


Association between Media Exposure to Malaria Prevention Messages and Insecticide-Treated Net Ownership among Women of Reproductive Age in the Niger Delta Region of Nigeria
ABSTRACT
Malaria remains a major public health challenge in Nigeria, particularly in high-transmission areas such as the Niger Delta Region. Despite sustained prevention campaigns and distribution of insecticide-treated nets (ITNs), ownership remains suboptimal. This study examined the association between exposure to malaria prevention messages and ITN ownership among women of reproductive age in the Niger Delta Region of Nigeria. The study used secondary data from the 2023–2024 Nigeria Demographic and Health Survey (NDHS), comprising 8,122 women aged 15–49 years residing in the nine Niger Delta states. Descriptive statistics, chi-square tests, and multivariable logistic regression were used to examine the association between exposure to malaria prevention messages and ITN ownership. Statistical significance was set at p < 0.05. Overall, 49.4% of women lived in households that owned at least one ITN, while 55.9% had been exposed to malaria prevention messages within the six months preceding the survey. Radio (29.2%) and television (24.0%) were the most common sources of malaria prevention messages. Media exposure was significantly associated with ITN ownership (χ² = 51.955, p < 0.001). The results showed that women who owned an ITN were more likely (COR = 1.214; CI = 1.072–1.375, p < 0.05) to be exposed to malaria prevention messages compared to those who did not own an ITN. This association remained statistically significant after adjusting for other factors in the model (AOR = 1.144; CI = 1.005–1.302, p < 0.05). The data also indicated that respondents aged 30–34 years were more likely (COR = 1.630; CI = 1.325–2.005, p < 0.001) to be exposed to malaria prevention messages than those aged 15–19 years. After adjustment, this association remained statistically significant (AOR = 1.397; CI = 1.087–1.796, p < 0.05). The findings highlight the importance of strengthening targeted malaria prevention communication through mass media and health facilities, particularly among women with lower educational attainment, alongside equitable access to ITNs.
Keywords
Media Exposure, Malaria Prevention Messages, Insecticide-Treated Net Ownership, Women of Reproductive Age
1. INTRODUCTION
Malaria remains a major public health problem in sub-Saharan Africa, where most of the global malaria burden occurs (World Health Organization, 2023b). Nigeria continues to account for a large share of malaria cases and deaths, despite sustained efforts to prevent and control the disease (National Malaria Elimination Programme et al., 2022; World Health Organization, 2023b). Women of reproductive age are an important population for malaria prevention because of their exposure to infection and their role in household health decisions. Reducing malaria transmission among this population therefore remains an important component of malaria control in Nigeria.
Insecticide-treated nets (ITNs) are one of the main tools used to prevent malaria. They protect individuals from mosquito bites and reduce contact between mosquitoes and people (Tizifa et al., 2018). Evidence from malaria-endemic settings has shown that ITNs are effective in reducing malaria transmission and disease burden when adequate access and use are achieved (Bhatt et al., 2015; Pryce et al., 2018; Tizifa et al., 2018). In Nigeria, malaria programmes have therefore invested in mass distribution campaigns, routine distribution through health facilities and community-based approaches to increase access to ITNs (National Malaria Elimination Programme et al., 2022; U.S. President's Malaria Initiative, 2023). However, the availability of ITNs does not necessarily mean that all women and households have access to them. Differences in household socioeconomic conditions, education, place of residence and access to health services may contribute to inequalities in ITN ownership (Adedokun & Uthman, 2020; Ameyaw et al., 2020; Kilian et al., 2016). Health information is another important part of malaria prevention. People need information about malaria transmission, the risk of infection and available preventive measures to make informed decisions about prevention. Mass media, particularly radio and television, provide an opportunity to deliver malaria prevention messages to large numbers of people. Newspapers and other media channels can also provide information on malaria prevention (Yaya et al., 2018). Exposure to these messages may increase awareness of ITNs and encourage households to obtain them. Previous studies have reported associations between exposure to malaria-related information and malaria prevention practices in Nigeria and other malaria-endemic settings (Aboagye et al., 2022; Fokam et al., 2017; Yaya et al., 2018).  A community study in Delta State also examined awareness and use of ITNs, providing local context for considering health information alongside net-related practices (Ede et al., 2025; World Health Organization, 2023a).
However, exposure to health information may differ substantially between population groups. Access to radio, television and other media is often related to education, household wealth and place of residence (Aboagye et al., 2022; Yaya et al., 2018). Women living in poorer households or communities with limited communication infrastructure may have fewer opportunities to receive malaria prevention messages. These differences are important because media exposure may be one of the pathways through which malaria prevention programmes reach households. Understanding whether women who are exposed to malaria prevention messages are more likely to own ITNs can therefore provide useful information on the reach of malaria communication efforts.  A recent study in Uganda reported an association between exposure to malaria prevention messages and ITN use among women of reproductive age, although net use is distinct from household ownership (Mwebesa et al., 2025).
The Niger Delta presents an important setting for examining this relationship. The region has environmental conditions that support malaria transmission, including high rainfall, extensive waterways, wetlands and dense vegetation. At the same time, communities in the region differ considerably in their socioeconomic conditions, settlement patterns and access to health services. Some communities are urban and well connected to communication and health services, while others are rural or riverine and may face greater challenges in accessing services and information. These differences may affect both exposure to malaria prevention messages and access to ITNs. A national analysis of Nigerian women of reproductive age likewise identified geographical and socioeconomic differences in ITN ownership (Njoku et al., 2016; Ogidan et al., 2025).
Women of reproductive age are particularly relevant to this issue because they often participate in household health decisions and may influence preventive practices within the household. Receiving information about malaria prevention through mass media may improve awareness of the importance of ITNs and the risks associated with malaria. However, information alone may not result in ITN ownership where other barriers, such as limited household resources, inadequate distribution or poor access to services, exist (Ameyaw et al., 2020; Russell et al., 2015). It is therefore important to examine the relationship between media exposure and ITN ownership within the context in which women live. Research among pregnant women and caregivers in Bayelsa and Rivers States has also examined ITN use in relation to health education and practical barriers (Odoko et al., 2023).
Although previous studies in Nigeria have examined factors associated with ITN ownership and malaria prevention practices, there is limited evidence on the relationship between exposure to malaria prevention messages through mass media and ITN ownership among women of reproductive age in the Niger Delta (Babalola et al., 2018). National estimates may also mask differences between regions and population groups. Evidence from the Niger Delta is particularly relevant because of the region's high malaria risk and the variation in access to health information and services across its communities (Andrada et al., 2019; Babalola et al., 2018). Understanding this relationship can help determine whether existing malaria communication efforts are reaching women who own ITNs and whether media exposure is associated with improved access to this key preventive intervention. Such evidence can support the design of malaria communication strategies that are better suited to the information needs and circumstances of women in the region. It can also help programme managers consider media communication alongside ITN distribution when planning malaria prevention activities.
This study therefore examined the relationship between exposure to malaria prevention messages through mass media and ITN ownership among women of reproductive age in the Niger Delta Region of Nigeria. Specifically, the study assessed the prevalence of ITN ownership, described women's exposure to malaria prevention messages through media and examined the association between media exposure and ITN ownership.
2. Materials and Methods
2.1 Study setting
The study focused on the Niger Delta region of Nigeria. The region comprises nine states: Abia, Akwa Ibom, Bayelsa, Cross River, Delta, Edo, Imo, Ondo and Rivers. These states span parts of the South-South, South-East and South-West geopolitical zones. The region is characterised by a humid tropical climate, high rainfall, extensive wetlands, rivers, creeks and mangrove vegetation. These environmental conditions provide favourable breeding conditions for malaria vectors and contribute to sustained malaria transmission. The Niger Delta is also socially and economically diverse, with urban centres alongside rural and riverine communities. Although the region is economically important due to its oil and gas resources, many communities experience socioeconomic inequalities, environmental degradation and limited access to health and social services. These conditions may affect access to malaria prevention information and preventive commodities such as insecticide-treated nets (ITNs)  (Akpan et al., 2018; Olabimi et al., 2021).
Health services in the region are provided through primary, secondary and tertiary facilities under federal, state and local government structures. Primary healthcare facilities provide many community-based malaria prevention services, including health education, antenatal care and distribution of ITNs. However, access to health services and communication channels varies across communities. These characteristics make the Niger Delta an important setting for examining the relationship between exposure to malaria prevention messages and ITN ownership.
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Fig 1: Map of Nigeria numerically showing states typically considered part of the Niger Delta region: 1. Abia, 2. Akwa Ibom, 3. Bayelsa, 4. Cross River, 5. Delta, 6. Edo, 7.Imo, 8. 
Ondo, 9. Rivers
)



