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Abstract 
Background: Indoor residual spraying (IRS) and long-lasting insecticidal nets (LLINs) are two core interventions for 

control and prevention of malaria infection. This descriptive cross-sectional study aimed to determine the knowledge 

and practices of women regarding malaria and its preventive measures in a malarious area in the Jask County, southeast 

of Iran. 

Methods: Data was collected from 400 households through a two-stage random cluster sampling method in six villages. 

Pre-tested structured questionnaire was used to collect data. During the survey, visual observations were also made by 

the interviewers to check use of LLINs and IRS. The data were analyzed by SPSS software version 21. 

Results: The majority of households had a high level of knowledge about symptoms (98%, n=392) and transmission 

(74.5%, n=298) of malaria. The main preventive measures against malaria were: LLINS (39.5%, n=158), IRS (32%, 

n=128), and screens on doors/windows (16.7%, n=67). In addition, participants with primary or higher educational level 

reported that they practice more malaria preventive measures, compared to those who were illiterate (OR=3.3, 95% CI= 

1.6–6.6, p=0.0001, Table 6). In spite of positive perceptions about IRS and LLINs, only 35.5% (n=142) and 17% (n=68) 

of households used IRS and LLINs, respectively. 

Conclusion: According to the results of this study, despite a high level of knowledge about malaria and its preventive 

measures, a small number of participants use LLINs and IRS for malaria prevention. Therefore, implementation of ef-

fective educational interventions is recommended to improve preventive practices against malaria in the study area. 
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Introduction 
 

Despite being a curable and preventable dis-

ease, malaria is still a major public health prob-

lem in 84 countries worldwide including Iran (1).  

 

 

According to the recent world malaria report, 

almost half of the population of the world is at 

risk of malaria infection and approximately 247 
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million malaria cases and 619000 malaria deaths 

occurred in 2021 (1). 

In 1951 a comprehensive programme for 

eradication of malaria was initiated in Iran, and 

in 1985 it changed to malaria control because of 

the restrictions and challenges (2). This coun-

try has been in the malaria elimination phase 

since 2010 and is aiming to become entirely 

malaria-free by 2025 (3). According to the re-

cent world malaria report, zero indigenous ma-

laria cases were reported in 2018 and 2019 from 

Iran and this country is poised to seek WHO 

certification of malaria-free status by 2021(1). 

Despite a significant decrease in malaria 

transmission in Iran, the disease is still a public 

health problem in south and southeast of the 

country including Kerman, Sistan-Baluchestan, 

and Hormozgan Provinces. Approximately 10% 

of the 81-million Iranian populations live in the 

malarious areas and four-fifths of malaria cases 

have been reported from these regions (4). 

Hormozgan Province constitutes about 10% 

of the total population of Iran, and 38% of all 

country malaria cases have occurred in this prov-

ince (5). Jask County is a low socioeconomic 

area in the east of Hormozgan Province which 

contains active foci of malaria, where malaria 

transmission occurs regularly, and its infected 

population can play role as mobile reservoirs 

to spread the disease to other areas (6). In this 

county 347 confirmed malaria cases were rec-

orded during 2010-2020, out of which 291 

(83.86%) and 56 (16.14%) cases were attributed 

to Plasmodium vivax and P. falciparum, re-

spectively (6). Four potential malaria vectors, 

including Anopheles stephensi, An. culicifacies 

s.l., An. dthali, and An. fluviatilis s.l have been 

reported as malaria vectors in this County (6) 

In this County, like other malarious regions, 

vector control measures such as indoor resid-

ual spraying (IRS), application of long-lasting 

insecticidal nets (LLINs), and larvicides have 

been applied towards malaria elimination (6). 

Vector control is one of the most important 

strategies for control and prevention, and for 

subsequent elimination of malaria. LLINs and 

IRS which are aimed to prevent the contact be-

tween the anopheline mosquitoes and people are 

the main preventive measures currently in prac-

tice (7). Since several studies have shown that 

these methods reduce the occurrence of malar-

ia effectively, malaria prevention programmes 

have focused on reducing the malaria transmis-

sion mainly using LLINs and IRS (8, 9). LLINs 

have a significant impact on anopheline mos-

quito density and sporozoite rates and it has 

been well known that if 75% of the population 

use LLINs, malaria would be eliminated in the 

community (10). However, the effectiveness of 

LLINs is highly influenced by the attitudes and 

socio-cultural context of the population (11). 

