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INTRODUCTION
Malaria is a communicable disease, caused by the protozoan 
parasite of the genus Plasmodium. The four main species 
of Plasmodium responsible for malaria include P. vivax, P. 
falciparum, P. malariae, and P. ovale1. Malaria transmission to 
humans occurs when an infected female anopheles mosquito 
takes a blood meal from an uninfected individual thereby 

introducing the infective stage (sporozoites) of the parasite 
into the circulatory system of the host.

Malaria is endemic in the poorest countries of the world, 
causing hundreds of millions of clinical cases and more than 
2.6 million deaths each year2. More than 90% of malaria 
deaths occur in Sub-Saharan Africa, resulting in an estimated 
3000 deaths per day3. Mortality due to malaria occurs in 
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INTRODUCTION The appropriate use of insecticide-treated 
nets (ITNs) has been regarded as a successful, cost-effective, 
and efficient method of controlling malaria. The objective of 
this study is to determine the level of ownership, usage, and 
awareness of ITNs in the control of malaria among students 
of a tertiary institution in northeastern Nigeria.
METHODS This survey was a cross-sectional study 
that recruited 451 students of a tertiary institution in 
northeastern Nigeria by a simple random sampling technique 
from June to August 2022. The study employed a closed-
ended questionnaire with responses on a 4-point Likert 
scale. Statistical significance was taken at a 95% confidence 
interval with p<0.05.
RESULTS Of the 451 respondents, 229 (50.78%) and 
222 (49.22%) were female and male, respectively. The 
participants were aged 16–36 years, with those aged 16–25 
years numbering 343 (76.1%). Of the total respondents, 261 
(57.87%) owned ITNs, while 190 (42.13%) did not own 
ITNs. Ownership of ITNs was not associated with gender 

(OR=1.41; 95% CI: 0.97–2.06, p=0.07) or age (OR=0.93; 95% 
CI: 0.60–1.44, p=0.73). The results showed that government 
support in the prevention of malaria through the distribution 
of free ITNs was relatively adequate (p<0.001). Of the 
261 respondents with ITNs, 236 (90.42%) used the ITNs 
the night before the administration of the questionnaire. 
There was no significant association between ITNs usage 
with gender (OR=1.33; 95% CI: 0.58–3.03, p=0.49) or 
age (OR=1.90; CI=0.79–4.53, p=0.1502). The majority of 
the respondents (407; 90.24%) had the perception and 
awareness that regular sleeping in ITNs helps to prevent 
malaria.
CONCLUSIONS The study highlighted ITNs ownership, 
perception, and awareness of ITNs usage among the study 
population which were high and encouraging. However, 
there is need for the government to introduce distribution 
of free ITNs among school-aged children in dormitories, and 
students of higher institutions. 
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all age groups but is much more pronounced and critical 
in children aged <5 years. Other high-risk groups include 
pregnant women, non-immune travelers, displaced persons 
with no concrete shelter, and people of all ages living in areas 
of erratic malaria transmission2,3.

The appropriate use of insecticide-treated nets (ITNs) has 
been regarded as a successful, cost-effective, and efficient 
method of controlling malaria4. ITNs are known to kill 
mosquitoes and have demonstrated repelling properties 
that help to lower the number of mosquitoes that enter the 
house. Their effectiveness is two times that of untreated 
nets and their protective role when used is highly rated 
when compared with no nets4. Results from previous studies 
showed that the use of ITNs led to the reduction of new cases 
of uncomplicated malaria by half and to a>16% reduction 
in mortality compared to settings that did not use nets3,5. 
This explains why the Federal Government of Nigeria and 
non-governmental organizations (NGOs) embarked on the 
provision and distribution of ITNs to vulnerable groups and 
to the entire population at large5.

Despite the wide distribution of ITNs, malaria is still 
highly endemic in Nigeria, with a continuous increase in 
incidence, morbidity, and mortality1,6. A report of the World 
Health Organization (WHO) revealed that Nigeria in 2017 
had the highest number of malaria cases and associated 
mortality3,5. This may be attributed to many factors 
particularly poor compliance with its use, as previously 
documented in several studies7-10. Also, the persistent 
endemicity of malaria in Nigeria may be attributed to its 
climatic conditions which are favorable for the breeding of 
mosquitoes3. 