2.2 Study design and data source
The study used a cross-sectional design using secondary data from the 2023–2024 Nigeria Demographic and Health Survey (NDHS). The NDHS is a nationally representative household survey implemented by the National Population Commission in collaboration with ICF. The survey collected information on population and health indicators, including demographic characteristics, reproductive health, household conditions, malaria prevention, and exposure to health-related information (Federal Ministry of Health and Social Welfare of Nigeria et al., 2025). The NDHS used standardised questionnaires and a probability-based sampling design to obtain information from households and women aged 15–49 years. For the present study, the women's and household datasets were used. The analysis was restricted to women aged 15–49 years who lived in the nine states defined for this study as the Niger Delta region. The 2023–2024 NDHS was selected because it provides recent nationally representative information on ITN ownership and women's exposure to malaria-related information. The use of the NDHS also allows the findings to account for the complex sampling design and sampling weights used in the survey.
2.3 Study population
The study population comprised women aged 15–49 years who participated in the 2023–2024 NDHS and were residents of the nine Niger Delta states. Women were included in the analysis if information was available on household ITN ownership and the relevant media exposure variables. The analytical sample was obtained by restricting the NDHS dataset to eligible women residing in the Niger Delta states and excluding observations with missing information on the variables required for the analysis. A total of 8,122 women met the eligibility criteria and were included in the analysis.
2.4 Sampling design of the NDHS
The 2023–2024 NDHS used a stratified, two-stage cluster sampling design. The sampling frame was based on the Enumeration Areas (EAs) developed from the national census frame by the National Population Commission. Each state and the Federal Capital Territory was stratified into urban and rural areas (Federal Ministry of Health and Social Welfare of Nigeria et al., 2025). At the first stage, EAs were selected as sampling clusters using probability proportional to size. At the second stage, households were selected systematically from household listings prepared within the selected clusters. All eligible women aged 15–49 years in selected households were eligible for the women's interview.
2.5 Study variables and measurement
The primary outcome variable was ITN ownership. ITN ownership was measured from the household information on whether the household had at least one insecticide-treated net. The variable was coded as 1 = yes and 0 = no.
The main explanatory variable was exposure to malaria prevention information through media. Media exposure was derived from respondents' reported exposure to mass media sources through which health information may be received. These included radio, television and newspapers or magazines. The frequency of exposure was categorised according to the NDHS response options. Other respondent and household characteristics were included as potential confounding variables based on their established relationship with access to health information and malaria prevention practices. These included age, educational attainment, marital status, religion, household wealth, place of residence, employment status and sex of the household head.
2.6 Statistical analysis
The data were analysed using Stata version 18.0. Sampling weights, primary sampling units and strata were incorporated into the analysis to account for the complex sampling design of the NDHS. Descriptive statistics were used to summarise the characteristics of the respondents, media exposure and ITN ownership. Weighted frequencies and percentages were reported for categorical variables, while prevalence estimates were presented with their 95% confidence intervals.
The association between media exposure and ITN ownership was first examined using the Pearson chi-square test, with statistical significance set at p < 0.05. Multivariable logistic regression was then used to determine whether media exposure was associated with ITN ownership after controlling for potential confounding factors.
The logistic regression model was specified as:
…………………………………………….1Where:
· = probability of ITN ownership or utilization for the i-th woman
· = independent variables including media exposure and socio-demographic characteristics
· = regression coefficients
The exponentiated regression coefficients were presented as crude odds ratios (CORs) and adjusted odds ratios (AORs) with their corresponding 95% CIs and p-values. An AOR greater than 1 indicated higher odds of ITN ownership relative to the reference category, whereas an AOR less than 1 indicated lower odds. Statistical significance was considered at p < 0.05. 
3. RESULT
Table 1 presents the socio-demographic characteristics of the respondents. The findings show that 18.89% of the respondents were aged 15–19 years, while 9.64% were aged 45–49 years. Most respondents had secondary education (64.25%), while 22.41% had higher education, whereas 2.52% had no formal education. Similarly, most of the respondents (55.61%) were currently unmarried, while 44.39% were currently married.
The results further showed that the vast majority of the respondents (83.98%) were other Christians, while 13.20% were Catholics. Similarly, most respondents (70.13%) were currently employed, while 29.87% were currently unemployed. The findings also revealed that 62.47% of the respondents had 1–2 children ever born, while 21.73% had 3–4 children and 15.80% had five or more children. A larger proportion of respondents (38.45%) belonged to the richest wealth quintile, while 34.18%, 20.64%, 5.52%, and 1.22% belonged to the richer, middle, poorer, and poorest wealth quintiles respectively.
Furthermore, nearly half of the respondents (47.55%) lived in households with 1–4 members, while 30.50% and 21.95% lived in households with 5–6 members and seven or more members respectively. The vast majority of the respondents (96.92%) had no health insurance coverage, while 3.08% were covered by health insurance. Most respondents (65.34%) lived in male-headed households, while 34.66% lived in female-headed households.
Additionally, most respondents (66.76%) resided in urban areas, while 33.24% resided in rural areas. The distribution of respondents across the Niger Delta states showed that 14.71% were from Rivers State, 12.37% from Imo State, 11.78% from Delta State, 11.34% from Edo State, 10.83% from Cross River State, 10.19% from Bayelsa State, 10.15% from Abia State, 9.34% from Ondo State, and 9.27% from Akwa Ibom State.