In addition to accessibility of LLINs, compli-

ance with bed net use is the other important 

issue which determines the success of any 

LLINs programme (12). Moreover, individu-

als perceive the benefits of LLINs through the 

apparent reduction of malaria episodes and mos-

quito nuisance, which may persuade them to 

apply bed nets more effectively (13). 

IRS is also one of the malaria control ap-

proaches which prevents malaria transmission 

through vector control (14, 15). This control 

method has been widely used in different ma-

laria endemic areas including Asia, Europe, Af-

rica, and Latin America to eliminate the ma-

laria (16). Some of the factors which affect the 

application and success of IRS interventions are 

spraying coverage, community awareness and 

cooperation, household acceptance, type and 

situation of houses, and informing the commu-

nity about the benefits of IRS during the IRS 

campaign (17). The perceived negative side ef-

fects of IRS can decrease the acceptance of 

this type of intervention (18). Therefore, it is 

highly necessary to evaluate the community 

knowledge and attitude about indoor insecti-

cide spraying, to guarantee the success of IRS 

programmes (19). 

Community participation is considered as 

one of the most important components of ma-

laria elimination programmes, and it has been 

revealed that increasing community knowledge 
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about malaria control measures can promote the 

preventive practices of individuals (20). It has 

been reported that a key factor to achieve the 

IRS goals, is identifying and accounting for the 

behavioural factors which influence the IRS 

refusal. In this regard, increasing the public's 

knowledge regarding malaria control measures 

such as IRS can result in the behavioural chang-

es which, in turn, would lead to effective and 

sustainable malaria control programs (21). 

To ensure the sustainability and success of 

the malaria elimination program in Iran, this 

community-based study was designed to eval-

uate the women's knowledge and practices re-

garding malaria and its prevention in Jask Coun-

ty, southeast of Iran. This study provides base-

line data which can be used in the implemen-

tation of educational plans for the prevention 

and elimination of malaria, design of interven-

tions based on active community participation, 

and decision-making processes. 

 
Materials and Methods 
 

Study area 

Jask County is a low socioeconomic area 

which is located between longitudes 57°10'–

59°16' E and latitudes 25°23'–26°13' N in Hor-

mozgan Province, southeast of Iran (Fig. 1). 

The area of County is 10,702 km2 and it has 

58,884 populations according to 2016 census 

from which 49% and 51% were respectively fe-

males and males. The study region has a tropi-

cal climate with temperate winters and hot sum-

mers. The average annual temperature in this re-

gion is 27.3 °C ranging from 21.1 °C to 32.4 

°C. Typically, in this region the rainy season is 

from December to May with the annual aver-

age of 213.1 mm. The highest and lowest av-

erages of relative humidity are 80% and 60 % 

in September and November, respectively. Less 

than 10% of the study area is mountainous with 

an altitude of more than 400 m and the rest is 

plain coastal area. This county is considered as 

an agricultural area which is irrigated by per-

manent and seasonal rivers that are favorable 

breeding places for anopheline mosquitoes. Ag-

riculture, livestock herding, fishing, and trading 

are the main occupational activities in the study 

area. 

Jask County is one of the most important 

active malaria foci in the southeast of Iran and 

malaria episodes occur in this region all around 

the year with peaks after the two rainy seasons 

(September–December and April–June) (14). 

 

Study design and data collection 

This cross-sectional study was carried out 

from January to March in 2020 in Jask Coun-

ty. By assuming the community knowledge and 

practices about malaria prevention measures to 

be 50% and a precision of 5%, the sample size 

was calculated by the Cochran's formula to be 

400. 

The participants were selected using a two-

stage randomized cluster sampling method. In 

the first stage, six villages with the same epi-

demiological conditions, where IRS and LLINs 

have been ongoing, were randomly selected. In 

the second stage, 400 households were random-

ly selected from the villages, proportional to their 

populations. 

The mothers of the households were inter-

viewed using a pre-tested structured question-

naire (22), and where the mothers were not 

available, other members of the families were 

interviewed, instead. 

