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Abstract 

Background Despite mosquito bed net use being among the many evidence-based safe and successful interven-
tions to avert plasmodium infection during pregnancy, its use remains low among pregnant women due to various 
barriers. This study, therefore, examined the factors associated with mosquito bed net utilization and ownership 
among pregnant women in Ghana.

Methods Data from the 2022 Ghana Demographic and Health Survey were analyzed for this cross-sectional study. 
A representative sample of 1111 pregnant women from the 16 regions of Ghana were included in the study. Multi-
variate logistic regression analysis was used to determine the factors associated with mosquito bed net ownership 
and utilization among pregnant women of reproductive age.

Results The prevalence of mosquito bed net ownership among pregnant women was 80.1% [CI 76.8–83.0] 
and that of mosquito bed net utilization was 47.6% [CI 43.9–51.4]. We also found that pregnant women with 1–3 
children [aOR = 2.07, 95% CI 1.25–3.43] and 4 or more children [aOR = 2.52, 95% CI 1.38–4.59], had a partner with sec-
ondary level education [aOR = 2.11, 95% CI 1.10–4.06] and higher educational status [aOR = 2.47, 95% CI 1.06–5.74] 
had higher odds of mosquito bed net use. However, pregnant women who belonged to middle wealth quintiles 
[aOR = 0.41, 95% CI 0.21–0.82], richer wealth quintiles [aOR = 0.19, 95% CI 0.09–0.41], and richest wealth quintiles 
[aOR = 0.09, 95% CI 0.03–0.25] had decreased odds of mosquito bed net use. In addition, pregnant women who had 
female household heads [aOR = 1.73, 95% CI 1.03–2.91], resided in the rural areas [aOR = 1.97, 95% CI 1.12–3.49], had 
1–3 children [aOR = 1.65, 95% CI 1.05–2.58] and 4 or more children [aOR = 2.08, 95% CI 1.03–4.20] had higher odds 
of mosquito bed net ownership. Meanwhile, pregnant women with active health insurance [aOR = 0.29, 95% CI 
0.10–0.80] had lesser odds of mosquito bed net ownership.

Conclusion The rate of mosquito bed net ownership was high among pregnant women. However, the effective 
utilization of mosquito bed net among pregnant women was low. Considering the low utilization of mosquito bed 
nets, public health practitioners and clinicians should develop awareness and educational interventions tailored 
toward improving mosquito bed net use among pregnant women.
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Background
Pregnant women and children under 5  years are dis-
proportionately affected by malaria, a disease caused by 
mosquito bites spread by female Anopheles mosquitoes 
that continues to be a major global health and socioeco-
nomic concern [1, 2]. An estimated 263 million cases of 
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malaria were reported in 2023, with 597,000 fatalities, an 
increase of 11 million cases over 2022 [1, 3]. Incidence 
rates have not changed over the past 3 years, after rising 
by 3% in 2020. In 2022, there were 58 cases of malaria for 
every 1000 people at risk. With an estimated 233 million 
cases, the African Region accounted for nearly 94% of 
all cases worldwide [1]. Low- and middle-income coun-
tries (LMICs) accounted for over 96% of malaria deaths 
globally [1, 2]. Nigeria (31%), the Democratic Republic 
of the Congo (12%), Niger (6%), and the United Republic 
of Tanzania (4%) were responsible for slightly more than 
half of all malaria deaths in 2022 [1]. In the WHO Afri-
can Region, malaria mortality decreased from 808,000 in 
2000 to 548,000 in 2017 before increasing to 604,000 in 
2020 [1, 2, 4]. Between 2000 and 2019, the malaria mor-
tality rate decreased by 60%, from 143 to 57 deaths per 
100,000 at-risk individuals. It subsequently increased to 
61 in 2020 and then dropped to 56 in 2022 [1].

Malaria is the leading cause of illness and death in 
Ghana, particularly among children under the age of five 
and pregnant women [2].