Table 1. The Distribution of Respondents by Socio-Demographic Characteristics in the Niger Delta Region
	Socio-demographic characteristics
	Frequency (N=8,122)
	%

	Age group (years)
	
	

	15–19
	1,534
	18.89

	20–24
	1,270
	15.64

	25–29
	1,174
	14.45

	30–34
	1,136
	13.99

	35–39
	1,180
	14.53

	40–44
	1,045
	12.87

	45–49
	783
	9.64

	Educational level
	
	

	No education
	205
	2.52

	Primary
	879
	10.82

	Secondary
	5,218
	64.25

	Higher
	1,820
	22.41

	Marital status
	
	

	Currently unmarried
	4,517
	55.61

	Currently married
	3,605
	44.39

	Religion
	
	

	Catholic
	1,072
	13.20

	Other Christians
	6,821
	83.98

	Islam
	190
	2.34

	Traditionalist
	32
	0.39

	Others
	7
	0.09

	Employment status
	
	

	Currently unemployed
	2,426
	29.87

	Currently employed
	5,696
	70.13

	Number of children ever born
	
	

	1–2
	5,074
	62.47

	3–4
	1,765
	21.73

	5+
	1,283
	15.80

	Wealth index
	
	

	Poorest
	99
	1.22

	Poorer
	448
	5.52

	Middle
	1,676
	20.64

	Richer
	2,776
	34.18

	Richest
	3,123
	38.45

	Household size
	
	

	1–4
	3,862
	47.55

	5–6
	2,477
	30.50

	≥7
	1,783
	21.95

	Health insurance coverage
	
	

	No
	7,872
	96.92

	Yes
	250
	3.08

	Sex of household head
	
	

	Male
	5,307
	65.34

	Female
	2,815
	34.66

	Ethnicity
	
	

	Hausa/Fulani
	46
	0.57

	Yoruba
	665
	8.19

	Igbo
	2,312
	28.47

	Others
	5,099
	62.78

	Place of residence
	
	

	Urban
	5,422
	66.76

	Rural
	2,700
	33.24

	Niger Delta State
	
	

	Ondo
	759
	9.34

	Edo
	921
	11.34

	Cross River
	880
	10.83

	Akwa Ibom
	753
	9.27

	Abia
	824
	10.15

	Imo
	1,005
	12.37

	Rivers
	1,195
	14.71

	Bayelsa
	828
	10.19

	Delta
	957
	11.78



Figure 2 shows the distribution of insecticide-treated net (ITN) ownership among women of reproductive age in the Niger Delta region. The findings showed that 49.3% of the respondents reported owning an insecticide-treated net, while 50.7% reported that they did not own an insecticide-treated net.

Figure 2: Distribution of ITN ownership among women of reproductive age in the Niger Delta.  
Table 2 presents the prevalence of insecticide-treated net (ITN) ownership among women of reproductive age according to their background characteristics. The data show that among the age groups, respondents aged 15–19 years had an ITN ownership prevalence of 48.30% (95% CI: 44.97–51.71), while those aged 45–49 years had a prevalence of 51.21% (95% CI: 46.92–55.45).
Respondents with no formal education had an ITN ownership prevalence of 52.20% (95% CI: 42.75–61.82), while those with higher education had 52.20% (95% CI: 48.23–54.56). By religion, 52.80% (95% CI: 47.60–57.89) of Catholics owned an ITN, compared with 48.73% (95% CI: 46.34–51.15) of other Christians, and 57.14% (95% CI: 22.90–88.57) of respondents practising other religions. Similarly, 50.79% (95% CI: 48.20–52.92) of currently married respondents owned an ITN, while 48.24% (95% CI: 45.47–51.01) of currently unmarried respondents owned an ITN. Employment  status showed that 51.16% (95% CI: 48.76–53.36) of currently employed respondents owned an ITN compared with 45.18% (95% CI: 42.02–48.40) of those currently unemployed.
Furthermore, ITN ownership by wealth index showed that 54.55% (95% CI: 34.57–73.32) of respondents in the poorest wealth quintile owned an ITN, while 54.91% (95% CI: 44.03–65.15) of those in the poorer quintile, and 47.52% (95% CI: 44.38–50.82) of those in the richest quintile owned an ITN. Respondents with 3–4 children ever born had an ITN ownership prevalence of 51.96% (95% CI: 48.71–55.12), while those with five or more children had 51.29% (95% CI: 47.10–54.30) and those with 1–2 children had 47.99% (95% CI: 45.50–50.51).
Furthermore, 50.12% (95% CI: 47.55–52.65) of respondents living in male-headed households owned an ITN, while 47.96% (95% CI: 44.69–50.75) of those living in female-headed households owned an ITN. Similarly, 53.20% (95% CI: 47.26–61.83) of respondents covered by health insurance owned an ITN, compared with 49.25% (95% CI: 46.84–51.36) of those without health insurance coverage.
Household size showed that 50.34% (95% CI: 47.77–52.90) of respondents from households with 1–4 members owned an ITN, compared with 48.65% (95% CI: 45.28–51.98) of those from households with 5–6 members and 48.29% (95% CI: 43.42–52.08) of those from households with seven or more members.
Across the Niger Delta states, ITN ownership was highest among respondents from Cross River State (83.07%; 95% CI: 78.07–87.18), followed by Akwa Ibom State (78.09%; 95% CI: 74.07–81.51), Delta State (61.55%; 95% CI: 55.75–67.13), and Ondo State (60.47%; 95% CI: 54.41–66.22). 

Table 2: Prevalence of ITN Ownership among Women of Reproductive Age in the Niger Delta 
	Characteristic
	No ITN Ownership n (%)
	Owns ITN n (%)
	95% CI for ITN Ownership (%)

	Overall
	4,112 (50.63)
	4,010 (49.37)
	47.05–51.50

	Age (years)
	
	
	

	15–19
	793 (51.70)
	741 (48.30)
	44.97–51.71

	20–24
	679 (53.46)
	591 (46.54)
	42.95–50.17

	25–29
	614 (52.30)
	560 (47.70)
	43.92–51.58

	30–34
	569 (50.09)
	567 (49.91)
	45.76–54.10

	35–39
	561 (47.54)
	619 (52.46)
	48.69–56.16

	40–44
	523 (50.05)
	522 (49.95)
	45.84–54.03

	45–49
	382 (48.79)
	401 (51.21)
	46.92–55.45

	Educational Level
	
	
	

	No education
	98 (47.80)
	107 (52.20)
	42.75–61.82

	Primary
	424 (48.24)
	455 (51.76)
	47.34–56.25

	Secondary
	2,720 (52.13)
	2,498 (47.87)
	45.46–50.47

	Higher
	870 (47.80)
	950 (52.20)
	48.23–54.56

	Religion
	
	
	

	Catholic
	506 (47.20)
	566 (52.80)
	47.60–57.89

	Other Christian
	3,497 (51.27)
	3,324 (48.73)
	46.34–51.15

	Islam
	96 (50.53)
	94 (49.47)
	39.90–58.95

	Traditionalist
	15 (46.88)
	17 (53.12)
	26.29–78.34

	Other religion
	3 (42.86)
	4 (57.14)
	22.90–88.57

	Marital Status
	
	
	

	Currently unmarried
	2,338 (51.76)
	2,179 (48.24)
	45.47–51.01

	Currently married
	1,774 (49.21)
	1,831 (50.79)
	48.20–52.92

	Employment Status
	
	
	

	Currently Unemployed
	1,330 (54.82)
	1,096 (45.18)
	42.02–48.40

	Currently Employed
	2,782 (48.84)
	2,914 (51.16)
	48.76–53.36

	Wealth Index
	
	
	

	Poorest
	45 (45.45)
	54 (54.55)
	34.57–73.32

	Poorer
	202 (45.09)
	246 (54.91)
	44.03–65.15

	Middle
	808 (48.21)
	868 (51.79)
	47.27–56.23

	Richer
	1,418 (51.08)
	1,358 (48.92)
	45.65–52.23

	Richest
	1,639 (52.48)
	1,484 (47.52)
	44.38–50.82

	Children Ever Born
	
	
	