Several studies on the subject in Nigeria and Sub-Saharan 
African countries focused mainly on vulnerable children 
and pregnant mothers4,6,7. However, it is view that malaria 
control and prevention can be extended to other populations 
at risk such as students in boarding houses and tertiary 
institutions. The aim of this study was to determine the level 
of ownership, usage, and perception or awareness of ITNs 
for the control of malaria among students of the Federal 
Polytechnic Mubi, Adamawa State, Nigeria. We also aimed 
to compare the relationship between ownership and usage 
of ITNs with gender and age. This will help the government 
and stakeholders in the fight against malaria to develop life-
changing policies and operations that will enhance ITNs 
ownership and usage among similar populations and the 
general public.

METHODS
Study area
The study was carried out among students of Federal 
Polytechnic Mubi. The Federal Polytechnic Mubi is located in 
the Mubi-north Local Government Area (LGA) of Adamawa 
State. The study area is characterized by a tropical climate 
with a rainy season (May–October) and a dry season 
(November–April). Temperature ranges 23–29°C with 

high humidity, all favorable conditions for malaria vector 
development.

Study design
An institutional-based cross-sectional design was used in 
this study. For this study, only one public higher institution 
(Federal Polytechnic Mubi) was selected. A total of 460 
students were recruited for this study using simple random 
sampling technique. The study employed a closed-ended 
questionnaire (Supplementary file) with responses on a 
4-point Likert scale (strongly agree, agree, disagree, and 
strongly disagree). 

Data collection
Data for this study were obtained through the administration 
of a questionnaire. A total of 460 questionnaires were 
randomly administered to students who provided informed 
consent. Sociodemographic information was collected as 
well as data on ITNs ownership, usage, and perception or 
awareness of ITNs. Data collection occurred during the rainy 
period when the school was in session and lasted for three 
months from June to August 2022.

Data analysis
Data were analyzed using the Statistical Package for Social 
Sciences (SPSS) for Windows software version 26 (SPSS 
Inc., Chicago, IL, USA). Frequencies and percentages were 
generated for the relevant variables. Odds ratios were used to 
test for association between ITNs ownership, and usage with 
gender and age, while non-parametric Mann-Whitney test 
was used to examine for significance. Statistically significance 
was set at p<0.05.

RESULTS
Sociodemographic characteristics of the respondents
Of the 460 questionnaires distributed among the student 
population, 451 were filled in and returned, which 
constitutes a response rate of 98.0%. Of these, 229 (50.78%) 
and 222 (49.22%) were female and male, respectively. The 
participants were aged 16–36 years, with those aged 16–25 
years numbering 343 (76.1%).

The ownership and usage of ITNs among the study 
population
Of the 451 respondents, only 261 (57.87%) owned an ITN, 
while 190 (42.13%) did not own an ITN (Table 1). The 
result of the non-parametric Mann-Whitney test showed a 
significant difference (p<0.001). Of the respondents with 
ITNs, 108 (41.38%) agreed that the ITNs they were using 
were not from the government’s free distribution (Table 
1) (p<0.001). Of the 261 respondents with ITNs, 236 
(90.42%) used the ITNs the night before the administration 
of the questionnaire, while 19 (7.28%) did not use the 
ITNs. Furthermore, the result of the non-parametric Mann-
Whitney test showed a significant difference (p<0.001) that 
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agrees with the alternative hypothesis. The results further 
showed that respondents that were happy to use the ITNs 
(Table 1) were significantly more than those that were not 
(p=0.021).

Knowledge and perception of ITNs usage in the 
prevention of malaria
In total, 407 (90.24%) of the 451 respondents agreed that 
regular sleeping in ITNs helps to prevent malaria, while 44 

Table 1. Ownership, perception, and knowledge of ITN usage for the prevention of malaria among the study 
population, Nigeria, 2022

Strongly agree Agree Disagree Strongly disagree

Male Female Male Female Male Female Male Female
I don’t own an ITN 41 33 62 54 57 82 62 60
Total 74 116 139 122
The ITN I’m using was given to me 
free by the government

17 40 47 49 31 27 24 26

Total 57 96 58 50
I did not use my ITNs last night 6 4 7 8 50 64 56 66
Total 10 15 114 122
I don’t enjoy sleeping in ITNs 24 18 55 53 75 97 68 61
Total 42 108 172 129
Regular sleeping in ITNs helps to 
prevent malaria