Ghana’s malaria burden remains significant, with 
malaria being one of the top three illnesses encoun-
tered in outpatient clinics [2]. Ghana accounts for 2.2% 
of malaria cases and fatalities worldwide and 4% of cases 
in West Africa, making it one of the 15 nations with the 
greatest malaria burden [5, 6]. In 2022, the government 
documented around 5.2 million verified malaria infec-
tions, and 151 fatalities related to malaria. In the same 
year, the in-patient malaria mortality rate was 0.48 per 
100,000 persons, compared to 0.05 per 100,000 for chil-
dren under the age of five. Malaria transmission stays 
steady in Ghana, with varying endemicity among areas 
[2]. According to the Ghana Demographic and Health 
Survey (2022), the nationwide prevalence fell from 14.1% 
in 2019 to 8.6% in 2022 [7]. The Greater Accra Region 
continues to have the lowest prevalence of 2.0%, with 
the Oti Region having the highest at 15.0% [2]. Malaria 
cases among pregnant women in Ghana increased from 
383,034 in 2016 to 399,736 in 2017 [8]. The number of 
cases among pregnant women increased by 4.2% com-
pared to 2016. Malaria in pregnancy [MIP] poses signifi-
cant dangers for women and unborn children by raising 
maternal anemia and unfavorable birth outcomes, such 
as low birth weight, premature birth, stillbirth, and 
maternal and infant death. To assist in decreasing Malaria 
in Pregnancy (MIP), the National Malaria Control Pro-
gram (NMCP) has implemented a range of preventable 
measures, such as Intermittent Preventive Treatment of 
Malaria in Pregnancy (IPTp), the supply and utilization of 
mosquito bed nets, and Indoor Residual Spraying [7, 9].

Using a mosquito bed net is one of the best and most 
effective strategies to avoid malaria infection during 

pregnancy [1]. Mosquito bed nets are a key component 
of prevention efforts, which are essential to lowering 
the malaria burden. Mosquito bed nets are extensively 
acknowledged for their ability to physically prevent mos-
quito bites, particularly during peak biting hours, hence 
limiting the spread of malaria [10]. Using a variety of 
channels, including recurring public campaigns, school-
based distribution, and continuous programs targeted 
at expectant mothers and children, the distribution of 
mosquito bed nets is an essential part of Ghana’s malaria 
prevention efforts [10]. To ensure malaria is prevented, 
mosquito bed nets are administered during antenatal 
care, which have also been shown to lower the overall 
fatalities by 17% worldwide and malaria episodes in chil-
dren under five by almost 50% [1, 7, 11]. According to 
studies, pregnant women and children under the age of 
five in SSA rarely utilized mosquito bed nets [12]. Poor 
mosquito bed net utilization is caused by a combination 
of sociodemographic factors, a lack of knowledge and 
awareness, and mosquito bed net-related concerns (such 
as availability, adequacy, quality, physical state of main-
tenance repair, and effectiveness) [13–16]. Malaria is still 
prevalent among pregnant women in sub-Saharan Afri-
can nations, causing considerable morbidity and death 
despite the availability of effective preventative methods 
[1]. Malaria interventions among pregnant women, such 
as rapid use of mosquito bed nets and IPTp, have not 
always been successful, highlighting ongoing challenges 
that must be addressed.

The WHO recommended using mosquito bed nets as 
an evidence-based intervention to help reduce the preva-
lence of malaria. The implementation of prenatal care 
services in Ghana made it possible to distribute mos-
quito nets and educate pregnant women about malaria 
prevention. However, despite various targeted interven-
tions implemented in Ghana to increase the acquisition 
of mosquito bed nets and public knowledge of malaria, as 
well as its roles in reducing the prevalence and impact of 
malaria among pregnant women, the usage of mosquito 
bed nets remains low among pregnant women. This may 
be as a result of unwillingness to register or redeem mos-
quito bed nets, as well as a preference for other mosquito 
control approaches [10]. Also, there have been some cul-
tural beliefs that the mosquito bed nets are unclean [17]. 
Aside from the cultural beliefs, logistical challenges, such 
as staffing and short periods of campaigns, as well as the 
perceived discomfort of sleeping beneath nets [18, 19] 
impact the use of mosquito bed nets. Environmental fac-
tors, such as warm and humid temperatures, the scent 
of the net, and the problems associated with hanging 
the net, also inhibit the use of mosquito bed nets regu-
larly, since people may find them unpleasant when sleep-
ing [20] (climate change, which includes shifting rainfall 
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patterns, temperature changes, humidity, deforestation, 
and other forms of environmental degradation) has been 
documented in Ghana. These changes may influence 
malaria epidemiology and the implementation of malaria 
prevention and control programs.