	1–2
	2,639 (52.01)
	2,435 (47.99)
	45.50–50.51

	3–4
	848 (48.04)
	917 (51.96)
	48.71–55.12

	5+
	625 (48.71)
	658 (51.29)
	47.10–54.30

	Sex of Household Head
	
	
	

	Male
	2,647 (49.88)
	2,660 (50.12)
	47.55–52.65

	Female
	1,465 (52.04)
	1,350 (47.96)
	44.69–50.75

	Health Insurance Provided by Employer
	
	
	

	No
	3,995 (50.75)
	3,877 (49.25)
	46.84–51.36

	Yes
	117 (46.80)
	133 (53.20)
	47.26–61.83

	Household Size
	
	
	

	1–4
	1,918 (49.66)
	1,944 (50.34)
	47.77–52.90

	5–6
	1,272 (51.35)
	1,205 (48.65)
	45.28–51.98

	≥7
	922 (51.71)
	861 (48.29)
	43.42–52.08

	Ethnicity
	
	
	

	Hausa/Fulani
	20 (43.48)
	26 (56.52)
	38.81–72.90

	Yoruba
	285 (42.86)
	380 (57.14)
	51.35–62.75

	Igbo
	1,428 (61.76)
	884 (38.24)
	35.25–41.27

	Others
	2,379 (46.66)
	2,720 (53.34)
	49.58–55.75

	Place of Residence
	
	
	

	Urban
	2,768 (51.05)
	2,654 (48.95)
	46.26–51.69

	Rural
	1,344 (49.78)
	1,356 (50.22)
	46.16–53.80

	Niger Delta State
	
	
	

	Ondo 
	300 (39.53)
	459 (60.47)
	54.41–66.22

	Edo 
	685 (74.38)
	236 (25.62)
	21.54–30.13

	Cross River 
	149 (16.93)
	731 (83.07)
	78.07–87.18

	Akwa Ibom 
	165 (21.91)
	588 (78.09)
	74.07–81.51

	Abia 
	569 (69.05)
	255 (30.95)
	25.19–37.17

	Imo 
	649 (64.58)
	356 (35.42)
	30.78–40.58

	Rivers 
	782 (65.44)
	413 (34.56)
	29.66–39.93

	Bayelsa
	440 (53.14)
	388 (46.86)
	40.43–53.31

	Delta 
	368 (38.45)
	589 (61.55)
	55.75–67.13


Key: ITN = Insecticide-Treated Net; CI = Confidence Interval.
Table 3 presents the distribution of exposure to malaria messages and sources of information among women of reproductive age in the Niger Delta. The findings showed that 55.93% of the respondents had heard or seen malaria messages in the last six months, while 44.07% had not been exposed to such messages.
The results further showed that 29.20% of the respondents received malaria messages through radio, while 70.80% did not. Similarly, 24.01% received malaria messages through television, whereas 75.99% did not receive messages through this source. Only 2.55% of the respondents received malaria messages through posters or billboards, while 97.45% did not.
The findings also revealed that 0.74% of the respondents received malaria messages through newspapers or magazines, while 99.26% did not. Likewise, 0.95% received malaria messages through leaflets or brochures, whereas 99.05% did not receive messages through this source. A total of 12.48% of the respondents received malaria messages from healthcare providers, while 87.52% did not.
Furthermore, 14.23% of the respondents received malaria messages from community health workers, while 85.77% did not. Only 10.88% received malaria messages through social media, whereas 89.12% did not receive messages through this source. Similarly, 0.58% of the respondents received malaria messages from family, friends, or neighbours, while 99.42% did not.
Additionally, 9.90% of the respondents received malaria messages through SMS or text messaging, while 90.10% did not receive malaria messages through this source.
Table 3: Distribution Exposure to Malaria Messages and Sources of Information among Women of Reproductive Age in the Niger Delta 
	Variable
	Frequency 
	%

	Heard/seen malaria messages in the last six months
	
	

	No
	3,579
	44.07

	Yes
	4,543
	55.93

	Radio
	
	

	No
	5,750
	70.80

	Yes
	2,372
	29.20

	Television
	
	

	No
	6,172
	75.99

	Yes
	1,950
	24.01

	Poster/Billboard
	
	

	No
	7,915
	97.45

	Yes
	207
	2.55

	Newspaper/Magazine
	
	

	No
	8,062
	99.26

	Yes
	60
	0.74

	Leaflet/Brochure
	
	

	No
	8,045
	99.05

	Yes
	77
	0.95

	Healthcare Provider
	
	

	No
	7,108
	87.52

	Yes
	1,014
	12.48

	Community Health Worker
	
	

	No
	6,966
	85.77

	Social Media
	
	

	Yes
	1,156
	14.23

	No
	7,238
	89.12

	Yes
	884
	10.88

	Family/Friends/Neighbours
	
	

	No
	8,075
	99.42

	Yes
	47
	0.58

	SMS/Text Messaging
	
	

	No
	7,020
	90.10

	Yes
	771
	9.90



Figure 3 shows the level of media exposure to malaria prevention messages among women of reproductive age in the Niger Delta. The findings indicated that more than half of the respondents (53.65%) had low exposure to malaria prevention messages. About one-third of the respondents (34.37%) had no exposure, while only 11.98% had high exposure to malaria prevention messages.

Figure 3: Level of Media Exposure 
Table 4 shows the level of media exposure to malaria prevention messages among women of reproductive age by selected background characteristics. The findings showed that the highest proportion of respondents with high media exposure was observed among those aged 30–34 years (15.83%; 95% CI: 13.24–18.82), while respondents aged 15–19 years had the lowest proportion (9.09%; 95% CI: 6.91–11.87). Respondents aged 30–34 years also recorded the highest proportion of low media exposure (53.32%; 95% CI: 49.54–57.06), while respondents aged 15–19 years had the highest proportion of no exposure (42.09%; 95% CI: 38.94–45.32).
The results also showed that respondents with higher education had the highest proportion of high media exposure (22.79%; 95% CI: 19.98–25.86), while respondents with no education had the lowest proportion (4.88%; 95% CI: 2.20–10.48). Similarly, respondents who practiced Catholic religion had a higher proportion of high media exposure (14.77%; 95% CI: 12.08–17.95) compared to other Christians (13.49%; 95% CI: 11.60–15.65), while Traditionalists recorded no cases of high media exposure. Currently married respondents had a higher proportion of high media exposure (15.33%; 95% CI: 13.52–17.34) compared to currently unmarried respondents (11.93%; 95% CI: 9.95–14.24). Likewise, respondents who were currently unemployed recorded a slightly higher proportion of high media exposure (14.32%; 95% CI: 11.80–17.27) than those who were currently employed (13.08%; 95% CI: 11.55–14.78).
Respondents in the richest wealth quintile had the highest proportion of high media exposure (17.15%; 95% CI: 15.00–19.54), while respondents in the poorest wealth quintile recorded the lowest proportion (2.89%; 95% CI: 0.64–12.11). Similarly, respondents with 3–4 children ever born had the highest proportion of high media exposure (14.57%; 95% CI: 12.13–17.40), while those with five or more children recorded the lowest proportion (9.66%; 95% CI: 7.76–11.96). The results further showed that respondents living in male-headed households had a higher proportion of high media exposure (13.99%; 95% CI: 12.20–15.99) than those living in female-headed households (12.42%; 95% CI: 10.38–14.80). Respondents residing in urban areas also recorded a higher proportion of high media exposure (13.85%; 95% CI: 11.86–16.11) compared to those residing in rural areas (12.49%; 95% CI: 9.57–16.14).
Among the Niger Delta states, Rivers State had the highest proportion of high media exposure (24.98%; 95% CI: 18.97–32.15), followed by Imo State (23.95%; 95% CI: 19.88–28.57), while Delta State recorded the lowest proportion (4.32%; 95% CI: 2.89–6.43). 
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Table 4: Level of Media Exposure to Malaria Prevention Messages among Women of Reproductive Age in the Niger Delta Region
	Characteristics
	No Exposure n (%) [95% CI]
	Low Exposure n (%) [95% CI]
	High Exposure n (%) [95% CI]

