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Abstract 

Background: Malaria causes an overwhelmingly large number of cases and deaths round the 

globe every year. Insecticide treated mosquito nets (ITNs) have raised a renewed interest to serve as 

tools for malaria control in Africa. This survey was, therefore, designed to provide information about 

the knowledge, attitude and experience of the community about malaria as a disease and its 

preventive methods, particularly acceptability, affordability and compliance to the use of insecticide 

treated mosquito nets, and factors influencing its possession and utilization of ITNs among Gyadi-

Gyadi communities in Kano, Nigeria. Methods: A community based cross-sectional study was 

conducted in Gyadi-Gyadi from March 2019 to April 2019. Data was collected using a pretested 

structured questionnaire. Descriptive analysis was performed to obtain the frequency distribution of 

the variables. Results: The result shows that 341 participants responded to the questionnaire. 64.5% 

of the respondents had heard about the mosquito net. 45% of the respondents in the survey reported 

the presence of at least one mosquito net in their households. 69.2% of the participants perceived 

fever, headache and chilling of the body as the main symptoms of malaria. Conclusion: The utilization 

of mosquito nets at the time of the study was very low. However, acceptability and willingness to use 

ITNs for malaria prevention was very high. It is recommended that communities should be strongly 

sensitized on the importance of ITNs for malaria control, and the availability and affordability should 

be insured. 
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Introduction 

Malaria is a disease caused by the protozoan 

parasites of the genus Plasmodium. The five 

species that commonly infect humans are: 

Plasmodium falciparum, Plasmodium vivax, 

Plasmodium ovale, Plasmodium malariae and 

Plasmodium knowlesi [1]. P. falciparum is 

found in the tropics and sub- tropics and it is 

the most important species as it is responsible 

for 50% of all morbidity and mortality from 

severe malaria. P. vivax is seen in tropics and 

sub- tropical areas and is less dangerous but 

more widespread. It is transmitted to humans by 

the bite of infected female Anopheles mosquito 

of more than 30 species [1]. In sub-Saharan 

Africa, Anopheles gambiae, Anopheles 

arabiensis and Anopheles funestus are the 

primary vectors of malaria parasites and show 

highly anthropophagic tendencies [1]. 

Malaria is a complex disease that varies 

widely in epidemiology and clinical 

manifestation in different parts of the world. 

This variability is caused by factors such as the 

species of malaria parasites that occur in a 

given area, their susceptibility to commonly 

used or available antimalarial drugs, the 

distribution and vectorial capacity of mosquito 

vectors, climate and other environmental 

conditions and the behaviour and level of 

acquired immunity of the exposed human 

populations. In particular, young children, 

pregnant women, and non-immune visitors to 

malaria endemic areas are at greatest risk of 

severe or fatal illness [2]. 

Early detection and prompt treatment of 

malaria cases, selective vector control (indoor 

residual spray, use of insecticide treated 

mosquito nets and source reduction) and 

1

mailto:salisuahmadaliyu@yahoo.com


epidemic prevention and control are the major 

strategies adopted in the country. So far, the 

application of in-house insecticide spraying has 

been at the center of vector control operations 

[3]. 

Malaria remains a major public health 

problem particularly in many tropical countries, 

resulting in decreased productive capacity and 

increased poverty despite the intensive attempts 

being exerted to control it especially in sub-

Saharan Africa [4, 5, 6]. 

In Nigeria, Malaria is a major public health 

problem where it accounts for more cases and 

deaths than any other country in the world. 

Malaria is a risk for 97% of Nigeria’s 

population. The remaining 3% of the 

population live in the malaria free highlands. 

There are an estimated 100 million malaria 

cases with over 300,000 deaths per year in 

Nigeria. This compares with 215,000 deaths per 

year in Nigeria from HIV/AIDS. Malaria 

contributes to an estimated 11% of maternal 

mortality [7]. 

In Nigeria, malaria in pregnant women is a 

major public health concern because it is the 

major cause of maternal mortality. The major 

complications in pregnant women resulting 

from malaria are low birth weight in new-born 

babies, high placental plasmodia burden, foetal 

complications, and sometime new born death 

[8, 9]. 