This, however, leads to no evidence of a decrease in 
the prevalence and burden of malaria among pregnant 
women, as malaria remains one of the top causes of mor-
bidity and mortality among pregnant women in Ghana. 
The purpose of this study was to assess the factors asso-
ciated with pregnant women’s ownership and use of 
mosquito bed nets across the 16 regions in Ghana. The 
study’s findings will provide policymakers, implementers, 
and researchers with up-to-date information on the pro-
portion of pregnant women in Ghana who own and use 
mosquito bed nets, as well as the factors that influence 
ownership and utilization of mosquito bed nets.

Methods
Data source and setting
This cross-sectional survey was conducted among the 
16 regions in Ghana. This study used data from the 2022 
Ghana Demographic and Health Survey (GDHS), which 
was implemented by the Ghana Statistical Service (GSS). 
Data were collected between October 17, 2022, and Janu-
ary 14, 2023. GSS received technical assistance from the 
International Coaching Federation (ICF) for the Demo-
graphic and Health Survey Program (DHS) to make sure 
the survey methodologies adhered to ethical research 
guidelines. Several agencies and organizations funded 
the survey, including the Government of Ghana, UNFPA, 
UNICEF, the World Bank, the Global Fund, the Korean 
International Cooperation Agency (KOICA), the WHO, 
and the Foreign, Commonwealth, and Development 
Office (UK AID), to ensure its successful implementa-
tion. The 2022 GDHS collected data on demographic and 
health factors, including age, educational status, house-
hold wealth, and ownership and use of mosquito nets. 
According to the 2021 Population and Housing Census, 
Ghana has a total population of 30.8 million people, with 
15.6 million women and 15.2 million males living in 16 
regions. It shares borders with Burkina Faso to the north, 
Togo to the east, Cote d’Ivoire to the west, and the Gulf 
of Guinea to the south [7]. Accra is the capital city. The 
study was conducted and relied on strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines.

Population and sampling
Ghana Statistical Service modified the sampling frame 
for the 2022 GDHS using data from the 2021 Population 
and Housing Census. The sampling approach used in the 
2022 GDHS was stratified two-stage cluster sampling, 

which was designed to generate representative results 
at the national level, for urban and rural areas, and for 
each of the 16 regions. During the first step, 618 tar-
get clusters were selected using a probability propor-
tional to size (PPS) technique for urban and rural areas 
within each region. The target number of clusters was 
then picked with equal probability by systematic ran-
dom selection of the clusters chosen in the first phase, 
for both urban and rural areas in each region. The sec-
ond stage involved listing and updating the households in 
each cluster selected to create a list. This list was used to 
choose a sample of households. Prior to the listing and 
mapping, GSS arranged a 5-day listing process training 
program for listers and mappers, with ICF help. The lis-
ters captured geographical coordinates for each dwelling 
using GPS dongles provided by ICF, in accordance with 
the DHS Listing Manual instructions. The DHS Program 
provided software for home listing, which was completed 
using tablet computers. Interviews were carried out with 
30 randomly selected houses from each cluster. For the 
2022 GDHS, a national stratified representative sample 
of 18,450 households was selected from 618 clusters. GSS 
conducted a pre-test of the survey questionnaire and pro-
vided staff training before collecting data. Women aged 
15–49 were recognized as eligible survey participants. 
A total of 15,014 women of reproductive age were inter-
viewed. This study analyzed data from 1111 pregnant 
women (weighted) from the 16 regions in Ghana. Under-
standing the preventative behaviors of pregnant women 
of reproductive age (15–49 years) is critical for reducing 
malaria and preventing mortality. Prior to the survey, all 
eligible participants provided verbal informed consent, 
which was noted on the survey questionnaire itself.

Outcome variables
The outcome variables assessed whether pregnant 
women own and use mosquito bed net for sleeping. 
Participants who were eligible for the study were asked 
whether they slept under a mosquito bed net and the 
response was coded “0’ for “No” indicating pregnant 
women who did not sleep under a mosquito bed net and 
“1’ for “Yes” representing those who confirmed sleeping 
under a mosquito bed net. They were also asked whether 
respondents have mosquito bed net for sleeping. We 
coded “0” for “No” (pregnant women who do not have 
mosquito bed net) and “1” for “Yes” (pregnant women 
who have mosquito bed net). None of the outcome vari-
ables had missing value; therefore, the whole population 
was used for the analysis.

