduate students.
2.4 Inclusion Criteria
[bookmark: _Hlk196354627]These include all full-time undergraduates, irrespective of course of study, who reside in any of the hostels in the three campuses (Delta, Choba and Abuja) of the University, as confirmed by their valid student identity cards and evidence of hostel allocation.
2.5 Exclusion Criteria
[bookmark: _Hlk196354667]1. Undergraduate students residing in any of the hostels who were not around 
2. Students who may be ill
3. Students who were asleep at the time of the data collection
4. Students who will not consent to participate in the research
2.6 Sample Size Determination
A sample size of 479 was calculated. The sample size was determined using the Cochran formula:
n= Z2 pq/d2
n = the desired sample size
Z = the standard normal deviate, usually set at 1.96, which corresponds to 95% confidence 
p = the estimated percentage or prevalence of use of ITNs, as obtained from a similar study = 37.8% (Ofili & Nwogueze, 2024)
q = 1-p
d = Margin of error, which is 5% and 0.05 in decimal form
∴ p =  = 0.378; q = 1 - P = 1 - 0.378= 0.622
n = (1.96^2×0.622 x 0.378)/(0.05^2); = 3.8416 x 0.622 x 0.378/0.0025   
= 3.8416 x 0.235116/ 0.0025
∴ n = 361.3 (approximately=361)
Provision for questionnaire non-response rate = 10% of 361 =36.1
n = 361+36.1= 397.1 (approx. 397)
Multiplying with a design effect of 1.2, n=479
The sample size for this study was 479
2.7 Sampling techniques
[bookmark: _Hlk196354701]A stratified two-stage random sampling technique was employed to ensure equitable and representative participation of undergraduate hostel residents across the three main campuses of the University of Port Harcourt: Delta, Choba, and Abuja.
Stratification and Hostel Grouping
The university has a total of 24 undergraduate hostels. These hostels were first grouped into eight geographical axes based on their physical location within the university. These axes spanned the three campuses.
Stage One – Hostel Selection
Using stratified random sampling, one hostel was selected from each of the eight axes through balloting. Selecting from these different axes helped to make sure there was adequate representation based on different features such as the location of hostels, living conditions of students, and the various prevailing infrastructures.
Stage Two – Sample Allocation and Participant Selection
The total number of hostel residents was 5,778 as of the time of the research, which was obtained from the office, Student Affairs, University of Port Harcourt. To make sure the sample size of 479 was well spread, the proportionate to size method was used to allot the appropriate sample size per hostel chosen. Within each selected hostel, simple random sampling was employed to choose individual participants:
- Where the room or residents’ lists were available, students were randomly selected using random computer-generated randomization numbers with the aid of Microsoft Excel.
- In hostels where lists were unavailable, eligible students (full-time undergraduates residing in the hostel) were approached in common areas or their rooms, and selection was done via the computer-generated numbers until the allocated quota was achieved.
2.8 Study instrument
A semi-structured self-administered questionnaire titled KAUITNUSR UPH was used to collect data using the Open Data Kit (ODK) platform. The questionnaire was adapted from four validated questionnaires, namely: ITN Knowledge Questionnaire (IKQ), Insecticide-Treated Net Attitude Scale (ITNAS), Adapted Malaria Knowledge Questionnaire (AMKQ), and ITN Usage Questionnaire (IUQ).
2.8.1 Reliability of the Study Instrument 
A pilot study was conducted on 50 students selected from a hostel on each campus. This figure was from approximately 10% of the sample size. These hostels were not a part of the main study.  Feedback, such as reducing the length of the questions and making the questions easier to understand, etc., from the pilot study was used to modify the questionnaire before the main study was carried out. A Cronbach’s Alpha value above 0.78 was obtained, indicating good internal consistency and reliability. Therefore, the obtained value confirmed that the study instrument demonstrated high internal consistency and was reliable for use in the main study.
[bookmark: _Hlk196354794]2.9 Data Entry
A total of 479 respondents filled out the questionnaire through the data collection software, Open Data Kit (ODK). The entries were cross-checked, and the data were entered and cleaned using a Microsoft Excel spreadsheet. Data security and confidentiality were maintained, as respondents were identified by serial numbers rather than by their names. The data were also stored in password-protected files.
2.10 [bookmark: _Hlk196354811] Data Analysis 
[bookmark: _Hlk196354834]The data collected was input into Microsoft Excel for cleaning, after which it was moved into SPSS version 25 for analysis. Descriptive statistics were used to define the sociodemographic characteristics of the respondents. Chi-square was used to determine the factors influencing the use of ITNs. The level of knowledge of the respondents was ascertained using the following scale: Good knowledge: ≥80%; Fair knowledge: 70%–69%; Poor knowledge: <50%.
2.11 Ethical Considerations
Before the commencement of data collection, approval was obtained from the ethics committee of the university with approval number UPTH/ADM/90/S.11/VOL.XI/1829. Participants were told about the study and what it entailed. Interested participants signed an informed consent before they were enlisted. To guarantee confidentiality, no form of identifiers was used in the study, and participants were told they were free to withdraw at any point in the study. All the data collected was securely kept away from other people, aside from the researcher, using a password.
3 RESULTS:
The data obtained were organized and summarized using descriptive and inferential statistics to address the study’s objectives and research questions. A 100% response rate was recorded in the study as all participants approached for the study consented.  The findings are presented in tables and narratives for clarity and easy interpretation.
3.1 Social Demographic Characteristics of Respondents