	Overall Media Exposure
	35.82 (34.21–37.46)
	50.73 (48.94–52.53)
	13.45 (11.77–15.33)

	Age Group (years)
	
	
	

	15–19
	42.09 (38.94–45.32)
	48.82 (45.43–52.22)
	9.09 (6.91–11.87)

	20–24
	35.16 (32.11–38.33)
	50.86 (47.77–53.96)
	13.98 (11.72–16.59)

	25–29
	34.11 (31.05–37.30)
	51.60 (48.15–55.03)
	14.30 (11.79–17.23)

	30–34
	30.85 (27.62–34.27)
	53.32 (49.54–57.06)
	15.83 (13.24–18.82)

	35–39
	32.48 (29.04–36.12)
	52.68 (49.00–56.33)
	14.85 (12.45–17.61)

	40–44
	37.27 (34.02–40.63)
	48.33 (44.68–52.00)
	14.40 (11.40–18.03)

	45–49
	38.11 (34.16–42.22)
	49.25 (44.83–53.69)
	12.64 (9.94–15.93)

	Educational Level
	
	
	

	No education
	47.60 (39.27–56.06)
	47.52 (39.14–56.05)
	4.88 (2.20–10.48)

	Primary
	41.02 (37.12–45.04)
	54.35 (50.28–58.35)
	4.63 (3.06–6.95)

	Secondary
	37.39 (35.47–39.34)
	50.78 (48.63–52.93)
	11.83 (9.94–14.03)

	Higher
	27.96 (25.35–30.73)
	49.25 (46.43–52.07)
	22.79 (19.98–25.86)

	Religion
	
	
	

	Catholic
	37.14 (33.14–41.32)
	48.08 (42.83–53.38)
	14.77 (12.08–17.95)

	Other Christian
	35.35 (33.59–37.15)
	51.16 (49.23–53.08)
	13.49 (11.60–15.65)

	Islam
	41.99 (33.10–51.42)
	50.99 (43.97–57.98)
	7.02 (3.55–13.40)

	Traditionalist
	59.21 (40.45–75.63)
	40.79 (24.37–59.55)
	0.00

	Marital Status
	
	
	

	Currently unmarried
	36.55 (34.49–38.66)
	51.52 (49.24–53.79)
	11.93 (9.95–14.24)

	Currently married
	34.91 (32.72–37.16)
	49.76 (47.29–52.22)
	15.33 (13.52–17.34)

	Currently Working
	
	
	

	No
	37.44 (34.93–40.02)
	48.24 (45.61–50.89)
	14.32 (11.80–17.27)

	Yes
	35.13 (33.35–36.96)
	51.79 (49.86–53.72)
	13.08 (11.55–14.78)

	Wealth Index
	
	
	

	Poorest
	37.78 (21.07–58.00)
	59.33 (39.38–76.61)
	2.89 (0.64–12.11)

	Poorer
	39.53 (32.77–46.71)
	53.23 (45.91–60.41)
	7.24 (3.64–13.90)

	Middle
	39.81 (36.59–43.13)
	51.80 (48.46–55.13)
	8.38 (6.79–10.30)

	Richer
	37.66 (35.03–40.36)
	49.44 (46.83–52.06)
	12.90 (10.44–15.83)

	Richest
	32.09 (29.61–34.68)
	50.76 (48.20–53.30)
	17.15 (15.00–19.54)

	Parity (Children Ever Born)
	
	
	

	1–2
	34.97 (33.14–36.85)
	51.09 (49.18–53.00)
	13.94 (12.12–15.98)

	3–4
	33.94 (31.15–36.84)
	51.49 (48.38–54.59)
	14.57 (12.13–17.40)

	5+
	42.27 (39.01–45.61)
	48.07 (44.62–51.53)
	9.66 (7.76–11.96)

	Sex of Household Head
	
	
	

	Male
	35.43 (33.58–37.33)
	50.58 (48.62–52.55)
	13.99 (12.20–15.99)

	Female
	36.56 (34.21–38.97)
	51.02 (48.37–53.66)
	12.42 (10.38–14.80)

	Place of Residence
	
	
	

	Urban
	34.13 (32.25–36.06)
	52.02 (50.06–53.97)
	13.85 (11.86–16.11)

	Rural
	39.84 (36.67–43.09)
	47.68 (43.80–51.58)
	12.49 (9.57–16.14)

	Niger Delta State 
	
	
	

	Ondo
	33.49 (29.15–38.12)
	56.85 (53.73–59.92)
	9.66 (6.57–13.99)

	Edo
	33.31 (29.08–37.82)
	52.98 (49.12–56.81)
	13.71 (9.98–18.56)

	Cross River
	18.02 (14.20–22.60)
	75.84 (71.83–79.44)
	6.14 (4.32–8.66)

	Akwa Ibom
	29.89 (26.60–33.40)
	59.83 (55.32–64.18)
	10.28 (7.20–14.48)

	Abia
	49.89 (43.74–56.06)
	45.07 (39.97–50.27)
	5.04 (3.24–7.75)

	Imo
	48.09 (45.49–50.71)
	27.95 (22.96–33.56)
	23.95 (19.88–28.57)

	Rivers
	21.73 (18.49–25.35)
	53.29 (48.09–58.43)
	24.98 (18.97–32.15)

	Bayelsa
	55.51 (49.66–61.20)
	37.14 (33.51–40.92)
	7.36 (5.16–10.38)

	Delta
	48.37 (44.36–52.41)
	47.30 (43.80–50.83)
	4.32 (2.89–6.43)



Table 5 shows the association between ITN ownership and level of media exposure to malaria prevention messages among women of reproductive age in the Niger Delta Region. The results showed that among women who did not own an ITN, 38.0% had no exposure to malaria prevention messages, 46.9% had low exposure, and 15.1% had high exposure. Similarly, among women who owned an ITN, 33.6% had no exposure, 54.8% had low exposure, and 11.7% had high exposure. There was a statistically significant association between level of media exposure to malaria prevention messages and ITN ownership among women of reproductive age in the Niger Delta Region (χ² = 51.955, p < 0.001).
Table 5: Association between ITN Ownership and Level of Media Exposure to Malaria Prevention Messages among Women of Reproductive Age in the Niger Delta Region 
	ITN Ownership
	No Exposure n (%)
	Low Exposure n (%)
	High Exposure n (%)
	Total n (%)
	X2
	P-value