Currently, insecticide treated mosquito nets 

(ITNs) have received serious attention and have 

raised renewed interest to serve as tools in 

malaria control. In Africa, the use of this 

control strategy has been proved to be cost- 

effective means for the control of malaria, 

especially among children under 5 years of age 

and pregnant women [5, 6]. 

Studies conducted in different African 

countries have shown the effectiveness of ITNs 

[10, 11, 12]. Moreover, other controlled trials 

have also confirmed an over-all reduction in 

child mortality [13, 14, 15]. 

Thus, based on these epidemiological 

evidences, it could be argued that ITNs have 

become one of the major components of vector-

targeted interventions in Africa [5, 6]. 

Nigeria has adopted the use of ITNs as one 

of its vector control strategies primarily in 

selected malarious areas with the view to a 

gradual scaling-up of the intervention. The use 

of mosquito nets is, however, limited and there 

are a number of possible explanations for this 

low coverage. These may be due to lack of 

cultural exposure to the use of mosquito nets, 

lack of awareness, absence of a sustainable 

mechanism for the distribution of ITNS, low 

acceptance by the community, and concerns 

regarding its high cost. Since this strategy, as 

one of the vector control options in the country, 

is a new initiative, understanding the 

perceptions and willingness of the community 

towards using ITNs as well as the factors 

influencing its usage is a prerequisite for 

designing strategies aimed at scaling-up 

mosquito net implementation programmed in 

Nigeria. 

The rationale for selecting these areas was to 

initiate the introduction and implementation of 

ITNs in semi-urban and development project 

areas and gradually expand it to other malarious 

areas. The assumption was that the people 

residing in these areas might have awareness 

about mosquito nets and their importance in 

preventing malaria morbidity and mortality. 

These areas are mostly exempted from regular 

indoor residual spray activities. 

Insecticide-treated nets (ITNs) have 

become important tools that provide a simple 

and effective means of preventing malaria in 

highly endemic areas [16]. At present large 

scale ITN programs are being implemented in 

sub-Saharan Africa, Asia and Latin America 

using a number of operational approaches 

[17]. 

Large-scale trials of ITNs have 

demonstrated that they reduce malaria 

mortality and morbidity under a variety of 

Several epidemiological conditions [18, 19, 

20, 21, 22, 23, 24, 25, 26]. Results from such 

studies provide enough evidence to galvanize 

consensus in the global community that 

provision of ITNs should receive priority 

[20]. At the African summit on Roll Back 

Malaria in Abuja, Nigeria in April 2000, 

heads of states and senior representatives 

from 44 malaria afflicted countries in Africa 

agreed to a goal of providing ITNs to at least 

60% of those at risk of malaria, particularly 

pregnant women and children less than five 

years of age, by 2005 [20, 27, 28, 29, 30, 31]. 

This target has also been set by the Ministry 

of Health and Roll Back Malaria partners in 

Kano [18]. But coverage in Africa is still 

unacceptably low [31, 32] only 3% of 
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African children are sleeping under ITN, and 

only about 20% are sleeping under any kind 

of net [32]. 

Apart from coverage, issues regarding the 

utilization of ITNs are very crucial. This is 

because the ITNs that are available at a 

household level may be left unused or even if 

they are used, vulnerable members of the 

household may not be given priority and/ or 

the usage may be intermittent. The maximum 

malaria reduction impact of ITNs will only 

be achieved if people acquire nets, treat/ re-

treat them, make sure that the most 

vulnerable household members sleep under 

them, and use nets all year round [33] 

Discrepancies between possession and 

utilization have been elicited by studies 

carried out in different African countries [34, 

35]. 

Yet, there is no properly documented 

evidence regarding the coverage and 

utilization of ITNs in the study locality. This 

survey was, therefore, designed to provide 

information about the knowledge, attitude and 

experience of the community about malaria as a 

disease and its preventive methods, particularly 

acceptability, affordability and compliance to 

the use of insecticide treated mosquito nets, and 

factors influencing its possession and 

utilization of ITNs among Gyadi-Gyadi 

communities in Kano, Nigeria. 

Methodology 

Study Area and Study Design 

The study was conducted in Gyadi-Gyadi, 

which is one of the towns found in Tarauni 

local government Kano state. According to 

2006, national housing and population census, 

the projected estimated population of the 

Gyadi-Gyadi was 65,000. A community-based 

cross- sectional study was conducted using 

interviewer-administered questionnaire from 

March 2019 to April 2019. 