Results from Table 1 showed that among the 479 respondents, the majority, 444(92.7%), were aged between <20–25 years, with a mean of 22.3 ± 2.1 years, indicating a predominantly young adult population. The males were 49.3%, while the females were 50.3%. Most of the respondents were single (99.0%), Christians (97.7%), at level 100 (25.9%), and resided mostly in the Abuja Campus of the university (71.0%), indicating a higher concentration of students residing within this campus. The various levels of studies were, however, reasonably spread across the table.
Table 1: Social Demographic Characteristics
	Variable 
	Frequency n=479
	Percent

	Age group
	
	

	<20
	200
	41.8

	20-25
	244
	50.9

	26-30
	33
	6.9

	>30
	2
	0.4

	Mean ±SD 
	22.3 ± 2.1 years
	

	Sex
	
	

	Male
	236
	49.3

	Female
	243
	50.7

	Marital status 
	
	

	Single
	474
	99

	Married
	5
	1

	Religion 
	
	

	Christian 
	468
	97.7

	Islam 
	3
	0.6

	African Traditional Religion 
	2
	0.4

	Others
	6
	1.3

	Year of study 
	
	

	1
	124
	25.9

	2
	107
	22.3

	3
	65
	13.6

	4
	106
	22.1

	5
	33
	6.9

	6
	44
	9.2

	Campus
	
	

	Abuja
	340
	71

	Delta
	47
	9.8

	Choba
	92
	19.2

	
	
	


3.2 Knowledge of Insecticide-Treated Nets
Table 2 shows that 433(90.4%) of the respondents had heard of ITNs, 391(91.6%) reported that ITNs' main objectives are to avoid mosquito bites, 306(63.9%) reported that ITNs are moderately effective in preventing malaria, and 320(66.8%) reported that ITNs are air-dried before usage. Furthermore, 249(52.0%) reported that ITNs should be changed every six months, 453(94.6%) reported that malaria can kill, 459(95.8%) reported that ITNs prevent malaria, and 261(54.5%) heard of ITNs from family and friends. 
Table 2: Knowledge of Insecticide-Treated Nets
	Variable 
	Frequency n=479
	Percent

	Heard of ITNs
	
	

	Yes
	433
	90.4

	No
	46
	9.6

	ITN's main objective 
	
	

	Avoid getting bitten by mosquitoes 
	391
	81.6

	Treat malaria
	23
	4.8

	Get rid of insects 
	47
	9.8

	Not sure 
	18
	3.8

	Effect of ITNs in preventing malaria 
	
	

	Extremely effective 
	137
	28.6

	Moderately effective 
	306
	63.9

	Ineffective 
	7
	1.5

	Uncertain 
	29
	6.1

	First thing to do before ITN usage 
	
	

	Air it
	320
	66.8

	Wash it
	125
	26.1

	Don’t know 
	34
	7.1

	ITNs can be retreated 
	
	

	Yes
	383
	80

	No 
	96
	20

	Frequency of ITN change/retreatment 
	
	

	Every six months
	249
	52

	Annually
	58
	12.1

	Every three years 
	34
	7.1

	Not known 
	138
	28.8

	Malaria can kill
	
	

	Yes
	453
	94.6

	No
	26
	5.4

	ITNs prevents 
	
	

	Dengue
	53
	11.1

	Yellow fever
	94
	19.6

	Malaria
	459
	95.8

	None
	5
	1.0

	Source of inf. on ITN
	
	

	Health worker
	216
	45.1

	Clinic
	175
	36.5

	Family and Friends
	261
	54.5

	Mass media
	163
	34.0


 Figure 1 indicates that 72.4% of respondents possessed fair knowledge of ITNs, suggesting that while awareness exists, there is a need for enhanced educational initiatives to deepen understanding and promote effective usage.