Independent variables
The explanatory variables were selected based on a 
review of related literature [21–24] and their availability 
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within the data set. The following variables were selected 
for analysis: maternal age was re-coded (15–24, 25–34, 
35–49), marital status (never married, married, cohabi-
tation, widowed), educational level  (no education, pri-
mary education, secondary education, higher education), 
ethnicity (Akan, Guan, Dagbani, Grusi), religion (no 
religion/tradition, Islam, Christianity), health insurance 
(no, yes), parity (0, 1–3, 4 and above), pregnancy status 
(no or unsure, yes), frequency of reading newspaper or 
magazine (not at all, less than once a week, at least once a 
week), frequency of listening to radio (not at all, less than 
once a week, at least once a week), frequency of watch-
ing television  (not at all, less than once a week, at least 
once a week), owns a mobile telephone (no, yes), use of 
internet  (never used, used internet), head of household 
sex (male, female), wealth index (poorest, poorer, middle, 
richer, richest), residence type (urban, rural), distance 
from health facility (big problem, not a big problem), vis-
ited by fieldworker in last 12 months (no, yes), partner’s 
level of education (no education/don’t know, primary, 
secondary, higher), malaria can be prevented by sleeping 
under mosquito bed net (no, yes), last 6-month heard/
seen malaria messages (no, yes), visited health facility last 
12 months (no, yes), and region of residence (Western, 
Central, Greater Accra, Volta, Eastern, Ashanti, Western 
North, Ahafo, Bono, Bono East, Oti, Northern, Savannah, 
North East, Upper East, Upper West) were accounted for. 
The household wealth variable was calculated using the 
Principal Component Analysis (PCA) technique. Scores 
were assigned to households based on their possessions 
(e.g., television, bicycle, and car) and housing character-
istics (e.g., source of drinking water, toilet facilities, and 
flooring materials) [25].

The national wealth quintiles were created by assign-
ing a household score to each household member, rating 
them based on their score, and splitting the distribution 
into five equal groups (each representing 20% of the pop-
ulation) [25]. After checking for missingness, none of our 
explanatory variables had missing values, so we used the 
Complete Case Analysis (CCA).

Data analysis
Data were analyzed using Stata version 14. Both descrip-
tive and inferential statistics were used to analyze data in 
this study. Descriptive statistics such as frequencies and 
percentages were used to describe participants’  char-
acteristics and to present the prevalence of mosquito 
bed net use and ownership among pregnant women in 
Ghana at the univariate level of analysis. Bivariate and 
multivariate logistic regression analyses were used to 
assess the factors associated with the ownership and 
use of mosquito bed nets among pregnant women in 
Ghana. The bivariate and multivariate regression results 

were presented as odds ratios (ORs) with their confi-
dence intervals (CI) with statistical significance at p value 
< 0.05. A multicollinearity diagnostic test was performed 
to determine the variance inflation factors (VIF) for the 
variables seen to predict mosquito bed use (Min = 1.14, 
Mean VIF = 1.64, Max = 3.12), and ownership of mos-
quito bed net (Min = 1.01, Mean VIF = 1.38, Max = 2.20). 
According to the rule of thumb, none of the variables had 
a higher VIF than required for exclusion in the multi-
variate analysis. Taking into account a number of factors, 
such as statistical significance, the degree of association 
with the outcome variable, theoretical and practical rel-
evance, and the requirement to account for potential 
confounders while guaranteeing the absence of multicol-
linearity, only variables that were not significant during 
the bivariate analysis were excluded from the final mul-
tivariate analysis model. The data used for the analyses 
were weighted (v005/1000000), and to account for the 
complex sampling of the survey, the ‘svy’ command in 
Stata was used for analysis.

Results
Participant’s characteristics
Table  1 illustrates the results for the characteristics of 
the pregnant women. Of the 1111 pregnant women, little 
more than half (52.9%) were between the ages of 25–34 
years and were from the urban setting (51.4%). Majority 
(60.7%) were married, had secondary education (58.2%), 
and belonged to the Akan ethnic group (39.2%) with 
some (16.6%) of the pregnant women from the Ashanti 
region. Similarly, more than half (78.6%) of the pregnant 
women were working, 73.0% were Christians and almost 
all of the pregnant women (96.7%) had health insurance. 
Of all the participants, 83.6% had no visit from a field-
worker in the last 12 months and most (74.5%) had no 
problem with the distance to a health facility. The major-
ity (80.1%) of the participants owned a mosquito bed net 
but slightly more than half (52.4%) had never used the 
mosquito bed net for sleeping.