Sample Size Determination 

In this study, manual calculation of the 

sample size using Morgan and Krejcie [36] 

formula was used for sample size 

determination, as stated below: 

S= X2NP (1-P) ÷d2 (N-1) +X2P (1-P) 

Where: 

S = Required sample size 

X2 = The table value of the chi-square at 

desired confidence (3.841) 

N = Study Population size (3000) 

P = Population proportion assumed to be 

0.50 since this would provide maximum sample 

size 

d2= Degree of accuracy of the result 

expressed as proportion 0.050 

3.841×3000×0.5×0.5 

0.0025×2999+3.841×0.5×0.5  

2880.75 = 341 

8.45775 

Hence 341 participants 

Inclusion and Exclusion Criteria 

Resident individuals aged 18 years and 

above and willing to participate were included 

in the study. Individuals who stayed as guests in 

the selected households, those who were <18 

years of age and who had chronic illnesses, 

were excluded from the study. 

Data Collection 

Data was collected from eligible and 

willing participants using a pre-tested, 

structured questionnaire, adapted from the 

sample questionnaire in the guide to 

developing knowledge, attitude and practice 

surveys developed by the World Health 

Organization and Stop malaria Partnership. 

Socio-demographic information including 

age, gender, occupation, education, and 

socio-economic status were collected. The 

knowledge of the participants on symptoms 

suggestive of malaria, cause of malaria, 

treatment and preventive measures, attitude 

and practices regarding malaria disease were 

also collected. 

Data Analysis 

Data were analyzed using Statistical Package 

for Social Science (SPSS) software version 

16.0 at that time with the help of the 

Statistician. The descriptive statistical method 

was used to analyze frequencies and 

percentages. 

Ethical Considerations 

This study was conducted only after 

obtaining approval from Gyadi-Gyadi District 

Head. 
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Results 

A total of 341 respondents were interviewed, 

giving 100% response rate. The majority, 201 

(58.9%) of the respondents were males. Among 

all, 91 (26.7%) of respondents were 31-35 years 

of age. Of the study subjects, 223 (65.4%), 

were married. The socio-economic 

characteristics of the study showed that, among 

all respondents, 221 (64.8%) of respondents 

attended formal education, among this 145 

(42.5%) of respondents were primary school 

completed, 76 (22.3%) of respondents were 

secondary school and above completed, while 

120 (35.2%) of respondents reported that they 

were took informal education (were illiterate 

and only read and write). Similarly, results of 

occupational status of respondents indicated, 

150 (44%) of respondents were farmers, 46 

(13.5%) were Government employed, 70 

(20.5%) were Merchants and 75 (22%) were 

House wives (Table 1). 

Table 1. Socio Demographic Characteristics of the Participants (n=341) 

Characteristics Frequencies (n=341) Percentages 

% 

Gender  

Males 201 58.9 

Females 140 41.1 

Ages    

20-25 60 17.6 

26-30 70 20.5 

31-35 91 26.7 

36-40 72 21.1 

41+ 48 14.1 

Marital Status  

Married 223 65.4 

Single 96 28.2 

Divorce 9 2.6 

Widowed 13 3.8 

Education  

Illiterate 75 22 

Can read and write 45 13.2 

Primary 145 42.5 

Secondary and above 76 22.3 

Occupation  

House wife 75 22 

Farmers 150 44 

Government employee  46 13.5 

Merchants 70 20.5 

Majority of the households Ever heard about 

the mosquito net 220 (64.5%), majority of the 

households did not own any mosquito net, the 

main reasons cited being inability to afford the 

price 95 (27.9%), Shortage of nets during free 

provision 49 (14.4%) Not knowing its use 47 

(13.8%) Surprisingly, 228 (45%) of the 

respondents Possess at least one mosquito net. 