The questionnaires were completed by 

trained interviewers (Fig. 2). The questionnaire 

consisted of items such as demographic char-

acteristics and knowledge and practices re-

garding malaria and its preventive measures 

including malaria symptoms and transmission, 

drying, washing, and use of LLINs, IRS cov-

erage, negative and positive effects of the IRS, 

and the frequency of spraying. Moreover, to 

investigate the use of IRS and LLINs and hous-

ing conditions including construction materials, 

water containers, status of windows, and indoor 

plumbing a checklist was completed by direct 

observations. 
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Inclusion and Exclusion Criteria 

Inclusion criteria included being the mothers 

of households (a woman or head of the house-

hold), and willing to participate in the study. The 

exclusion criterion was not willing to continues 

the interview and complete the questionnaires. 

 

Statistical analysis 

Data were analyzed using SPSS ver.21 soft-

ware. To determine frequencies, percentages, 

and averages of the variables descriptive sta-

tistics were used. The association between the 

respondent's knowledge and practices about ma-

laria and other variables was analyzed using Chi-

squared test. Odds ratio with a confidence in-

terval of 95% was used to determine the fac-

tors associated with knowledge about malaria 

and use of protective measures. The results of 

statistical analysis were considered significant 

at 5% levels of significance (P< 0.05). 

To evaluate the knowledge of participants 

about malaria disease, the responses to four ques-

tions including symptoms and signs of malar-

ia, transmission route, prevention methods, and 

knowledge about mosquito breeding places were 

considered. The respondents who provided cor-

rect responses to at least three out of the four 

questions were classified as having good 

knowledge about malaria and those who gave 

less than three correct responses were classi-

fied as having poor knowledge about malaria. 

For evaluation of practices regarding malaria 

prevention, the responses to the four questions 

about the use of indoor residual spraying, sleep-

ing under LLINs, use of door/window screens, 

and Chemoprophylaxis were assessed. The re-

spondents who provided appropriate respons-

es to at least three questions were classified as 

having good practices and those with less than 

three appropriate responses were considered to 

have poor practices. 

 
Results 
 

Socio-demographic characteristics 

A total of 400 households enrolled in this  

study. The average age of participants was 38.4 

years, ranging from 15 to 80 years. More than 

half of the respondents were illiterate (57.5%), 

and about one-third (32.7%) had finished pri-

mary school. The majority of the respondents 

(95.5%) were housewives, and the rest were 

either employed or farmer/stockbreeder. The 

mean family size was 4.7 people ranging from 

1 to 10 people. Socio-demographic character-

istics of the participants are presented in Ta-

ble 1. 

Most of the participants lived in cement 

blocks houses (97.7%), and only 7% of hous-

es had screens over the window openings (Ta-

ble 2). Majority of the households had access 

to sanitary tap water (98%), and most of them 

(98.5%) had electricity in their houses. Approx-

imately 65% of the study population had cool-

ing system in their houses (Table 2). 
 

Malaria knowledge and practices 

Most participants (74.5%) knew that malar-

ia is a disease which is transmitted by mos-

quitoes and this awareness was significantly as-

sociated with the level of education (X2= 101, 

df= 16, P= 0.0001). Inhaling polluted air, drink-

ing dirty water, and eating contaminated food 

were also reported by the participants to be the 

ways of malaria transmission (Table 3). 

Most of women (98%) mentioned two or 

more symptoms of malaria, with fever being the 

most frequently stated symptom (61%). Only a 

few numbers of participants (2%) did not know 

how malaria is characterized (Table 3). The lev-

el of knowledge about the symptoms and signs 

of malaria disease was significantly higher 

among respondents with secondary and higher 

educational level (X2= 187, df= 20, P= 0.0001). 

According to the results of this study, the 

main mosquito breeding place, according to the 

respondents' opinion, was stagnant water (72.5 

%). Garbage was also mentioned as a mosqui-

to breeding place and about 10% of respond-

ents did not know the breeding places of mos-

quitoes (Table 3). A statistically significant as-

sociation was observed between the education-

al level of respondents and their knowledge 
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about mosquito breeding places (X2= 31, df= 

16, P= 0.013). 

Approximately 88% of the participants stat-

ed malaria as a curable and preventable disease 

and more than 39% of them mentioned bed nets 

as a preventive measure against malaria. Indoor 

insecticide spraying (32%), screen on windows/ 

doors (16.7%), and chemoprophylaxis (6.3%) 

were also reported as malaria prevention 

measures (Table 3). Chi square test showed sig-

nificant association between the respondents’ 

educational level and their knowledge related to 

preventive measures of malaria (X2= 295, df = 

16, P= 0.0001). 