120 101 79 107 10 9 13 12

Total 221 186 19 25

Table 2. Relationship between ITNs ownership with gender and age, Nigeria, 2022

Variable ITNs ownership Non-ownership 
of ITN

OR 95% CI p

Gender
Female 142 87 1.41 0.97–2.06 0.0711
Male 119 103
Total 261 190
Age (years)
16–25 197 146 0.93 0.60–1.44 0.7377
≥26 64 44
Total 261 190

Table 3. Relationship between ITNs usage with gender and age, among respondents with ITNs, Nigeria, 2022

Variable ITNs usage Non-usage of ITNs OR 95% CI p

Gender
Male 106 13 1.33 0.58–3.03 0.4999
Female 130 12
Total 236 25
Age (years)
16–25 182 16 1.90 0.79–4.53 0.1502
≥26 54 9
Total 236 25
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(9.76%) argued that regular usage of ITNs does not prevent 
malaria (Table 1). Furthermore, the result of the Mann-
Whitney test showed a significant difference (p=0.0000) that 
agrees with the alternative hypothesis.

The relationship between ownership of ITNs and gender 
showed that females are more likely (OR=1.41; 95% CI: 0.97–
2.06, p=0.0711) to own ITNs than males, but the correlation 
was not statistically significant (p=0.071). Also, those aged 
16–25 years were more likely (OR=0.93; 95% CI: 0.60–1.44, 
p=0.74) to own ITNs than those aged ≥26 years but the 
correlation had no substantial variance (p=0.4250), as shown 
in Table 2. 

The results in Table 3 show the correlation between ITN 
usage with gender and age. The usage of ITNs was found to 
be more likely (OR=1.33, 95% CI: 0.58–3.03, p=0.499) higher 
in females than in males, and also more likely (OR=1.89, 95% 
CI: 0.79–4.53, p=0.150) higher in those aged 16–25 years 
than in those aged ≥26 years, but the relationships were not 
statistically significantly different in both instances. 

DISCUSSION
Vector control through ITNs constitutes one of the effective 
control measures in reducing deaths due to malaria11,12. 
Malaria occurs every year and efforts by WHO and roll back 
malaria (RBM) partners have promoted ITNs as a form of 
personal protection that reduces illness, severe disease, and 
deaths in malaria endemic regions13. This study surveyed the 
possession, usage, and perception of ITNs in the prevention 
of malaria among students of a tertiary institution in 
northeastern Nigeria.

In the present study, the word ownership was used to 
classify individuals that possessed at least one ITNs. The 
findings of this study showed that most of the students in 
the study area owned an ITN. This corroborated reports from 
Ghana13,14. However, the 57.87% ownership of ITNs among 
the population was quite lower than the 71.0%15, 75.3%16, 
81.7%13, 90.0%4, and 96.9%17 ownership reported in Kenya, 
South Africa, Ghana, Cameroon, and Kenya, respectively. 
Furthermore, the percentage ownership of ITNs in this study 
was higher than 11.1% reported among pregnant women in 
a rural community in southwest Nigeria2. The differences in 
the percentage ownership of ITNs in this study could be due 
to sociodemographic attributes, study population, seasonal 
differences, and cultural beliefs.

The lack of significant difference in the relationship 
between ownership of ITNs with gender or age showed that 
these parameters may not have influenced the ownership of 
ITNs among the study population. 

The high proportion (42.1%) of respondents without 
ITNs is of concern and could be explained partly by the 
carefree attitudes of the student population. Other factors 
could be financial constraints to purchasing ITNs from the 
market, and/or non-inclusion of the study population in the 
distribution of free ITNs in Nigeria.

The results of this study demonstrate that government 

support in the prevention of malaria through the distribution 
of free ITNs was relatively high as more than 50% of the 
respondents were given free ITNs by the government. 
This observation is in agreement with a previous study in 
southwest Nigeria where they reported that more than half 
of their respondents were given free ITNs2. In agreement 
with the results of the present study, a study from Ghana 
reported that the majority of their study population (62.8%) 
obtained free ITNs13. However, the findings of our study were 
in contrast to a similar study in western Ethiopia where only 
3.8% of their respondents obtained their ITN free of charge18.