However, 200 (30%) of the respondents 

Possess at least one ITNs. With regard to the 

sources of ITNs, majority of the respondents 

164 (48.1%) said they obtained the ITNs from 

health institution, freely. Similarly, 224 

(65.7%) of the respondents said that the 

Duration of the possession of the nets are 1-5 

years (Table 2). 
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Table 2. Mosquito Net Possession among the Studied Households (n=341) 

Characteristics Frequencies (n=341) Percentages (%) 

Ever heard about the mosquito net 

Yes 220 64.5 

No 121 35.5 

Possession of at least one mosquito net 

Yes 228 45 

No 113 55 

Possession of at least one ITN 

Yes 200 30 

No 141 50 

Possession of at least 2 mosquito nets  20 

Yes 140  

No 201 8 

Possession of at least 2 ITNs  65.3 

Yes 131 21.7 

No 210 5 

Number of any mosquito net possessed 

One 158 7 

Two or more 183 93 

Number of ITNs possessed 

One 174 51.0 

Two or more 167 49.0 

Cumulative number of nets identified during the study 

Any mosquito net 245 71.8 

ITNs 96 28.2 

Nets observed and presence confirmed 

Yes 318 93.3 

No 23 6.7 

Source of nets 

From health institution, freely 164 48.1 

From health institution, with payment 25 7.3 

Bought from market/ shop 112 32.8 

From other source, freely 21 6.2 

From other source, with payment 19 5.6 

Duration of possession of the nets 

< 1 year 106 31.1 

1-5 years 224 65.7 

≥ 6 years 9 2.6 

Don’t remember 2 0.6 

Brand of nets 

PermaNet 221 64.8 

UNICEF 102 29.9 

SafeNite 12 3.5 

PowerNet 3 0.9 

Olyset 1 0.3 

Net Mark 1 0.3 

Unknown 1 0.3 

Reason for not owning any mosquito nets 

inability to afford the price 95 27.9 
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Shortage of nets during free provision 49 14.4 

Not knowing its use 47 13.8 

Absence of mosquitoes 38 11.1 

Using other preventive methods 39 11.4 

Not knowing where to find it 36 10.6 

Other reason 37 10.8 

Desire to possess mosquito nets in the future 

Yes 199 58.3 

No 81 23.8 

Can’t tell 61 17.9 

Preferred way of obtaining nets 

If distributed freely 187 54.8 

If sold with discount 154 45.2 

Majority of the respondents 282 (82.7%) 

used available nets, and the frequency of using 

the nets was consistent throughout the year 218 

(63.9%). Similarly, 265 (77.7%) of the 

respondents sleep under the ITNs. However, 

majority of the households did not use any 

mosquito net, the main reasons cited being 

Absence of mosquitoes 61 (17.9%), old and 

worn-out net 57 (16.7%), It is hot sleeping 

under a net 46 (13.5%), Children may get 

trapped in it 45 (13.2%), Difficult to get up at 

night 44 (12.9) (Table 3). 

Table 3. Mosquito Net Utilization Pattern (n=341) 

Characteristics Frequencies (n=341) Percentages (%) 

Using the available nets 

Yes 282 82.7 

No 59 17.3 

Frequency of using the nets 

Consistently throughout the year 218 63.9 

Intermittently 123 36.1 

Times when intermittent users use their nets 

During rainy season 96 28.2 

After rainy season 75 22 

During dry season 57 16.7 

As they like 57 16.7 

When hearing mosquitoes buzzing 56 16.4 

Use of any net the preceding night 

Yes 242 71.0 

No 99 29.0 

Did anyone sleep under an ITN last night 

Yes 265 77.7 

No 76 22.3 

Reason why nets are not being used 

Absence of mosquitoes 61 17.9 

old and worn-out net 57 16.7 

It is hot sleeping under a net 46 13.5 

Children may get trapped in it 45 13.2 

Lack of appropriate place for hanging the net 44 12.9 

It takes time to tuck in the net each night 44 12.9 

Difficult to get up at night 44 12.9 

The fact that malaria can be transmitted from 

a patient to another person through mosquito 

bites was known to 55.7% of the respondents. 

Other modes of transmission mentioned by the 

participants were Contact with a malaria patient 

19(5.6%). Stagnant water 189 (55.4%) was the 

most commonly mentioned breeding site of 

mosquito and the other site reported were Dirty 
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areas 120(35.2%). Nearly Mosquito net and 

one or more of the above measures 68 (19.9%) 

of the participants knew that malaria 

transmission is preventable and 50 (14.7%) 

mentioned that cleaning the surroundings could 

prevent malaria transmission (Table 4). 