The most reported malaria information 

sources were Community health workers (64.2 

%), followed by the mass media including ra-

dio, television, newspapers, books and religious 

leaders (Table. 3). 

In this study, 68% of the respondents re-

ported that they were volunteers to participate 

in malaria prevention campaign (Table 3). In 

this regard, a statistically significant relation-

ship was observed between the educational lev-

el of the households and their interest in par-

ticipation in malaria prevention campaign as a 

volunteer (X2= 139, df= 4, P= 0.002). 
 

Knowledge and practice regarding LLINs 

Almost all participants (92.5%, n= 370) re-

ported they received LLINs by government. 

About half of the families (51.2%, n= 205) re-

ported that they use LLIN. But, only 17% (n= 

68) of them used LLINs regularly as it was vis-

ually checked by the interviewers in the morn-

ing hours (Table 4). The results of the analysis 

showed a significant relationship between the 

regular use of bed nets and educational level of 

respondents (X2= 453, df= 8, P= 0.0001). 

Out of the 205 households who use bed nets, 

60.5% of them stated that all their family mem-

bers sleep under bed nets and 30.7% and 8.8% 

of them stated that only children and parents use 

bed nets, respectively (Table 4). 

The results also indicated that out of those 

who used bed nets, 37.6% used LLINs all the 

time during the night and 62.4% used LLINs 

only over the sleeping time (Table 4). A signif-

icant association also was found between edu-

cational level and the percentage of respond-

ents who slept inside a LLINs all the time at 

night (X2=173, df=4, P=0.0001). 

According to the respondents' reports, avoid-

ing mosquito nuisance was the primary reason 

for using bed nets (81.5%). The other reasons 

were having a night sleep without harassment 

by protection from scorpion stings (8.7%) and 

other insects’ nuisance (6.5%) (Table 4). A sta-

tistically significant association was observed 

between the respondents' educational level and 

accepting the use of bed nets (X2= 67, df= 12, 

P= 0.0001). 

As shown in Table 4, some of the compli-

cations and difficulties reported by households 

using LLINs were feeling of discomfort, due 

to lack of airflow and heat, when sleeping un-

der the bed nets (58.5%) and respiratory dis-

orders (28.2%) (Table 4). 

According to the result of this study, only 

35% of respondents reported that they received 

information about washing and drying of bed 

nets by health workers who distributed the 

LLINs. In this regard, 64.7% of the households 

had washed the LLINs at least once in the last 

6 months and the main reason reported reason 

for washing bed nets was accumulation of dirt. 

Moreover, only 26.7% of the respondents re-

ported that, in line with manufacturer’s guid-

ance, they dry the LLINs in the shade follow-

ing the washing, and the rest (73.3%) reported 

that they dry the bed nets in sunlight, as they do 

it for drying wet cloths (Table 4). In this case 

also there was a statistically significant associ-

ation between the households’ educational lev-

el and drying the LLINs in the shade (X2= 87, 

df= 6, P= 0.002). 
 

Knowledge and practices regarding IRS 

In this study, majority of the respondents 

(93.7%) had previously heard that IRS were used 

for malaria control. Out of which, 344 (86%) 

of them reported that IRS would be beneficial. 

Approximately, 35% of households reported 

that their houses were sprayed previous sum-
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mer and most of them (76.5%) mentioned that 

IRS should be performed every summer. In this 

regard, 52.2%, 30.7%, 10.3%, and 5.5% of the 

respondents stated that the inner surfaces of 

walls and roof, the surfaces of inner walls, the 

inner side of the roof, and the surfaces of outer 

walls should be sprayed, respectively (Table 5). 

Regarding the importance of performing 

IRS, 74.5% of participants mentioned that it is 

necessary because it kills mosquitoes, 12% re-

ported that it kills other insects, 11.2% men-

tioned that it protects against scorpion stings, 

and 2.3% did not know the importance of IRS. 

The results of this study showed a significant 

association between the level of households' ed-

ucation and IRS acceptability (X2=101, df =12, 

P=0.0001). 

According to the results of this study, about 

one third (35.3%) of participants declared that 

IRS may cause negative health effects including 

respiratory disorders and headache. Other rea-

sons for IRS refusal were discolouring of house 

walls, contaminating the foods, and difficulty 

in movement of furniture (Table 5). 