Although the results of this study suggest an elevated 
level of government effort in curbing the spread of malaria 
among the study population through the distribution of free 
ITNs; however, based on the respondents that did not own 
ITNs in this study, ITN ownership in the study area is below 
the Abuja declaration of 2000, which is to provide adequate 
individual and community protective measures such as the 
provision of ITNs to at least 60% of those at risk of malaria 
by 2005, and 80% ITN ownership by the end of 201013,19,20. 
Although the objective of the declaration was belated more 
than a decade ago, the concern of the declaration was 
mainly directed to children, especially those aged <5 years 
and pregnant women. This notwithstanding, the relevance 
of the objective is still valid today. More so, the students in 
our study population are also at risk if not protected, and 
may constitute a population through which the parasite may 
spread to other vulnerable populations. 

To roll back malaria in Sub-Saharan African countries 
like Nigeria, a concerted effort must be made to ensure that 
school-aged children especially those in boarding schools 
and students of higher institutions are direct beneficiaries 
of free ITNs distribution embarked upon by the government 
in collaboration with non-governmental organizations and 
other donor agencies. This would immensely help to attain 
the goal of ITN coverage in Nigeria, and also reduce the 
menace and endemicity of malaria in the country. 

In this study, usage of ITN was defined to be sleeping 
under an ITN the night before the administration of the 
questionnaire. The finding that the majority (90.42%) of 
the respondents used ITNs the night before the survey 
was similar to the reports of previous studies in Kenya17, 
Myanmar, China21, and Ghana22 that documented 98.1%, 
97.3%, and 89.0% usage rate among respondents that 
owned ITNs, respectively. The usage rate of 60–80% 
was also documented in other African countries13,23-25 
which corroborates the finding of this study. However, the 
lower usage rate of 49.1%2, and 15%26, respectively, were 
reported among children and pregnant women in a rural 
community in southwest Nigeria, and among residents of 
the Calabar metropolis. Similarly, lower rates of 19.6%27 
and 33.5%28 were also documented in Ethiopia, and 9.0% 
in Mozambique29, in contrast to the finding of this study. The 
differences in the usage rate between the present study and 
others could be explained by the difference in the cultural 
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beliefs and the study population. More so, the differences in 
the usage rate in the various study populations mentioned 
earlier may reflect the availability and the level of compliance 
and awareness of the use of ITNs for the prevention of 
malaria. In support of this, a study conducted in Ethiopia 
attributed the higher use of ITNs in their study population 
to the distribution of free ITNs by the government30. 

The non-usage of an ITN among few respondents (9.58%) 
in this study may be attributed to many factors, including the 
heat or elevated night temperature, fear of chemicals3,26, and 
non-accessibility to ITNs due to high cost, as documented in 
Nigeria31-33, Ghana34, and Zimbabwe35.

The results of this study also show that the usage of ITNs 
among the study population was not influenced by gender 
or age. 

The high (90.24%) perception of the respondents of 
the use of ITNs for malaria prevention is not unexpected. 
This is because the study population was students from an 
institution of higher learning and is thus expected to be more 
innovative and knowledge-driven. The high awareness of 
the effectiveness of ITNs for the prevention of malaria in our 
study population corroborates reports of previous studies in 
Ogun36, Sokoto33, Lagos37, Cross-River26, and Enugu States38 of 
Nigeria, respectively, that documented that more than 97%, 
74.4%, 84%, 80%, and 67.2% of their respondents believed 
in the effectiveness of ITNs usage in reducing the menace of 
the malaria vector. Also, in agreement with the finding of this 
study, another study from Ghana documented that 95% of 
their respondents had awareness of the effectiveness of ITNs 
usage in the prevention of malaria39.

Lower awareness of ITN usage in the prevention of 
malaria was also documented in Nigeria; such as 41.1 %32 
in Osogbo Osun State, and 51.4%31 in Ile-Ife southwestern 
Nigeria. The differences in the level of awareness could 
be attributed to differences in the study population, 
geographical area, beliefs in other methods of malaria 
prevention such as the use of mosquito coil, mosquito 
spray insecticide, and the economic disposition of the study 
population.

Although the use of ITNs had been suggested as the 
most effective and most accessible method for the control 
of malaria in endemic communities12, evidence from 
previous studies documented that long-term exposure to 
insecticides (chemicals used to treat the nets) may lead to 
poisoning, which is associated with some chronic diseases 
and sometimes death40, 41.