Table 4. Knowledge on Malaria Transmission, Mosquito Breeding Sites and Prevention Methods (n=341) 

Characteristics Frequencies (n=341) Percentages (%) 

Mode of malaria transmission 

Mosquito bite 190 55.7 

Breathing bad air 19 5.6 

Contact with a malaria patient 19 5.6 

Exposure to rain 18 5.3 

Bad smell 18 5.3 

Eating maize stalk 13 3.8 

Wind/cold air 16 4.7 

Bedbug/flea 4 1.2 

Others 44 12.9 

Mosquito breeding sites 

Stagnant water 189 55.4 

Dirty areas 120 35.2 

Didn’t know 11 3.2 

Others 21 6.2 

Prevention methods 

Cleaning the surroundings 50 14.7 

Draining and filling ditches 20 5.9 

Insecticides spraying 55 16.1 

Chemotherapy 65 19.1 

Fumigation and fire smoking 24 7.0 

Mosquito net 24 7.0 

Insecticides and one or more of 

the above measures 

35 10.3 

Mosquito net and one or more of 

the above measures 

68 19.9 

On the other hand, 69.2% of the study 

participants perceived fever, headache and 

chills as the main signs and symptoms of 

malaria. More than 48.9% of the interviewees, 

also correctly identified the names of the 

currently used anti-malarial drugs, name 

Chloroquine and Artemether. With regard to 

malaria, morbidity and preference of health 

facilities, 58.4% of the respondents had their 

first visit to health care facilities including 

public and private health services as well as 

malaria control laboratories, drug 

venders/pharmacy and Community Health 

Workers (CHWs) seeking treatment for 

malaria. A few of the respondents also reported 

the use of herbalists and other health care 

providers. About 46.6% of the households had 

two to five family members who were sick due 

to malaria and 38.7% had only one family 

member who was sick of the disease (Table 5). 

Table 5. Knowledge about the Symptoms of Malaria, Antimalarial Drugs and Preference of Health Service Visit 

for Malaria Illness (n=341) 

Characteristics Frequencies (n=341) Percentages (%) 

Signs and symptoms of malaria 

Fever, headache, chills 236 69.2 

Joint and muscle pain, 34 10.0 

Nausea and vomit 71 20.8 

Antimalarial drugs 

Chloroquine 167 48.9 
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Artemether 63 18.5 

Chloroquine and Artemether 91 26.7 

Other 20 5.9 

First visit when sick of malaria 

Government health care facility 199 58.4 

Malaria control laboratory 49 14.4 

Private clinics 18 5.3 

Drug vendor/pharmacy 40 11.7 

Community health workers 22 6.4 

Herbalist 13 3.8 

Number of family members sick of malaria in 2 weeks 

None 50 14.7 

1 132 38.7 

2-5 159 46.6 

Discussion 

The aim of this study was to assess the 

knowledge, perceptions, and practices of the 

community about malaria, as well as its 

transmission and prevention methods. 

Furthermore, it aimed to determine the 

coverage of ITNs mainly in urban and semi-

urban areas, and factors influencing its 

possession and usage. 

The awareness about the association between 

mosquito and malaria in the present study is 

much higher than the findings reported in 

previous studies [37, 38]. The study participants 

included in this study were mainly from the 

urban areas unlike those of the previous studies 

who resided mainly in rural areas. In addition, 

different interventions, particularly those made 

to raise the awareness of the community about 

malaria and its control in the urban areas could 

be a possible explanation for the high 

awareness of malaria. In this study, the 

respondents indicated that stagnant water is the 

main mosquito breeding site. Previous studies 

have also confirmed similar findings [37, 39, 

40]. The awareness of the relationship between 

mosquitoes and malaria transmission in the 

study community is highly important for the 

possession and utilization of mosquito nets. It is 

speculated that knowledge of this association 

predicts high mosquito net use. 

Almost all the participants in this study had 

knowledge about the main signs and symptoms 

suggestive of malaria, as in all studies. 

Knowledge is usually high in areas with low-to-

moderate transmission rates and where people 

are aware of the clinical manifestations of the 

disease [37, 38, 39, 40]. However, it might be 

low in areas of holo-endemic transmission 

where the population has protective immunity 

against malaria [39]. 

The medications taken for the treatment of 

malaria episode were mainly antimalarial drugs. 