	No ITN ownership
	1,607 (38.0)
	1,787 (46.9)
	562 (15.1)
	3,956 (100.0)
	51.955
	<0.001

	Owns ITN
	1,325 (33.6)
	2,096 (54.8)
	414 (11.7)
	3,835 (100.0)
	
	



Table 6 presents the logistic regression analysis of the association between media exposure to malaria prevention messages and ITN ownership among women of reproductive age in the Niger Delta Region. The results showed that women who owned an ITN were more likely (COR = 1.214; CI = 1.072–1.375, p < 0.05) to be exposed to malaria prevention messages compared to those who did not own an ITN. This association remained statistically significant after adjusting for other factors in the model (AOR = 1.144; CI = 1.005–1.302, p < 0.05).
The data also indicated that respondents aged 30–34 years were more likely (COR = 1.630; CI = 1.325–2.005, p < 0.001) to be exposed to malaria prevention messages than those aged 15–19 years. After adjustment, this association remained statistically significant (AOR = 1.397; CI = 1.087–1.796, p < 0.05). 
The findings further showed that respondents with secondary education were more likely (COR = 1.521; CI = 1.085–2.133, p < 0.05) to be exposed to malaria prevention messages than those with no education. This association remained statistically significant after adjustment (AOR = 1.406; CI = 1.003–1.970, p < 0.05). Likewise, respondents with higher education were more likely (COR = 2.340; CI = 1.631–3.356, p < 0.001) to be exposed to malaria prevention messages compared to those with no education, and this association remained significant after adjustment (AOR = 2.024; CI = 1.405–2.916, p < 0.001). 
Furthermore, the findings showed that respondents living in households with seven or more members were less likely (COR = 0.831; CI = 0.717–0.962, p < 0.05) to be exposed to malaria prevention messages than those living in households with 1–4 members. However, this association was no longer statistically significant after adjustment (AOR = 1.005; CI = 0.860–1.174, p = 0.952). 
The results showed that respondents who attended ANC were more likely to be exposed to malaria prevention messages than those who had no ANC attendance. Respondents with 1–3 ANC contacts were about two times more likely (AOR = 2.295; CI = 1.342–3.925, p < 0.05) to be exposed to malaria prevention messages. Similarly, respondents with 4–7 ANC contacts (AOR = 2.857; CI = 1.799–4.535, p < 0.001) and those with 8 or more ANC contacts (AOR = 2.210; CI = 1.462–3.340, p < 0.001) were more likely to be exposed to malaria prevention messages compared to those with no ANC attendance. The findings also showed that Yoruba respondents were more likely (COR = 2.360; CI = 1.238–4.502, p < 0.05) to be exposed to malaria prevention messages than Hausa/Fulani respondents. Likewise, respondents from other ethnic groups were more likely (COR = 2.444; CI = 1.317–4.538, p < 0.05) to be exposed.
The data further indicated that respondents from Cross River State were more likely (COR = 2.290; CI = 1.617–3.244, p < 0.001) to be exposed to malaria prevention messages than those from Ondo State, and this association remained significant after adjustment (AOR = 2.387; CI = 1.569–3.631, p < 0.001). Similarly, respondents from Rivers State were more likely (AOR = 1.798; CI = 1.237–2.613, p < 0.05) to be exposed to malaria prevention messages compared to those from Ondo State. In contrast, respondents from Abia State (AOR = 0.439; CI = 0.276–0.697, p < 0.05), Imo State (AOR = 0.458; CI = 0.302–0.696, p < 0.05), Bayelsa State (AOR = 0.414; CI = 0.291–0.589, p < 0.001), and Delta State (AOR = 0.482; CI = 0.345–0.673, p < 0.001) were less likely to be exposed to malaria prevention messages than those from Ondo State. 

Table 6: Influence media Exposure to Malaria Prevention Messages on ITN Ownership by Background Characteristics Among Women of Reproductive Age in the Niger Delta Region
	Background Characteristics
	Unadjusted OR
	95% CI
	P value
	Adjusted OR
	95% CI
	P value

	ITN ownership
	
	
	
	
	
	

	No ITN ownership (Ref.)
	1.000
	
	
	1.000
	
	

	Owns ITN
	1.214
	1.072–1.375
	0.002
	1.144
	1.005–1.302
	0.042

	Age group
	
	
	
	
	
	

	15–19 (Ref.)
	1.000
	
	
	1.000
	
	

	20–24
	1.341
	1.116–1.610
	0.002
	1.196
	0.976–1.467
	0.084

	25–29
	1.404
	1.153–1.711
	0.001
	1.172
	0.925–1.486
	0.188

	30–34
	1.630
	1.325–2.005
	<0.001
	1.397
	1.087–1.796
	0.009

	35–39
	1.511
	1.258–1.815
	<0.001
	1.221
	0.974–1.531
	0.083

	40–44
	1.224
	1.024–1.462
	0.027
	1.100
	0.876–1.381
	0.412

	45–49
	1.180
	0.945–1.475
	0.144
	1.121
	0.856–1.468
	0.405

	Educational level
	
	
	
	
	
	

	No education (Ref.)
	1.000
	
	
	1.000
	
	

	Primary
	1.306
	0.906–1.882
	0.152
	1.226
	0.857–1.755
	0.263

	Secondary
	1.521
	1.085–2.133
	0.015
	1.406
	1.003–1.970
	0.048

	Higher
	2.340
	1.631–3.356
	<0.001
	2.024
	1.405–2.916
	<0.001

	Wealth index
	
	
	
	
	
	

	Poorest (Ref.)
	1.000
	
	
	1.000
	
	

	Poorer
	0.929
	0.420–2.052
	0.855
	0.799
	0.426–1.498
	0.483

	Middle
	0.918
	0.402–2.096
	0.838
	0.826
	0.427–1.599
	0.570

	Richer
	1.005
	0.434–2.327
	0.990
	0.938
	0.485–1.814
	0.848

	Richest
	1.285
	0.556–2.967
	0.556
	1.129
	0.578–2.206
	0.722

	Employment status
	
	
	
	
	
	

	Currently Unemployed (Ref.)
	1.000
	
	
	1.000
	
	

	Currently Employed
	1.105
	0.983–1.242
	0.095
	1.121
	0.981–1.280
	0.093

	Marital status
	
	
	
	
	
	

	Currently unmarried (Ref.)
	1.000
	
	
	1.000
	
	

	Currently married
	1.074
	0.950–1.214
	0.253
	1.008
	0.857–1.186
	0.922

	Household size
	
	
	
	
	
	

	1–4 (Ref.)
	1.000
	
	
	1.000
	
	

	5–6
	0.887
	0.778–1.010
	0.070
	0.985
	0.858–1.131
	0.830

	≥7
	0.831
	0.717–0.962
	0.013
	1.005
	0.860–1.174
	0.952

	Sex of household head
	
	
	
	
	
	

	Male (Ref.)
	1.000
	
	
	1.000
	
	

	Female
	0.952
	0.848–1.069
	0.406
	0.968
	0.851–1.102
	0.624

	ANC attendance
	
	
	
	
	
	

	No ANC (Ref.)
	1.000
	
	
	1.000
	
	