Strengths and limitations
The major limitation of this survey is the focus on only one 
tertiary institution. Also, the level of ITN usage was based 
only on the previous night before the survey, so it may not 
be appropriate to generalize the outcome to the entire study 
area and beyond. On the other hand, the outlined limitations 
do not undermine the logic and the perceptiveness of the 
study findings. This is because the findings of the study 

provide insight on the knowledge, practice and perception 
of ITNs for the prevention of malaria among the study 
population, which could be an index of what is obtainable in 
their respective homes and communities. 

CONCLUSIONS
The findings of this study provide baseline information 
on the ownership, usage and perception of ITNs for the 
prevention of malaria in the study area. The level of ITN 
ownership and awareness of its usage to combat malaria was 
encouraging. More so, the level of government involvement in 
malaria prevention through the distribution of free ITNs was 
also moderately high and encouraging. We recommended 
the introduction of free ITNs among study populations 
similar to that of our study area who are also at risk of the 
scourge of malaria. More of this type of study are needed in 
other institutions to ascertain the level of ownership and 
awareness of ITN usage.

REFERENCES
1. Asuquo EF, Edet OB, Sampson-Akpan PE, Duke E, Nsemo 

AD, Ajah CI. Utilization of insecticide treated nets among 
pregnant women and mothers with under five children in 
Ikot Omin community, Calabar, Nigeria. Global Journal of Pure 
and Applied Sciences. 2017;23(1):167. doi:10.4314/gjpas.
v23i1.17

2. Adebayo AM, Akinyemi OO, Cadmus EO. Ownership and 
utilisation of insecticide-treated mosquito nets among 
caregivers of under-five children and pregnant women in 
a rural community in southwest Nigeria. J Prev Med Hyg. 
2014;55(2):58-64.

3. Ajegena BK, Oti VB. The challenges of using Insecticides 
Treated Nets (ITNs) in curbing malaria in Nigeria: a 2000-
2018 systematic review. J Infect Dis Epidemiol. 2020;6(4). 
doi:10.23937/2474-3658/1510140

4. Ntonifor NH, Veyufambom S. Assessing the effective use of 
mosquito nets in the prevention of malaria in some parts 
of Mezam division, Northwest Region Cameroon. Malar J. 
2016;15(1):390. doi:10.1186/s12936-016-1419-y

5. World Health Organization. World malaria report 2018. 
WHO; 2018. Accessed December 19, 2022. https://www.
who.int/publications/i/item/9789241565653

6. Israel OK, Fawole OI, Adebowale AS, et al. Caregivers’ 
knowledge and utilization of long-lasting insecticidal nets 
among under-five children in Osun State, Southwest, Nigeria. 
Malar J. 2018;17(1):231. doi:10.1186/s12936-018-2383-5

7. Bisi-Onyemaechi AI, Obionu CN, Chikani UN, Ogbonna IF, 
Ayuk AC. Determinants of use of insecticide-treated nets 
among caregivers of under-five children in Enugu, South 
East Nigeria. Annals of Tropical Medicine and Public Health. 
2017;10(4):1037. doi:10.4103/atmph.atmph_758_16

8. Amoran OE, Senbanjo IO, Asagwara CE. Determinants of 
insecticide treated nets use among youth corp members 
in Edo State, Nigeria. BMC Public Health. 2011;11:728. 
doi:10.1186/1471-2458-11-728

https://doi.org/10.18332/pht/
http://doi.org/10.4314/gjpas.v23i1.17
http://doi.org/10.4314/gjpas.v23i1.17
http://doi.org/10.23937/2474-3658/1510140
http://doi.org/10.1186/s12936-016-1419-y
https://www.who.int/publications/i/item/9789241565653
https://www.who.int/publications/i/item/9789241565653
http://doi.org/10.1186/s12936-018-2383-5
http://doi.org/10.4103/atmph.atmph_758_16
http://doi.org/10.1186/1471-2458-11-728


Research paper

Public Health Toxicol. 2023;3(1):8
https://doi.org/10.18332/pht/162333

6

9. Aribodor DN, Ikpeze OO, Oyindo AE, Okoye CM. Survey 
of indoor adult malaria vectors and challenges of using 
long-lasting insecticide-treated nets in malaria control in 
Awka-Etiti, Anambra State, Nigeria. Nigerian Journal of 
Parasitology. 2011;32(2):163-167.