Unlike in the rural areas, malaria cases in our 

study area were usually first identified and 

treated in public health care facilities and 

malaria control laboratories. The utilization of 

private health facilities, traditional herbal 

remedies, and community health workers was 

very low in the study areas. This is mainly due 

to the fact that the coverage and accessibility of 

public health facilities in the study area is 

relatively high compared to that in rural 

malarious areas. However, it has been 

demonstrated that the coverage of malaria 

control can be increased substantially by 

involving communities particularly by training 

community health workers and mother 

coordinators, especially on correct antimalarial 

drug use for children [41, 42]. 

This study highlights several important 

issues for the implementation of ITNs as a 

malaria control strategy. The proportion of 

people who had not heard about ITNs was 

significant (35.5%). Similarly, the proportion of 

households who owned ITNs among those 

who had heard about it was only 28.2%. 

Among these, those who reported inappropriate 

use of ITNs were nearly 17.3%. A gap exists 

between those who have heard about ITNs and 

those who owned it, and between those who 

possessed and used mosquito nets 

appropriately. This discrepancy could be 

because of either the awareness of the 

community about ITNs is poor or may reflect 

the relative unavailability of mosquito nets, 

suggesting that, at the time of the survey; 

mosquito net use for malaria control was not 
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being adequately promoted in many parts of the 

country. 

This study also suggests ways of increasing 

demand in relation to the implementation of 

ITN programme. For example, a significant 

proportion (35.5%) of households who are 

willing to buy would prefer making payments 

in installments. This may ensure greater 

coverage and make ITN affordable to those 

who may not be able to purchase it immediately 

and in cash. 

The other important issue that should not be 

overlooked with regard to the affordability of 

ITNs is the time when the households would 

need ITN and the time when they would have 

most money available to buy them. Because of 

seasonality of crops and income generated, 

people residing in most parts of the country 

may prefer to purchase ITN after the harvest. If 

the perceived risk of malaria is low during these 

times, spending money on ITNs may not be 

perceived as a high priority [43]. But when the 

need is perceived as highest, people may not 

have adequate money for buying mosquito nets. 

The time for the occurrence of peak malaria 

transmission associated with epidemics in 

Nigeria is during the months of July to October. 

The affordability and possession of mosquito 

nets are not the only factors that affect ITN use 

and acceptance. The seasonality of malaria and 

mosquito abundance is also equally important. 

In surveys conducted in Ghana, net use was 

considerably higher in the rainy season than the 

dry season, mainly due to the abundance of 

mosquitoes as nuisances and the perceived risk 

of malaria during the rainy season [43]. This is 

particularly true for Nigeria, where the 

transmission of malaria and abundance of 

mosquito population vary across the seasons of 

the year. When the perceived malaria risk and 

mosquito density is high, mosquito nets are 

highly used. But when the mosquito density 

coupled with malaria risk is low, people may 

not see the need for continued mosquito net 

use. 

Therefore, the seasonality of malaria and 

unavailability of mosquito nets for the needy 

people with an appropriate price can be the 

barriers against the high coverage of mosquito 

net particularly in poor rural communities. 

These community factors have to be taken into 

considerations during the implementation of 

ITN programmes. 

Limitation 

This study was not conducted without a 

limitation. The study was carried out mainly in 

urban and peri-urban areas during March and 

April 2019 the time when malaria problem in 

the country is low. This could lead the 

respondents to underestimate the risk for 

malaria and willingness to purchase mosquito 

nets. It could have been better to undertake such 

kind of studies during the peak transmission of 

malaria both in urban and rural areas to 

elucidate the heartfelt needs of the community. 

Nevertheless, this study provides useful 

information about malaria and ITNs that may 

be of practical importance. 

Conclusion 

In conclusion, the utilization of mosquito 

nets at the time of this survey was very low. 

However, acceptability and willingness of the 

community to use ITNs for malaria prevention 

was very high. It is expected that the expansion 

of ITN implementation and increasing its 

coverage both in the urban and rural malarious 

areas of the country may lead to the success of 

malaria control. To this end, it is recommended 

that communities should be strongly sensitized 

on the importance of treated mosquito nets for 

malaria prevention and the availability and 

affordability should be insured. As regular 

assessment and monitoring of net possession 

and use provide the best available means to 

track progress in coverage with this principal 

malaria intervention, district level rapid 

assessments of household possession and usage 

of nets should be encouraged and supported for 

program evaluation. 
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