 

Relationship between the education level and 

malaria related knowledge and practice 

Statistical analysis was performed to assess 

any association between the educational level of 

households and their knowledge and practices 

about malaria. The results showed that, com-

pared to those who were illiterate, the respond-

ents who had primary or higher educational lev-

el, had higher level of knowledge about malar-

ia (OR= 5.1, 95% CI 2.8–9.2, p= 0.0001; Table 

6). In addition, participants with primary or high-

er educational level reported that they practice 

more malaria preventive measures, compared 

to those who were illiterate (OR= 3.3, 95% CI 

1.6–6.6, p= 0.0001; Table 6). 

The results showed that, compared to those 

who had a case of malaria disease in their fam-

ily, respondents with no history of malaria in-

fection in their family had higher level of 

knowledge about malaria, (OR= 14.6, 95% CI 

7.8–27.2, p= 0.0001; Table 6). Additionally, re-

spondents with no history of malaria infection 

in their family reported higher level of preven-

tive practices against malaria, compared to those 

who had a malaria case in their family (OR= 

60, 95% CI 27.3–134.1, p= 0.0001; Table 6). 

 
Table 1. Socio-demographic characteristics of the study population in Jask County, southeast Iran, 2020 

 

Characteristics Frequency Percent 

Age groups (years)   

15–24 46 11.5 

25–34 131 32.7 

35–44 114 28.5 

≥45 109 27.3 

Education Level   

Illiterate 230 57.5 

Primary 131 32.7 

Secondary 23 5.8 

High school 10 2.5 

University 6 1.5 

Household size   

1–2 52 13.0 

3–4 154 38.5 

5–6 130 32.5 

>7 64 16.0 

Occupation   

Housewife 382 95.5 

Employed 10 2.5 

Farmer/Stockbreeder 8 2.0 
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Table 2. Characteristics of residential houses of the study population in Jask County, southeast Iran, 2020 
 

Characteristics Frequency Precent 

Type of house 

Cement- blockhouse 391 97.7 

Shed 9 2.3 

Window screens 

Yes 28 7.0 

No 372 93.0 

Water supply 

Yes 392 98.0 

No 8 2.0 

Water saving container   

Yes 370 92.5 

No 30 7.5 

Electricity 

Yes 394 98.5 

No 6 1.5 

Air conditioner   

Yes 259 64.7 

No 141 35.3 

 

 
 

Fig. 1. Map of Iran showing Hormozgan Province and location of Jask County, southeastern Iran 

 

 
 

Fig. 2. Completing the questionnaire by trained interviewers in Jask County, southeastern Iran 
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Table 3. Knowledge and practices regarding malaria in the study population in Jask County, southeast Iran, 2020 
 

Parameters Frequency Percent 

Malaria transmission 

Mosquito bites 298 74.5 

Drinking dirty water 49 12.2 

Eating contaminated food 17 4.3 

Inhaling polluted air 10 2.5 

Do not know 26 6.5 

Malaria symptoms 

Fever 244 61.0 

Chill 73 18.3 

Headache 42 10.5 

Bone pain 21 5.2 

Nausea 12 3.0 

Don’t know 8 2.0 

Mosquito breeding places 

Stagnant water 290 72.5 

Garbage 54 13.5 

Others 15 3.8 

Do not know 41 10.2 

Malaria preventive measures   

Use of long-lasting insecticidal nets 158 39.5 

Use of indoor residual spraying 128 32.0 

Use of door/window screens 67 16.7 

Chemoprophylaxis 25 6.3 

Others 22 5.5 

Source of malaria information 

Health worker 257 64.2 

Radio/ television 87 21.8 

Newspapers, books 38 9.5 

Religious leaders 18 4.5 

Interested in participation in malaria prevention measures as a volunteer   

Yes 272 68.0 

No 128 32.0 

 
Table 4. Knowledge and practices regarding LLINs in the study population in Jask County, southeast Iran, 2020 

 

Variables Frequency Percent 

Ever heard of LLINs   

Yes 364 91.0 

No 36 9.0 

Frequency of bed nets use   

Regular use (every night) 68 17.0 

Irregular use (some nights) 137 34.2 

Not using 195 48.8 

Family members who use bed nets   

All family members 124 60.5 

Children 63 30.7 

Father and mother 18 8.8 

Bed nets use during night   

All the time at night 77 37.6 

Only when sleeping 128 62.4 

Reason for use of bet nets   

Prevention of mosquito nuisance 326 81.5 
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Table 4. Continued ... 