10. Uzoamaka AS, Onyemaechi E, Ajogwu OSR. Knowledge and 
utilization of Insecticide-treated nets in a Rural Community 
in Southeast, Nigeria. International Journal of Health Science 
and Research. 2016;6(2):37-43. Accessed December 19, 
2022. https://www.ijhsr.org/IJHSR_Vol.6_Issue.2_Feb2016/6.
pdf

11. World Health Organization. World Malaria Report 2019. 
WHO; 2019. Accessed December 19, 2022. https://www.
who.int/publications/i/item/9789241565721

12. Omonijo AO, Omonijo A, Okoh HI, Ibrahim AO. Relationship 
between the usage of Long-asting Insecticide-Treated Bed 
Nets (LLITNs) and malaria prevalence among school-age 
children in Southwestern Nigeria. J Environ Public Health. 
2021;2021:8821397. doi:10.1155/2021/8821397

13. Nyavor KD, Kweku M, Agbemafle I, et al. Assessing the 
ownership, usage and knowledge of insecticide treated nets 
(ITNs) in malaria prevention in the Hohoe Municipality, 
Ghana. Pan Afr Med J. 2017;28:67. doi:10.11604/
pamj.2017.28.67.9934

14. Ahorlu CS, Adongo P, Koenker H, et al. Understanding the gap 
between access and use: a qualitative study on barriers and 
facilitators to insecticide-treated net use in Ghana. Malar J. 
2019;18(1):417. doi:10.1186/s12936-019-3051-0

15. Atieli HE, Zhou G, Afrane Y, et al. Insecticide-Treated Net 
(ITN) ownership, usage, and malaria transmission in the 
highlands of western Kenya. Parasit Vectors. 2011;4:113. 
doi:10.1186/1756-3305-4-113

16. Kanyangarara M, Hamapumbu H, Mamini E, et al. Malaria 
knowledge and bed net use in three transmission settings 
in southern Africa. Malar J. 2018;17(1):41. doi:10.1186/
s12936-018-2178-8

17. Ng’ang’a PN, Aduogo P, Mutero CM. Long Lasting Insecticidal 
Mosquito Nets (LLINs) ownership, use and coverage 
following mass distribution campaign in Lake Victoria 
basin, Western Kenya. BMC Public Health. 2021;21(1):1046. 
doi:10.1186/s12889-021-11062-7

18. Legesse Y, Tegegn A, Belachew T, Tushune K. Knowledge, 
attitude, and practice about malaria transmission and its 
preventive measures among households in urban areas 
of Assosa Zone, Western Ethiopia. Ethiop J Health Dev. 
2007;21(2):157-165. doi:10.4314/ejhd.v21i2.10044 

19. World Health Organization, Roll Back Malaria. 2005-2010 
Roll Back Malaria: Global Strategic Plan. Presented at: 
National Directors of Epidemiology and Malaria Programs 
Meeting; November 7-10, 2005; San José, Costa Rica. 
Accessed December 19, 2022. https://www.paho.org/en/
file/23267/download?token=7orlfEqf   

20. Snow RW, Marsh K. Malaria in Africa: progress and 
prospects in the decade since the Abuja Declaration. 
Lancet. 2010;376(9735):137-139. doi:10.1016/S0140-

6736(10)60577-6
21. Liu H, Xu JW, Guo XR, et al. Coverage, use and maintenance 

of bed nets and related influence factors in Kachin Special 
Region II, northeastern Myanmar. Malar J. 2015;14:212. 
doi:10.1186/s12936-015-0727-y

22. Asumah MN, Akugri FA, Akanlu P, Taapena A, Boateng F. 
Utilization of insecticides treated mosquito bed nets among 
pregnant women in Kassena-Nankana East municipality 
in the upper east region of Ghana. Public Health Toxicol. 
2021;1(2):9. doi:10.18332/pht/144533

23. Baume CA, Marin MC. Intra-household mosquito net use in 
Ethiopia, Ghana, Mali, Nigeria, Senegal, and Zambia: are nets 
being used? Who in the household uses them? Am J Trop Med 
Hyg. 2007;77(5):963-971. doi:10.4269/ajtmh.2007.77.963

24. Noor AM, Mutheu JJ, Tatem AJ, Hay SI, Snow RW. Insecticide-
treated net coverage in Africa: mapping progress in 2000-
07. Lancet. 2009;373(9657):58-67. doi:10.1016/S0140-
6736(08)61596-2