Prevalence of mosquito bed net use and ownership 
among pregnant women
Most of the pregnant women (80.1% [CI 76.8–83.0]) 
owned mosquito bed nets for sleeping. However, 47.6% 
[CI 43.9–51.4] of pregnant women used mosquito bed 
net. Approximately 73.4% [CI 68.1–78.2] of pregnant 
women who were from urban settings owned mosquito 
bed net for sleeping. However, 32.7% [CI 28.1–37.8] of 
them use mosquito bed nets. Likewise, the prevalence of 
mosquito bed net ownership for sleeping was also higher 
among pregnant women from rural settings (87.1% [CI 
83.7–89.9]), but 63.4% [CI 58.1–68.4] of the pregnant 
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Table 1 Demographic characteristics of respondents on the use of mosquito bed net

Variables Categories Weighted N (%)

Respondent slept under mosquito bed net No 582 (52.4)

Yes 529 (47.6)

Have mosquito bed net for sleeping (from household questionnaire) No 221 (19.9)

Yes 890 (80.1)

Age 15–24 298 (26.8)

25–34 588 (52.9)

35–49 225 (20.3)

Marital status Never married 102 (9.2)

Married 674 (60.7)

Cohabitation 306 (27.5)

Widowed 29 (2.6)

Educational level No education 206 (18.6)

Primary 161 (14.5)

Secondary 647 (58.2)

Higher 97 (8.7)

Ethnicity Akan 435 (39.2)

Guan 241 (21.6)

Dagbani 237 (21.3)

Grusi 198 (17.9)

Employment Not working 238 (21.4)

Working 873 (78.6)

Religion No religion/tradition 38 (3.5)

Islam 262 (23.6)

Christianity 811 (73.0)

Health Insurance No 37 (3.3)

Yes 1,074 (96.7)

Parity 0 222 (20.0)

1–3 651 (58.6)

4 and above 238 (21.4)

Frequency of reading newspaper or magazine Not at all 1,020 (91.8)

Less than once a week 67 (6.0)

At least once a week 24 (2.2)

Frequency of listening to radio Not at all 414 (37.3)

Less than once a week 270 (24.3)

at least once a week 427 (38.4)

Frequency of watching television Not at all 278 (25.0)

Less than once a week 120 (10.8)

At least once a week 713 (64.2)

Owns a mobile telephone No 184 (16.6)

Yes 927 (83.4)

Internet Use Never used 631 (56.8)

Used internet 480 (43.2)

Sex of household head Male 790 (71.1)

Female 321 (28.9)

Wealth index combined Poorest 218 (19.6)

Poorer 202 (18.1)

Middle 208 (18.8)

Richer 272 (24.5)

Richest 211 (19.0)
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women used the mosquito bed net in rural areas (Figs. 1, 
2).

Factors associated with mosquito bed net use 
among pregnant women
In a multivariate logistic regression model, parity, 
wealth index, combined status, partner’s educational 
level, and region were significantly associated with 
mosquito bed net use. Parity was found to be signifi-
cantly associated with the use of the mosquito bed net 
for sleeping. From the findings, pregnant women with 
1–3 children [aOR = 2.07, 95% CI 1.25–3.43] and 4 
or more children [aOR = 2.52, 95% CI 1.38–4.59] had 
higher odds of using mosquito bed net as compared 

to pregnant women who had no children. In addition, 
pregnant women who belonged to middle wealth quin-
tiles [aOR = 0.41, 95% CI 0.21–0.82], richer wealth 
quintiles [aOR = 0.19, 95% CI 0.09–0.41], and richest 
wealth quintiles [aOR = 0.09, 95% CI 0.03–0.25] had 
decreased odds of mosquito bed net use as compared 
to pregnant women from the poorest wealth quintiles. 
Pregnant women with partners having secondary [aOR 
= 2.11, 95% CI 1.10–4.06] and higher educational sta-
tus [aOR = 2.47, 95% CI 1.06–5.74] had a higher odd 
of using mosquito bed net as compared to those par-
ticipants with partners having no formal education. 
Furthermore, pregnant women from the Greater Accra 
region [aOR = 0.32, 95% CI 0.13–0.78] had lesser odds 

Table 1 (continued)

Variables Categories Weighted N (%)

Partner’s Level of Education No education/don’t know 209 (20.9)