Prevention of scorpion stings 35 8.7 

Prevention of other insects nuisance 26 6.5 

Others 13 3.3 

Reason for not using bed nets   

Heat and lack of airflow in the sleeping space 234 58.5 

Respiratory disorder 113 28.2 

Do not know 53 13.3 

Washing bed nets during last 6 months   

Yes 259 64.7 

No 141 35.3 

Drying the bed nets   

Dry in the sunlight 293 73.3 

Dry in the shade 107 26.7 

 
Table 5. Knowledge and practices regarding IRS in the study population in Jask County, southeast Iran, 2020 

 

Variables Frequency Percent 

Ever heard IRS   

Yes 375 93.7 

No 25 6.3 

Spraying residential houses in previous summer   

Yes 142 35.5 

No 258 64.5 

The exact parts of the house to be sprayed during IRS   

On the surfaces of inner walls and roof 209 52.2 

On the surfaces of inner walls 123 30.7 

On the inner surfaces of the roof 41 10.3 

On the surfaces of outer walls 22 5.5 

Do not know 5 1.3 

Reason for use of IRS   

Prevention of mosquito nuisance 298 74.5 

Prevention of other insects nuisance 48 12.0 

Prevention of scorpion stings 45 11.2 

Do not know 9 2.3 

Reason for not using IRS   

Respiratory disorder and hedache 141 35.3 

Discoloring of inner house wall 85 21.3 

Difficalty in furnitur’s movment 74 18.5 

Unpleasant odor 54 13.5 

Food contamination 46 11.4 

 
Table 6. Factors associated with knowledge and practices regarding malaria in the study population in Jask County, 

southeast Iran, 2020 
 

Factors No. Good 

knowledge 

(%) 

Crude OR 

(95% CI) 

p-

value 

No. Good 

practices 

(%) 

Crude OR 

(95% CI) 

p-

value 

Education Level 

Primary/ 

Secondary/ High 

school/ University 

154 90.6 5.1 (2.8–9.2) 0.0001 159 93.5 3.3 (1.6–6.6)  

Illiterate 150 65.2 1  187 81.3 1 0.0001 

Previous malaria 

infection in family 

members 
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Table 6. Continued ... 

No 286 85.1 14.6 (7.8–27.2) 0.0001 325 96.7 60.5 (27.3–134.1) 0.0001 

Yes 18 28.1 1  21 32.8 1  

Occupation         

Employed/ 

Farmer/Stockbree

der 

17 94.4 5.6 (0.7–42.8)  16 88.9 1.2 (0.2–5.6)  

Housewife 287 75.1 1 0.061 330 86.4 1 0.76 

         

 

OR: Odds ratio, CI: Confidence interval 

 
Discussion 
 

To achieve the malaria elimination goal and 

inhibit reoccurrence of the disease, it is essen-

tial to implement effective and strong surveil-

lance systems to prevent malaria transmission 

by quickly detection of all malaria infections in 

the region (23). The success of such surveil-

lance system depends largely on the commu-

nity involvement and the practices of the pop-

ulations (24). 

WHO has recommended IRS and insecti-

cide-treated bed nets (ITNs) as the two major 

interventions for malaria vector control (25). 

ITNs have been reported to reduce the ma-

laria incidence and mortality of children and are 

an important intervention in the control of ma-

laria. IRS is also an approach to prevent malar-

ia, but, in this method, the household coverage 

should be high (≥ 80%) to maximize the ef-

fectiveness of this method. The protection ob-

tained by indoor residual spraying lasts approx-

imately for 3–6 months (26). 

In this study, the participants demonstrat-

ed a high level of knowledge regarding malar-

ia symptoms and transmission. This is like stud-

ies conducted in malaria-endemic areas, in Iran 

where knowledge about the malaria transmis-

sion and symptoms was found to be relatively 

high (27–29). 

The knowledge of people about malaria 

transmission is usually high in malaria endem-

ic countries such as Bangladesh, Malawi, and 

Ghana (30-32). High level of knowledge about 

malaria symptoms has also been reported from 

other malarious countries such as Malawi, Pa-

kistan, and Saudi Arabia (33–35). 