25. Smithuis FM, Kyaw MK, Phe UO, et al. The effect of 
insecticide-treated bed nets on the incidence and prevalence 
of malaria in children in an area of unstable seasonal 
transmission in western Myanmar. Malar J. 2013;12:363. 
doi:10.1186/1475-2875-12-363

26. Komomo EA, Egena R, Irene C, Ayorinde AO, Agada PO. 
Assessment of the utilization of Insecticide Treated Nets 
(ITNs) in Calabar Metropolis, Cross River State, Nigeria. 
Journal of Health, Medicine and Nursing. 2016;26:196-205. 
Accessed December 19, 2022. https://core.ac.uk/download/
pdf/234691806.pdf

27. Graves PM, Richards FO, Ngondi J, et al. Individual, household 
and environmental risk factors for malaria infection in 
Amhara, Oromia and SNNP regions of Ethiopia. Trans R Soc 
Trop Med Hyg. 2009;103(12):1211-1220. doi:10.1016/j.
trstmh.2008.11.016

28. Gobena T, Berhane Y, Worku A. Low Long-Lasting nsecticide 
Nets (LLINs) use among household members for protection 
against mosquito bite in Kersa, Eastern Ethiopia. BMC Public 
Health. 2012;12:914. doi:10.1186/1471-2458-12-914

29. Biadgilign S, Reda A, Kedir H. Determinants of ownership 
and utilization of insecticide-treated bed nets for malaria 
control in eastern Ethiopia. J Trop Med. 2012;2012:235015. 
doi:10.1155/2012/235015 

30. Animut A, Gebre-Michael T, Medhin G, et al. Assessment of 
distribution, knowledge, and utilization of insecticide-treated 
nets in selected malaria-prone areas of Ethiopia. Ethiop 
J Health Dev 2008;22(3):216-305. Accessed December 
19, 2022. https://www.ejhd.org/index.php/ejhd/article/
view/511/373

31. Abiona TC, Adasofunjo MO, Onayade AA, Afolabi OT, Asaolu 
SO. Awareness and utilization of insecticide-treated bed nets 
in Ile-Ife, South-Western Nigeria. Nig Med J. 2005;46:76-79.

32. Adeyemi SA, Adekanle DA, Akinola SE. Use prevalence 
of insecticide-treated mosquito bed nets among the 
pregnant population in Osogbo, Nigeria. Niger Med Pract. 
2007;52(2):29-32. doi:10.4314/nmp.v52i2.28887

https://doi.org/10.18332/pht/
https://www.ijhsr.org/IJHSR_Vol.6_Issue.2_Feb2016/6.pdf
https://www.ijhsr.org/IJHSR_Vol.6_Issue.2_Feb2016/6.pdf
https://www.who.int/publications/i/item/9789241565721
https://www.who.int/publications/i/item/9789241565721
http://doi.org/10.1155/2021/8821397
http://doi.org/10.11604/pamj.2017.28.67.9934
http://doi.org/10.11604/pamj.2017.28.67.9934
http://doi.org/10.1186/s12936-019-3051-0
http://doi.org/10.1186/1756-3305-4-113
http://doi.org/10.1186/s12936-018-2178-8
http://doi.org/10.1186/s12936-018-2178-8
http://doi.org/10.1186/s12889-021-11062-7
http://doi.org/10.4314/ejhd.v21i2.10044
https://www.paho.org/en/file/23267/download?token=7orlfEqf
https://www.paho.org/en/file/23267/download?token=7orlfEqf
http://doi.org/10.1016/S0140-6736(10)60577-6
http://doi.org/10.1016/S0140-6736(10)60577-6
http://doi.org/10.1186/s12936-015-0727-y
http://doi.org/10.18332/pht/144533
http://doi.org/10.4269/ajtmh.2007.77.963
http://doi.org/10.1016/S0140-6736(08)61596-2
http://doi.org/10.1016/S0140-6736(08)61596-2
http://doi.org/10.1186/1475-2875-12-363
https://core.ac.uk/download/pdf/234691806.pdf
https://core.ac.uk/download/pdf/234691806.pdf
http://doi.org/10.1016/j.trstmh.2008.11.016
http://doi.org/10.1016/j.trstmh.2008.11.016
http://doi.org/10.1186/1471-2458-12-914
http://doi.org/10.1155/2012/235015
https://www.ejhd.org/index.php/ejhd/article/view/511/373
https://www.ejhd.org/index.php/ejhd/article/view/511/373
http://doi.org/10.4314/nmp.v52i2.28887