Primary 88 (8.9)

Secondary 565 (56.6)

Higher 136 (13.6)

Visited by fieldworker in last 12 months No 929 (83.6)

Yes 182 (16.4)

Type of place of residence Urban 571 (51.4)

Rural 540 (48.6)

Distance to Health Facility Big problem 284 (25.5)

Not a big problem 827 (74.5)

Malaria can be prevention by sleeping under Mosquito bed net No 441 (40.0)

Yes 670 (60.0)

Last 6-month heard/seen malaria messages No 419 (37.8)

Yes 692 (62.2)

Visited health facility last 12 months No 260 (23.4)

Yes 851 (76.6)

Region Western 73 (6.6)

Central 114 (10.2)

Greater Accra 156 (14.0)

Volta 47 (4.3)

Eastern 102 (9.1)

Ashanti 184 (16.6)

Western North 29 (2.6)

Ahafo 22 (2.0)

Bono 41 (3.7)

Bono East 45 (4.1)

Oti 36 (3.3)

Northern 119 (10.8)

Savannah 34 (3.1)

North East 33 (3.0)

Upper East 47 (4.2)

Upper West 28 (2.5)
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Fig. 1 Overall prevalence on mosquito bed net [MBN] use and ownership
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of mosquito bed net use as compared to their counter-
parts living in the Western region (Table 2).

Factors associated with the ownership of mosquito bed net 
among pregnant women
Pregnant women whose household heads were females 
[aOR = 1.73, 95% CI 1.03–2.91] had higher odds of 
mosquito bed net ownership as compared to pregnant 
women with male household heads. Again, pregnant 
women with active health insurance [aOR = 0.29, 95% 
CI 0.10–0.80] had decreased odds of owning a mos-
quito net as compared to those pregnant women without 
health insurance. Pregnant women who resided in rural 
areas [aOR = 1.97, 95% CI 1.12–3.49] had higher odds 
of possessing a mosquito bed net than those who stayed 
in urban settings. Moreover, pregnant women with 1–3 
children [aOR = 1.65, 95% CI 1.05–2.58] and 4 or more 
children [aOR = 2.08, 95% CI 1.03–4.20] had higher odds 
of owning a mosquito bed net. In addition, pregnant 
women from the North East region [aOR = 0.27, 95% CI 
0.11–0.67] had lesser odds of mosquito bed net owner-
ship as compared to their counterparts living in Western 
region (Table 3).

Discussion
One of the cardinal evidence-based malaria prevention 
measures in Ghana is the utilization of mosquito bed nets 
among households [3]. The study assessed contributing 
factors connected with the usage and ownership of mos-
quito bed nets among pregnant women in Ghana. After 
controlling for various variables, the following deter-
minants remained significant predictors of the usage of 
mosquito bed nets, such as parity, region, partner’s edu-
cational level, and wealth index quintiles. On the other 
hand, parity, region, household head sex, residence, and 
health insurance were positively associated with the own-
ership of mosquito bed nets. Despite recording a higher 
prevalence rate (80.1%) of ownership of mosquito bed 
nets among pregnant women in Ghana, the overall prev-
alence of the use of mosquito bed nets was low (47.6%). 
This outcome correlates with previous studies that indi-
cated a low proportion of the usage of mosquito bed nets 
among pregnant women in Ghana (49.2%) [19], Rwanda 
(57.9%), and East Africa (47.05%) [26]. This could be due 
to the unbearable heat some of the mosquito bed nets 
produce in a room that is already warm, making the preg-
nant women uncomfortable [27, 28]. In addition, the use 
of mosquito bed nets for other purposes for which they 
were not intended for such as fishing, fencing gardens, 
stuffing pillows, covering cargos, screening windows, 
lack of hanging kits, and enclosing poultry farms [29]. 
Moreover, the belief of pregnant women that malaria is 