 

 
Despite high illiteracy (57.5%, n= 230), the 

knowledge of participants about symptoms and 

causes of malaria was high, which could be due 

to their long-term exposure to malaria and also 

educational materials received from local health 

workers. Health workers have been reported pre-

viously as the main source of information about 

malaria and can play an important role in pre-

vention of the diseases (27). In the malarious 

areas of Iran, the health centers are primary 

level of health care. For this reason, one of the 

most important sources of people’s information 

is the education received from health care work-

ers in the health centers. Community health 

workers have been reported as one of the main 

sources of malaria related knowledge in dif-

ferent malaria endemic regions throughout the 

world (36). 

Results of this study also showed a signif-

icant association between the knowledge of the 

participants about the malaria sign and symp-

toms and the history of malaria disease in their 

families. High level of knowledge about the 

symptoms of malaria, which can be a key fac-

tor for seeking early treatment, has been pre-

viously reported from malarious areas, where 

malaria infections occur frequently (37, 38). 

In this study, although knowledge about the 

use of bed net to prevent mosquito bite was high 

among the study population and almost all the 

participants (92.5%, n= 370) had LLINs avail-

able at home, LLINs were used regularly by 

only 17% of the participants, as it was checked 

visually by the interviewers in the morning 

hours. It could be due to low perceived suscep-
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tibility of participants about the malaria disease. 

Moreover, factors such as educational status of 

the mother of the household and the problems 

related to LLINs use such as discomfort due 

to heat and lack of airflow under LLINs were 

reported by the households to affect their LLINs 

usage. Similar observations from Tanzania, and 

Uganda have recognized that low use of bed 

nets in the tropical areas is related to the heat 

discomfort due to poor airflow caused by the 

bed nets (39, 40). As a protective tool, LLINs 

are the most effective instruments for protec-

tion against mosquito bites and malaria trans-

mission (41). However, unavailability of LLINs 

and discomfort due to extra heat, have lowered 

their use. 

According to the results of this study, the 

regular use of LLINs is noticeably lower than 

80% which is the targeted coverage of the Roll 

Back Malaria program (42). This rate of LLINS 

use is lower than the LLINs coverage in the 

other malaria-endemic area in the southeast of 

Iran (22). This rate of LLINs use, is also notice-

ably lower than the LLINs coverage in other ma-

laria endemic countries, such as India (79.2%) 

and Uganda (87.1%) (13, 43). Additionally, in 

this study about 38% of the participants de-

clared that they use bed nets all the time at 

night. Considering that malaria is being trans-

mitted throughout the year in the study area and 

it has been reported that most of the malaria 

vectors (65.9%) such as An. stephensi, An. dthali, 

An. culicifacies s.l and An. fluviatilis s.l. in this 

area are active at the first half of the night (44), 

individuals who spend earlier times of night out 

of the LLINs may be bitten more frequently by 

mosquitoes and are at greater risk of malarial 

infection. Therefore, it can be suggested that a 

key strategy for malaria control is preventing 

the Anopheles bites by use of LLINs, especial-

ly at the first half of the night. Several studies 

have confirmed that regular use of bed nets in-

creases when people are informed about bene-

fits of using LLINs (34, 45). In a previous study 

in the neighboring County, an educational in-

tervention resulted in the increase of LLINs 

use, from 58.3% to 92.5% (46). Therefore, ap-

propriate educational interventions should be 

considered for increasing the use of LLINs in 

the study population. An important issue that 

must be considered in the educational interven-

tions is considering the crucial role of women 

in the community. Since women are influen-

tial role models for their families, raising their 

knowledge and involving them in malaria con-

trol and prevention programs can promote the 

practices of the whole family members against 

malaria including the regular use of LLINs in 

the households (47). 

In this study majority of the respondents 

lived in houses built with minimal material re-

sources and lacked window mosquito screens 

(93%). Living in poorly constructed houses with 

no door/window screens facilitates the entry of 

anopheline mosquitoes, which, in turn, increas-

es the risk of malaria infection (48). Previous 

studies have revealed that use of mosquito 

screens and improving house design, in areas 

with low to moderate malaria transmission, de-

crease the Anopheles densities and reduce ma-

laria transmission (49). In addition, mosquito 

screens have been reported to be appropriate, 

acceptable, affordable, and long-lasting protec-

tion against malaria infection in different com-

munities (50). Therefore, the house improve-

ments, including the use of window screens and 

blocking of eaves, could be considered for re-

ducing indoor malaria transmission in the study 

area. 