Research paper

Public Health Toxicol. 2023;3(1):8
https://doi.org/10.18332/pht/162333

7

33. Isah AY, Nwobodo EI. Awareness and utilization of insecticide 
treated mosquito nets among pregnant mothers at a tertiary 
health institution in north-western Nigeria. Niger J Med. 
2009;18(2):175-178. doi:10.4314/njm.v18i2.45059

34. Binka FN, Adongo P. Acceptability and use of insecticide 
impregnated bednets in northern Ghana. Trop Med Int 
Health. 1997;2(5):499-507.

35. Alaii JA, Hawley WA, Kolczak MS, et al. Factors affecting use of 
permethrin-treated bed nets during a randomized controlled 
trial in western Kenya. Am J Trop Med Hyg. 2003;68(4 
Suppl):137-141.

36. Adeneye AK, Jegede AS, Nwokocha EE, Mafe MA. Perception 
and affordability of long-lasting insecticide-treated nets 
among pregnant women and mothers of children under 
five years in Ogun State, Nigeria. J Infect Public Health. 
2014;7(6):522-533. doi:10.1016/j.jiph.2014.07.008

37. Aina BA, Ayeni FA. Knowledge and use of insecticides treated 
nets as a malaria preventive tool among pregnant women 
in a local government area of Lagos State, Nigeria. Journal 
of Applied Pharmaceutical Science 2011;1(7):162-166. 
Accessed December 19, 2022. https://www.japsonline.com/
admin/php/uploads/196_pdf.pdf

38. Onwujekwe O, Uzochukwu B, Ezumah N, Shu E. Increasing 
coverage of insecticide-treated nets in rural Nigeria: 
implications of consumer knowledge, preferences and 
expenditures for malaria prevention. Malar J. 2005;4:29. 
doi:10.1186/1475-2875-4-29

39. Abokyi LN, Asante KP, Mahama E, et al. Use of Antimalarial 
in the management of fever during a community 
survey in the Kintampo districts of Ghana. PLoS One. 
2015;10(11):e0142106. doi:10.1371/journal.pone.0142106

40. Azaroff LS, Neas LM. Acute health effects associated with 
nonoccupational pesticide exposure in rural El Salvador. 
Environ Res. 1999;80(2 Pt 1):158-164. doi:10.1006/
enrs.1998.3878

41. Murphy MW, Sanderson WT, Birch ME, et al. Type and toxicity 
of pesticides sold for community vector control use in the 
Gambia. Epidemiology Research International. 2012;2012:1-
6. doi:10.1155/2012/387603

ACKNOWLEDGEMENTS 
We express our appreciation to all the students that participated in this study, particularly the STB 315 2022 study class that helped in the collation 
of the study questionnaire.

CONFLICTS OF INTEREST 
The authors have completed and submitted the ICMJE Form for Disclosure of Potential Conflicts of Interest and none was reported.

FUNDING 
There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED CONSENT
The study was approved by the Research Board of the Department of Biological Science Technology, Federal Polytechnic Mubi (Approval number: 
FPM/BST/Vol. 1/101; Date: 10 May 2022). Participants provided informed consent. 

DATA AVAILABILITY 
The data are available from the authors on reasonable request. 

AUTHORS’ CONTRIBUTIONS
MYT designed the study protocols and wrote the first draft of the manuscript. TBD and TM helped with the literature search, data collation and 
analyses. OI and ASA gave professional and scientific advice, and corrected the draft. All authors read and approved the final manuscript.

PROVENANCE AND PEER REVIEW  
Not commissioned; externally peer reviewed.

https://doi.org/10.18332/pht/
http://doi.org/10.4314/njm.v18i2.45059
http://doi.org/10.1016/j.jiph.2014.07.008
https://www.japsonline.com/admin/php/uploads/196_pdf.pdf
https://www.japsonline.com/admin/php/uploads/196_pdf.pdf
http://doi.org/10.1186/1475-2875-4-29
http://doi.org/10.1006/enrs.1998.3878
http://doi.org/10.1006/enrs.1998.3878
http://doi.org/10.1155/2012/387603