Figure 1: Level of knowledge
3.3: Usage of ITNs 
Table 3a shows that 204(42.6%) of the respondents have ITNs, 180(37.6%) had benefited from free ITNs, 387(80.8%) had used ITNs in the past, 301(62.8%) would pay for ITNs if they found where to buy, 301(62.8%) were at ease sleeping in ITNs, and 144(30.1%) reported that they sleep under ITNs often. Also, 97(20.3%) slept under ITN last night, 80(16.7%) sleep under ITN every day a week, 148(30.9%) use ITN last month.
Table 3a: Usage of ITNs 
	Variable 
	Frequency n=479
	Percent

	Have ITNs 
	
	

	Yes
	204
	42.6

	No
	275
	57.4

	Benefited from free ITNs
	
	

	Yes
	180
	37.6

	No
	299
	62.4

	Ever used ITNs
	
	

	Yes
	387
	80.8

	No
	92
	19.2

	Why don’t you use? ITN n=92
	
	

	No reason 
	32
	34.8

	I am not comfortable
	20
	21.7

	Too expensive 
	20
	21.7

	There are no mosquitoes
	2
	2.2

	I don’t care 
	18
	19.6

	Use ITNs if it's free
	
	

	Yes
	423
	88.3

	No
	56
	11.7

	Would you pay for ITNs
	
	

	Yes
	301
	62.8

	No
	178
	37.2

	At ease sleeping ITN 
	
	

	Yes
	301
	62.8

	No
	178
	37.2

	Sleep under ITN often
	
	

	Yes
	144
	30.1

	No
	335
	69.9

	Slept under ITN last night
	
	

	Yes
	97
	20.3

	No
	382
	79.7

	Nights a week sleep under ITN
	
	

	None
	276
	57.6

	Once
	32
	6.7

	Twice
	27
	5.6

	Three times 
	31
	6.5

	Four times
	15
	3.1

	Five times 
	18
	3.8

	Everyday 
	80
	16.7

	Use ITN last month
	
	

	Yes
	148
	30.9

	No
	331
	69.1



From Table 3b, usage patterns showed that 152 (31.7%) used ITNs primarily during the rainy season, while 102 (21.3%) used them year-round. Personal or cultural beliefs deterred 149 (30.9%) from using ITNs, with the most common belief being that they cause heat 14 (50.0%). Among those who discontinued use, 95 (41.7%) cited heat as the reason, and 56 (24.6%) reported that their nets were damaged. 
Table 3b: Usage of ITNs 
	Variable 
	Frequency n=479
	Percent

	Mostly used ITNs
	
	

	Don’t use 
	210
	43.8

	During the rainy season
	152
	31.7

	During the dry season
	15
	3.1

	All year round 
	102
	21.3

	Personal/cultural beliefs against ITN use
	
	

	Yes
	148
	30.9

	No
	331
	69.1

	State the personal/cultural belief n=28
	
	

	It hurts the eyes
	3
	10.7

	It Itches 
	4
	14.3

	Not comfortable
	5
	17.9

	Its stressful
	2
	7.1

	It causes heat
	14
	50.0

	Use ITNs and stop at some point 
	
	

	Yes
	278
	58.0

	No
	201
	42.0

	Why did you stop? n=228
	
	

	After mosquito season 
	15
	6.6

	Allergic reaction 
	41
	18.0

	Heat
	95
	41.7

	Don’t like it 
	9
	3.9

	Harsh odour 
	2
	0.9

	It got damaged 
	56
	24.6

	It makes the room ugly 
	12
	5.3

	Had a Negative experience using ITNs
	
	

	Yes
	53
	11.1

	No
	426
	88.9

	Negative experience n=53
	
	

	Increased heat
	36
	67.9

	Itchiness
	28
	52.8

	Headache
	5
	9.4

	Dizziness 
	3
	5.7

	Catarrh 
	10
	18.9

	Severity of the symptoms 
	
	

	Mild
	23
	43.4

	Moderate
	22
	41.5

	Severe 
	8
	15.1

	Method of ITNs use n=97
	
	