This study revealed noticeable knowledge 

gaps about IRS and positive perceptions about 

its use in the study population. In this regard, 

majority of participants (64.5%) had not applied 

IRS in the last three months and 74.5% of them 

mentioned IRS as an efficient tool against mos-

quito, but, according to the households' reports, 

only 35.5% of the houses had been sprayed by 

insecticides. Although this rate of IRS cover-

age is noticeably higher than previous reports 

from malarious areas in Iran (27, 28), it is sig-

nificantly lower than the WHO targeted cov-

erage of 80% (51). 
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The level of IRS coverage in this study is 

similar to the reports from Ethiopia, and Su-

dan (52, 53), but it is noticeably lower than 

those reported from some of malaria-endemic 

countries, such as Mozambique, and Namibia 

(54, 55). Therefore, in the study area, the cov-

erage of IRS as a key global method for ma-

laria prevention, is much lower than the cov-

erage level necessary for effective control of 

anopheline mosquitoes. This may be due to the 

community’s negative perceptions about IRS. 

In this regard, about two-third (64.7%) of the 

respondents reported that IRS would have neg-

ative effects such as respiratory disorders, head-

ache, discoloring of inner house wall, unpleas-

ant odor, and food contamination. Parallel to 

this finding, a previous study reported the main 

reasons for IRS refusal to be the mess left by 

the sprayers, the insecticide smell, and the dif-

ficulty of displacing household items before 

spraying (56). Results of other studies in Tan-

zania, and Mexico also showed that commu-

nity acceptance of IRS has been impeded by 

mess left by the sprayers, insecticide smell, 

difficulty of displacing furniture before spray-

ing, perceived ineffectiveness and side effects 

of insecticides, and increased prevalence of oth-

er insects (16, 18). Poisoning of children and 

domestic animals and infertility of family mem-

bers have been reported as another reasons for 

IRS refusal (57). Other reasons for low IRS ap-

plication in the study area, as it has been re-

ported from different malarious regions in Ugan-

da, and Yemen may be the perceived low se-

verity of and perceived low exposure and sus-

ceptibility to malaria disease in the communi-

ty (43, 57). 

In the malarious areas of Iran, the majori-

ty of the malaria vectors are endophilic; there-

fore, an appropriate approach for controlling 

Anopheles mosquitoes is the application of IRS 

in the houses (58). The high effectiveness of 

IRS in the control of malaria is the main reason 

that Iranian government accepted IRS as one 

of the main control methods. However, accord-

ing to the results of this study, the IRS cover-

age is not satisfactory in the study area. There-

fore, for effective malaria control and elimina-

tion, the IRS coverage needs to be increased 

by promoting the attitude and practice of in-

dividuals regarding IRS. 

This study is in parallel to the policy of Min-

istry of Health and Medical Education of Iran 

as part of National Malaria Elimination Program. 

Considering that our manuscript is the result 

of a field study which has been conducted in a 

malaria endemic area and since malaria con-

trol and elimination programs are being estab-

lished in some parts of the world, this article 

would provide good information for authorities 

to apply in malaria elimination as announced 

by World Health Organization. 

A limitation of this study was that the ma-

jority of the respondents were illiterate, as a re-

sult in some cases it took a lot of time to com-

plete the questionnaires correctly. 

 
Conclusion 
 

This study revealed that the people in the 

study area have high levels of knowledge 

about transmission, symptoms, and preventive 

measures of malaria. However, there are some 

misunderstandings and gaps about the use of 

LLINs and IRS as the two main prevention 

measures against mosquito bites and subse-

quently malaria control and elimination. There-

fore, malaria prevention campaigns accompa-

nied with educational interventions towards 

changing the attitude and practice of people 

about LLINs and IRS should be considered for 

malaria control and elimination in the study pop-

ulation. In addition, continuous monitoring and 

assessment of preventive measures and direct-

ing more studies on knowledge, attitude, and 

practices of the community are essential for im-

proving the coverage and utilization of malaria 

prevention measures towards a sustainable and 

efficient malaria elimination program. 
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