	1–3 contacts
	2.637
	1.626–4.279
	<0.001
	2.295
	1.342–3.925
	0.003

	4–7 contacts
	3.262
	2.189–4.860
	<0.001
	2.857
	1.799–4.535
	<0.001

	8 or more contacts
	2.468
	1.741–3.499
	<0.001
	2.210
	1.462–3.340
	<0.001

	Ethnicity
	
	
	
	
	
	

	Hausa/Fulani (Ref.)
	1.000
	
	
	1.000
	
	

	Yoruba
	2.360
	1.238–4.502
	0.009
	1.314
	0.688–2.510
	0.407

	Igbo
	1.718
	0.917–3.218
	0.091
	1.620
	0.879–2.987
	0.122

	Others
	2.444
	1.317–4.538
	0.005
	1.462
	0.846–2.525
	0.173

	Place of residence
	
	
	
	
	
	

	Urban (Ref.)
	1.000
	
	
	1.000
	
	

	Rural
	0.783
	0.668–0.917
	0.003
	1.000
	0.859–1.166
	0.997

	Niger Delta State of residence
	
	
	
	
	
	

	Ondo (Ref.)
	1.000
	
	
	1.000
	
	

	Edo
	1.008
	0.760–1.337
	0.955
	0.955
	0.669–1.363
	0.799

	Cross River
	2.290
	1.617–3.244
	<0.001
	2.387
	1.569–3.631
	<0.001

	Akwa Ibom
	1.181
	0.911–1.530
	0.208
	1.206
	0.851–1.709
	0.291

	Abia
	0.506
	0.367–0.696
	<0.001
	0.439
	0.276–0.697
	0.001

	Imo
	0.543
	0.433–0.682
	<0.001
	0.458
	0.302–0.696
	<0.001

	Rivers
	1.814
	1.363–2.413
	<0.001
	1.798
	1.237–2.613
	0.002

	Bayelsa
	0.404
	0.296–0.550
	<0.001
	0.414
	0.291–0.589
	<0.001

	Delta
	0.537
	0.415–0.696
	<0.001
	0.482
	0.345–0.673
	<0.001


Note: Ref. = Reference category; OR = Odds Ratio; CI = Confidence Interval. 
5. Discussion
This study examined ITN ownership, exposure to malaria prevention messages and the association between media exposure and ITN ownership among women of reproductive age in the Niger Delta Region of Nigeria. The findings indicated that approximately one-half of the women lived in households that owned at least one ITN, while exposure to malaria prevention messages was also limited. Media exposure was significantly associated with ITN ownership after controlling for other factors. The level of ITN ownership found in this study suggests that access to this important malaria prevention measure remains incomplete in the Niger Delta. This finding is consistent with evidence from Nigeria showing that, although ITN ownership has increased substantially following large-scale distribution programmes, coverage remains uneven across regions and population groups (Adedokun & Uthman, 2020; Andrada et al., 2019; Ogidan et al., 2025). A national subnational analysis of ITN ownership in Nigeria reported marked regional differences, with household ownership varying substantially across geopolitical regions (Andrada et al., 2019). Similarly, recent analysis among Nigerian women of reproductive age found that ITN ownership differed by region, household wealth and other demographic characteristics, with women in southern regions having lower odds of ownership than women in some northern regions (Ogidan et al., 2025). These findings suggest that national coverage estimates may hide important differences at subnational level.
The continued use of mass distribution campaigns and routine distribution through health services has contributed to the expansion of ITN ownership in Nigeria (Andrada et al., 2019; National Malaria Elimination Programme et al., 2016; U.S. President's Malaria Initiative, 2023). ITNs are distributed through mass campaigns as well as routine platforms such as antenatal care, immunisation services and community-based programmes (National Malaria Elimination Programme et al., 2016; National Malaria Elimination Programme et al., 2022). Evidence from other malaria-endemic countries also shows that mass campaigns can rapidly increase household ownership and reduce socioeconomic inequalities in access to ITNs (Masaninga et al., 2018; Wanzira et al., 2018). However, gains in ownership may not be maintained indefinitely because nets can become damaged or lost, household membership can change and additional nets may be required as households grow (Masaninga et al., 2018; Pryce et al., 2018). These factors may partly explain why ownership remains below universal coverage despite repeated distribution efforts (Olapeju et al., 2019).
Differences in ITN ownership across the Niger Delta states were also observed, with higher ownership in Cross River and Akwa Ibom and lower ownership in Edo, Abia, Imo and Rivers. Previous Nigerian studies have reported substantial geographical differences in ITN ownership and use (Ameyaw et al., 2020; Andrada et al., 2019; Ogidan et al., 2025). These differences may reflect variation in the timing and reach of distribution campaigns, health-system capacity, household characteristics and access to malaria prevention services. Studies in Nigeria have also shown that residence, household wealth, education, household size and regional location are associated with ITN ownership or use (Adedokun & Uthman, 2020; Ameyaw et al., 2020; Ogidan et al., 2025; Solanke et al., 2023). In southeastern Nigeria, access to behaviour-change communication and use of malaria prevention interventions have also varied between rural and urban communities (Nwachukwu & Anorue, 2019). This is relevant to the Niger Delta because the region contains urban centres as well as rural, riverine and geographically isolated communities. Continued distribution and replacement of ITNs should therefore give attention to areas where routine access to health services and malaria commodities may be more difficult (Ojo et al., 2022; Ujuju et al., 2022).
Exposure to malaria prevention messages was also limited. Although more than half of the women reported some exposure to malaria-related information, only a small proportion reported frequent exposure. This finding suggests that the availability of malaria information does not necessarily translate into regular exposure to prevention messages. Evidence from Nigeria has shown that behaviour-change communication can improve knowledge and malaria prevention behaviours, but exposure to communication is not uniform across population groups (Kilian et al., 2016; Nwachukwu & Anorue, 2019; Yaya et al., 2018). In a secondary analysis of post-campaign surveys in Nigeria, media was one of the main sources of malaria messages, and greater exposure to behaviour-change communication was associated with improved net-related knowledge, attitudes and practices (Kilian et al., 2016). Similarly, research among women in several sub-Saharan African countries found that mass media exposure was associated with malaria prevention behaviours, including ITN use (Yaya et al., 2018).
Radio and television were the main sources of malaria prevention information in this study. This is consistent with evidence from Nigeria showing that radio-based communication has an important role in malaria prevention. Earlier Nigerian research found that women who listened to radio were more likely to use ITNs, while exposure to specific radio campaigns was also associated with ITN use (Nwachukwu & Anorue, 2019). More recent research from southeast Nigeria similarly identified mass media, including radio and television, as important channels for malaria behaviour-change communication (Nwachukwu & Anorue, 2019). Evidence from Malawi also showed that women exposed to malaria messages through communication channels were more likely to have children who slept under ITNs, although the effectiveness varied by communication source (Nkoka et al., 2021). These findings support continued investment in radio and television, while also suggesting that communication should be adapted to the population and setting being reached.
Women with higher education and those from wealthier households were more likely to be exposed to malaria prevention messages. This finding is consistent with broader evidence showing that access to health information is socially patterned. Education can improve the ability to seek, understand and evaluate health information, while household economic resources can influence access to television, radio, mobile phones and other communication technologies (Aboagye et al., 2022; Nkoka et al., 2021). Studies of malaria communication in Nigeria have similarly reported greater exposure among better-educated and wealthier households (Aboagye et al., 2022; Kilian et al., 2016). This finding is important because women with fewer educational and economic resources may also experience other barriers to malaria prevention. Communication strategies should therefore use channels that can reach women with limited access to conventional media. The relationship between socioeconomic position and ITN access is not always straightforward. Some mass distribution programmes have successfully reduced wealth-related inequalities by providing nets free of charge to households across socioeconomic groups (Masaninga et al., 2018; Wanzira et al., 2018). However, differences can reappear when households need replacement nets or when access depends on routine health services or other distribution channels (Masaninga et al., 2018; Pryce et al., 2018). This suggests that communication programmes should be accompanied by distribution strategies that do not depend heavily on household purchasing power or access to better-resourced facilities (Haileselassie et al., 2023).