	Cover self
	7
	7.2

	Hang it over a bed
	72
	74.2

	Fixed to the window
	13
	13.4

	Pinned to the door
	2
	2.1

	Others 
	3
	3.1


3.4: Factors Associated with Use of ITN
Chi-square tests revealed significant associations between ITN usage and certain demographic factors: Sex: Females were more likely to use ITNs than males (p < 0.001), suggesting gender-specific interventions may be beneficial; Year of Study: Students in lower years (≤300 level) had higher usage rates compared to those in higher years (>300 level) (p = 0.034), indicating the need for sustained education throughout academic progression; Campus: Residents of the Abuja campus reported higher ITN usage than those in Delta and Choba campuses (p = 0.004), highlighting potential disparities in access or awareness across campuses.
Table 4: Factors Associated with Use of ITN
	Variable
	Use
	χ2(p-value)

	
	Yes n(%)
	No n(%)
	

	Age group
	
	
	

	≤25
	93(20.9)
	351(79.1)
	1.820(0.177)

	>25
	4(11.1)
	31(88.6)
	

	Sex
	
	
	

	Male
	26(11.0)
	210(89.0)
	24.559(<0.001)*

	Female
	71(29.2)
	172(70.8)
	

	Marital status 
	
	
	

	Single
	96(20.3)
	378(79.7)
	0.000(0.989)

	Married 
	1(20.0)
	4(80.0)
	

	Religion
	
	
	

	Christian
	95(20.3)
	373(79.7)
	0.030(0.863)

	Others
	2(18.2)
	9(81.8)
	

	Year of study 
	
	
	

	≤300L
	69(23.3)
	227(76.7)
	4.493(0.034)*

	>300L
	28(15.3)
	155(84.7)
	

	Campus
	
	
	

	Abuja
	82(24.1)
	258(75.9)
	11.021(0.004)*

	Delta
	6(12.8)
	41(87.2)
	

	Choba
	9(9.8)
	83(90.2)
	

	Knowledge 
	
	
	

	Poor
	21(17.5)
	99(82.5)
	2.017(0.365)

	Fair
	75(21.6)
	272(78.4)
	

	Good
	1(8.3)
	11(91.7)
	


*p < 0.05 indicates statistical significance.