no longer a serious health issue and the application of 
various malaria precautionary actions, such as the use of 
mosquito repellent, among others, may be a reason for 
the low usage of mosquito bed nets [30]. However, other 
studies [31, 32] reported a higher prevalence of mosquito 
bed net utilization. For instance, a study conducted in the 
Democratic Republic of the Congo and Northern Nige-
ria found a prevalence of 71.4% [32] and 71.8% utiliza-
tion rates [31], respectively. A plausible explanation for 
these variations could be that various countries may have 
diverse malaria degree of risks as a result of different cli-
matic and geographic conditions, and they also may have 
different malaria control strategies [1]. For example, the 
armed conflict crisis in Northern Nigeria has called for 
the attention of the government to intensify the free dis-
tribution of mosquito bed nets in that part of Nigeria to 
the Internally Displaced Persons (IDPs) to help minimize 
the burden of malaria [31, 33]. In addition, in the Demo-
cratic Republic of Congo, various distribution strategies 
were adopted from time to time, including a fixed strat-
egy and a door-to-door strategy with hang-up activities, 
where mosquito bed nets are fixed in the rooms of the 
individuals [34]. This, therefore, calls for a need to inten-
sify education tailored toward malaria prevention, espe-
cially the utilization of mosquito bed nets.

Multiparous pregnant women were more likely to 
use and own mosquito bed nets than those who were 
nulliparous. Arguably, one of the places mosquito bed 
nets are shared is the antenatal care unit, and the more 
you get pregnant, the more you visit the antenatal care 
unit, hence possessing mosquito bed nets [1]. In addi-
tion, women with multiple pregnancies may have expe-
rienced the effects of malaria while pregnant, and so 
will want to take all precautions to prevent malaria [1]. 
Furthermore, the antenatal unit also serves as the unit 
for counseling and education, multiparous women are 
exposed to varied information on malaria, which helps 
them to appreciate the use of the mosquito bed net [1].

Consistent with a prior study, pregnant women with 
spouses with higher education had higher odds of uti-
lizing mosquito bed nets [35]. This may be attributed 
to the premise that the educated partner may have vari-
ous knowledge on malaria or might have access to mos-
quito control educational materials, and is more likely 
to encourage their wives to utilize mosquito bed nets 
[26, 35]. Therefore, lower educational levels may lead to 
a lack of knowledge about the significance of adopting 
healthy behaviors and how they relate to disease pre-
vention, in this case, the use of mosquito bed nets and 
how they prevent malaria, as well as how to properly 
set them up and hang them. By considering the target 
audience when educating people on the use of mos-
quito bed nets, this problem may surely be addressed.
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Table 2 Factors associated with mosquito bed net use among pregnant women

Variables cOR (95% CI) aOR (95% CI)

Educational level

No education Ref Ref

Primary 0.83 [0.52–1.34] 1.05 [0.54–2.06]

Secondary 0.60** [0.42–0.86] 1.21 [0.62–2.37]

Higher 0.29** [0.14–0.58] 1.23 [0.43–3.55]

Ethnicity

Akan Ref Ref

Guan 1.33 [0.84–2.10] 1.28 [0.68–2.40]

Dagbani 1.39 [0.94–2.04] 1.18 [0.58–2.41]

Grusi 2.14** [1.34–3.43] 1.47 [0.75–2.91]

Religion

No religion/tradition Ref Ref

Islam 0.25** [0.12–0.55] 0.48 [0.18–1.27]

Christianity 0.25*** [0.12–0.50] 0.58 [0.22–1.50]

Parity

0 Ref Ref

1–3 1.30 [0.90–1.87] 2.07** [1.25–3.43]

4 and above 2.35*** [1.51–3.65] 2.52** [1.38–4.59]

Last 6-month heard/seen malaria messages

No Ref Ref

Yes 0.70*[0.50–0.97] 1.23[0.81–1.87]

Frequency of watching Television

Not at all Ref Ref

Less than once a week 0.46** [0.27–0.77] 0.66 [0.35–1.24]

At least once a week 0.29*** [0.20–0.40] 0.82 [0.51–1.33]

Owns a mobile telephone

No Ref Ref

Yes 0.54** [0.38–0.77] 1.41 [0.90–2.20]

Internet

Never used Ref Ref

Used internet 0.33*** [0.24–0.45] 0.81 [0.50–1.29]

Wealth index combined

Poorest Ref Ref

Poorer 1.08 [0.70–1.65] 1.10 [0.66–1.85]

Middle 0.45*** [0.30–0.68] 0.41** [0.21–0.82]

Richer 0.20*** [0.13–0.31] 0.19*** [0.09–0.41]

Richest 0.09*** [0.05–0.16] 0.09*** [0.03–0.25]

Partner’s educational level

No education/don’t know Ref Ref

Primary 0.92 [0.50–1.69] 1.38 [0.71–2.67]