The study also found a significant association between exposure to malaria prevention messages and ITN ownership. Women who were exposed to malaria prevention messages were more likely to live in households that owned an ITN, and this association remained after adjustment for other characteristics. This finding is consistent with evidence from Nigeria and other African countries linking malaria communication with ITN-related knowledge, ownership or use (Kilian et al., 2016; Nkoka et al., 2021; Nwachukwu & Anorue, 2019; Yaya et al., 2018). The Nigerian behaviour-change communication study found that exposure to malaria messages was associated with improved net-related outcomes, while a multicountry study of women in sub-Saharan Africa found that mass media exposure was associated with malaria prevention behaviour (Kilian et al., 2016; Yaya et al., 2018). Research from Madagascar, Mali and Nigeria has also shown that malaria-related ideational factors, including knowledge, perceived risk and social norms, are associated with bed-net use (Storey et al., 2018).
A possible explanation is that repeated exposure to malaria prevention messages increases awareness of malaria risk and the protective benefits of ITNs. Communication may also reinforce social expectations around sleeping under nets and encourage households to obtain nets when they are available (Kilian et al., 2016; Nkoka et al., 2021; Storey et al., 2018). However, the association observed in this study should not be interpreted as evidence that media exposure directly caused ITN ownership. Because the data were cross-sectional, women may who already lived in households with ITNs were more likely to encounter malaria messages through health facilities, community programmes or other channels. Media exposure may also be related to education, wealth, residence and access to health services. Although these factors were included in the adjusted model, residual confounding cannot be excluded.
The findings also indicate that information alone may not be sufficient to ensure ITN ownership. Previous studies have shown that household and contextual factors influence access to and use of ITNs in Nigeria (Adedokun & Uthman, 2020; Ameyaw et al., 2020; Ogidan et al., 2025; Solanke et al., 2023). Household size, wealth, residence, education and regional location have all been associated with net ownership or use. In addition, physical access to distribution points and the availability of nets can affect coverage. Evidence from Nigeria has shown that free distribution campaigns can substantially increase ownership and improve equity, but complementary distribution strategies are needed to maintain coverage and replace ageing nets (Masaninga et al., 2018; Wanzira et al., 2018). Therefore, malaria communication should be implemented alongside reliable and equitable ITN distribution.
These findings are particularly relevant because the region contains populations with different levels of access to health services and communication infrastructure. Rural and geographically isolated communities may face greater difficulty accessing health facilities, while urban communities may have greater exposure to mass media but also considerable socioeconomic inequalities. Evidence from southeast Nigeria has shown rural-urban differences in access to malaria behaviour-change communication and malaria prevention practices (Nwachukwu & Anorue, 2019). These differences suggest that a single communication strategy may not adequately reach all population groups. Combining radio and television with health-facility education, community outreach and interpersonal communication may provide broader coverage.
Antenatal care attendance was also associated with exposure to malaria prevention messages. ANC provides an important opportunity to deliver malaria education and prevention interventions to women, particularly during pregnancy. Malaria prevention within ANC is an established component of malaria control in endemic settings, and health workers can serve as an important source of malaria information (Nkoka et al., 2021). Studies among Nigerian women have also shown relationships between antenatal care, malaria knowledge and ITN-related behaviours (Adedokun & Uthman, 2020; Ameyaw et al., 2020). ANC is therefore important because it provides an opportunity to combine information with access to preventive commodities. Strengthening malaria education during ANC may help reach women who have limited exposure through mass media, while distribution of ITNs through ANC can reduce the gap between receiving information and having access to a net (Chipukuma et al., 2018).
The findings also indicate the value of the use of multiple communication channels rather than dependence on a single source. Mass media can provide broad population coverage, while health workers and community-based approaches can provide more direct and context-specific information (Kilian et al., 2016; Nkoka et al., 2021; Nwachukwu & Anorue, 2019). School- and community-based social and behaviour-change interventions have also shown potential for improving malaria prevention practices in other African settings (Abamecha et al., 2021). For women who have limited access to radio or television, interpersonal communication through health workers, community leaders and outreach activities may be particularly important (Sunguya et al., 2017).
6. CONCLUSION
This study assessed ITN ownership, exposure to malaria prevention messages, and the association between media exposure and ITN ownership among women of reproductive age in the Niger Delta Region of Nigeria. The findings suggest that ITN ownership was moderate, while exposure to malaria prevention messages remained limited. Differences in ITN ownership and media exposure were observed across states and socio-demographic groups, particularly education, household wealth and access to health services.
The study further showed that exposure to malaria prevention messages was significantly associated with ITN ownership after adjustment for other socio-demographic factors. However, the findings also suggest that access to information alone may not be sufficient where women face barriers to obtaining ITNs. This suggests that malaria communication and commodity distribution need to be addressed together.
The study suggests that improving ITN ownership among women of reproductive age in the Niger Delta requires sustained malaria communication alongside reliable and equitable access to ITNs. Greater use of radio and television, together with malaria education through antenatal care and community-based services, may help reach women who have limited exposure to malaria prevention information. Particular attention should be given to poorer women, women with lower educational attainment and communities with lower ITN ownership and media exposure.
7. STRENGTHS AND LIMITATIONS
This study provides evidence on ITN ownership and exposure to malaria prevention messages among women of reproductive age across the nine states of the Niger Delta. The use of the 2023–2024 Nigeria Demographic and Health Survey provided a large population-based sample and allowed the analysis to account for the complex survey design. The study examined the relationship between media exposure and ITN ownership while controlling for relevant socio-demographic factors.
However, the cross-sectional design limits the ability to establish a causal relationship between media exposure and ITN ownership. The study relied on self-reported information, which may be affected by recall or reporting bias, particularly for exposure to malaria prevention messages. In addition, the analysis was based on variables available in the NDHS and therefore could not account for some factors that may influence ITN ownership, such as household sleeping arrangements, availability of nets at the time of distribution, quality and condition of existing nets, and community-level programme activities. The findings should therefore be interpreted as associations rather than causal effects (Krezanoski et al., 2018).
8. PRACTICAL IMPLICATIONS
The findings suggest the need to strengthen malaria communication and ITN distribution among women of reproductive age in the Niger Delta. Malaria prevention messages should continue to use radio and television while also being integrated into antenatal care and community-based health services. Communication strategies should be designed to reach women with lower educational attainment and those from poorer households who may have less access to conventional sources of health information.
ITN distribution should also be maintained alongside communication activities to ensure that women who receive malaria prevention messages can obtain the recommended preventive commodities. State-level differences in ownership and media exposure suggest that interventions should give greater attention to states and communities with lower coverage. Strengthening community outreach and routine distribution may help improve access among women who are less likely to be reached through existing programmes.
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