4. Discussion of findings
This study examined “Knowledge and factors influencing the use of Insecticide-Treated Nets among undergraduate Hostel Residents in University of Port Harcourt, Rivers State, Nigeria.” 
The findings are discussed extensively under subsequent subheadings below:
4.1 Socio-Demographic Data of Participants
The Age Distribution of the participants showed that most of the students were within <20–25 years, 444 (92.7%), with a mean age of 22.3 ± 2.1 years.  This age distribution of <20-25 years aligns with the typical undergraduate age range as seen in other studies, such as that by Afolayan et al. (2023), where 94% of the undergraduates in the study were 16 -25 years old, and Samuel and Ijeoma (2022), whose respondents were clustered between 16 -25 years old. This age range is the expected demographic reality of undergraduates in universities all over the world, including Nigeria. The results further showed that the first-year students had the highest representation (25.9%). This could be explained by the fact that first-year students were often more likely to be offered on-campus accommodations than students at higher levels of study. One of the implications of this is that it is easier to establish good habits of the use of ITNs early as a freshman.
4.2 To assess the knowledge levels of ITN use among undergraduate hostel residents at the University of Port Harcourt.
The study revealed that 72.4% of the respondents had fair knowledge of ITNs. This moderate knowledge level aligns with earlier findings that suggest Nigerian university students’ knowledge of ITNs ranges from 65% to 80%. Such studies include Abraham et al. (2025), who reported a knowledge level of 66% from their respondents, and Abiola et al. (2014), who reported a knowledge level of 76.5% ± 3.19 among male university respondents. However, these findings were lower than the 94.2% knowledge level reported by Oridota et al. (2022). These differences may be attributed to the different scoring cut-off ranges adopted in each study (for instance, in this study, a score above 80% was regarded as good), the various student compositions in the different campuses, sample sizes, or exposure to recent malaria prevention campaigns. 
4.3: Proportion of undergraduate hostel residents at the University of Port Harcourt using ITN.
Though 42.6% of the respondents had ITNs, only 16.7% of them reported consistent use. This result is less than the figures obtained in the study by Ofili and Nwogueze (2024) where only 37.8% of the medical students in their study reported using the nets always, in the study conducted by Blondy and Mulumba (2022) among students in the University of Kinshasa, DRC, where 29.0% of them reported consistent use, and in the study conducted by Anene-Okeke et al. (2018) among non-medical students in the University of Nigeria, Nsukka, where they reported a 42.3% consistent ITN use, despite 53.5% admitting they possessed one. Also, Lopez and Brown (2023) stated that the students in their study showed 40.5% of good practice. The situation is not different from the study by Jacob and Nuuyoma (2019), who reported that 18% of the respondents (university students in Kavango East, Namibia) consistently used ITNs. These studies highlight the relatively low utilization of ITNs by students in Africa, where the prevalence of malaria has been consistently high.  
The low usage of insecticide-treated nets by these students in the studies in different African countries may have been influenced by factors such as discomfort from heat as a result of their use, availability, and concerns about adverse effects like allergic reactions.  
4.4 Factors influencing the use of ITNs
The result from the study showed that the factors: sex, year of study, and the campus the students resided on influenced the use of the ITNs. Females were more likely to use ITNs than males (χ² = 24.559, p < 0.001), suggesting gender-specific interventions may be beneficial. Our result was in line with that reported by Ipingbemi and Aso (2022), who carried out a study among university undergraduates at the University of Ibadan, Nigeria. Our result was also consistent with that of Williams et al. (2025b), who also reported that female students at Njala University, Sierra Leone, were much more likely to use ITNs than the males (χ² = 16.650, p < 0.001). These results exhibit the more proactive behaviour females exhibit wherever they are. These results, however, were contrary to the results from the study of Tula et al. (2023), which was carried out among students at a tertiary institution in Mubi, North-East, Nigeria. They reported that there was no significant association between the use of ITNs and gender. The similarities and differences may be explained in this way. The present study, plus those conducted in the Universities of Ibadan and Njala, may share some resemblances in climate (rainfall) compared to Mubi, where the rainfall is not as much, considering its location in the North-East part of Nigeria. These areas are characterized by high humidity and rainfall. Consequently, the mosquito density in Mubi may not be as in the other locations. The study by Tula et al. (2023) also mentioned a wide distribution of ITNs by the government. This may have caused the flattening of any gender gap that may have occurred. Another difference to consider may be that the student mix in this present study and the one in the University of Ibadan may be similar since they are universities compared to the institution in Mubi, which is a polytechnic.
Students in lower levels of study (≤300 level) had higher usage rates compared to those in higher levels >300 level (χ² = 4.493, p = .034), indicating the need for sustained education throughout academic progression. In addition, this may possibly be due to newer students being more recently exposed to health orientation programs or having recently received ITNs. Residents of the Abuja campus reported higher ITN usage than those in the Delta and Choba campuses (χ² = 11.021, p = .004), highlighting potential disparities in access or awareness across campuses.
Conclusion 
The findings from this study have shown that despite the fair levels of knowledge and awareness of ITNs, the consistent use of the ITNs by the students is less than ideal. The findings indicate that although the majority of students had heard of ITNs and over two-thirds demonstrated fair knowledge, this did not translate to consistent usage. Only less than half of the students owned ITNs, and just one-third reported frequent use, with less than a quarter using ITNs daily. Irregular use is affected significantly by a variety of factors such as discomfort, heat, access problems, and personal perceptions. 
Despite these difficulties, most of the students recommended that they would use ITNs if made readily available, affordable, and more comfortable. Therefore, targeted interventions such as ITN distribution, gender-specific health education, and hostel upgrading are advised to be implemented to bridge the gap between awareness and sustained use. 
Recommendations
The university management can collaborate with the Ministry of Health in the State to support by supplying either free ITNs or subsidized for the students to purchase. To encourage the use of ITNs, the university management can help to reduce the heat in the various hostels by providing proper ventilation and fans in the rooms. The rooms can also be made net-ready by adding hooks where students can easily hang the nets without defacing their rooms. The use of ITN and its importance can be introduced during the different orientation programmes held for new students each year. Peer educators can also be trained to reinforce the needed behaviour in their friends. The health centre gives health education to the new students when they come for their pre-admission medical tests. The importance of using ITNs can be incorporated into such health talks. With all these recommendations, the incidence of malaria ought to reduce among the hostel residents.
Limitations of this study
We acknowledge that this study has limitations due to the following: the study adopted a descriptive cross-sectional design, to carry out the survey on the knowledge and factors influencing the use of ITNs, and as such, these were measured at the same time. Hence, it cannot be certain that sex, year/level of study or campus the students lived in caused the use of ITNs; rather, we can safely say they were associated with the use of ITNs. Another potential limitation is selection bias that may have occurred during the selection of participants. It is possible that those who were selected may not have had much knowledge regarding ITNs, since most of the participants were students in the 100-level of study. Therefore, our study may have under-estimated knowledge levels. This study, therefore, reduces the generalizability of our findings beyond our respondents.
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