Secondary 0.66* [0.46–0.94] 2.11* [1.10–4.06]

Higher 0.34** [0.23–0.67] 2.47* [1.06–5.74]

Distance to facility

Big problem Ref Ref

Not a big problem 0.67* [0.48–0.94] 1.01 [0.66–1.56]

Residence

Urban Ref Ref

Rural 3.56*** [2.60–4.86] 1.54 [0.99–2.39]

Region
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Moreover, this study also indicated that women who 
are pregnant and are from the richest households have 
lower odds of utilizing mosquito bed nets. This study’s 
finding corroborates prior studies [19, 36, 37] which also 
reported that those from poorer socioeconomic house-
holds had higher odds of utilizing mosquito bed nets. 
This might be the only defense against mosquito bites 
for the impoverished. However, wealthy women may live 
in homes and settings that are well-shielded from mos-
quitoes, with good drainage systems, or take other pre-
cautions to avoid getting bitten [36]. Such techniques 
may include living in dwellings fortified with mosquito 
net doors and windows, and the use of mosquito repel-
lent formulas or pesticides that keep insects away from 
the home, making the use of mosquito bed nets unnec-
essary [36, 38]. The presence of ceilings, screened doors, 
and windows provides less entry points for mosquitoes, 
which may help reduce bites from infectious mosquitoes, 
hence reducing malaria [2, 39].

Another important finding was that pregnant women 
who resided in rural areas had higher odds of owning 
mosquito bed nets, which is in tandem with prior stud-
ies [37, 38, 40]. This could mean that malaria prevention 
campaigns have targeted rural areas considering the fact 
that these areas are conducive environments for mos-
quitoes to breed in [36, 41, 42]. In addition, the pregnant 
women in the village may not be exposed to or cannot 
afford other means of malaria prevention strategies [22, 
38, 40, 43].

Pregnant women who belonged to households headed 
by females had higher odds of owning mosquito bed nets. 

A plausible explanation could be that female-headed 
households frequently prioritize healthcare and preven-
tive measures to keep their families safe from diseases 
such as malaria [44]. Women may also have more control 
over their financial and family decisions, allowing them 
to give preference to health-related purchases such as bed 
nets. Several malaria prevention initiatives target women 
as caregivers, providing bed nets through maternal and 
child health clinics or antenatal care [1]. Female-headed 
households may have more access to these programs 
than male-headed households. For instance, during preg-
nancy, women are routinely given free or subsidized bed 
nets, increasing the likelihood of ownership in female-led 
households [1].

However, pregnant women who had active health 
insurance had lesser odds of owning a mosquito bed net 
than those without health insurance. Pregnant women 
with active health insurance may regard themselves as 
less prone to malaria because of their access to healthcare 
and treatment [45]. This notion may lessen the need to 
possess a mosquito bed net. In addition, health insur-
ance may provide pregnant women with a sense of secu-
rity, leading them to assume they will be able to receive 
prompt treatment if necessary, lowering their focus on 
prevention [45].

Relative to the Western region, pregnant women from 
the Greater Accra and North East regions had decreased 
odds for the utilization and ownership of mosquito bed 
nets, respectively. This is supported by a previous study 
in Sierra Leone [23]. This could be due to regional dif-
ferences in climate, topography, and environmental 

Table 2 (continued)

Variables cOR (95% CI) aOR (95% CI)

Western Ref Ref

Central 1.03 [0.49–2.18] 0.80 [0.32–2.00]

Greater Accra 0.34** [0.15–0.74] 0.32* [0.13–0.78]

Volta 1.46 [0.64–3.31] 0.55 [0.17–1.75]

Eastern 1.01 [0.44–2.31] 0.57 [0.22–1.50]

Ashanti 0.65 [0.32–1.29] 0.55 [0.24–1.27]

Western North 1.33 [0.56–3.20] 0.80 [0.30–2.15]

Ahafo 2.83* [1.29–6.20] 1.27 [0.46–3.48]

Bono 1.42 [0.61–3.32] 1.12 [0.37–3.41]

Bono East 1.92 [0.85–4.36] 1.17 [0.39–3.54]

Oti 2.14 [0.90–5.12] 0.79 [0.26–2.46]

Northern 1.27 [0.61–2.62] 0.47 [0.16–1.36]

Savannah 2.52** [1.28–4.89] 0.83 [0.31–2.26]

North East 1.43 [0.69–2.97] 0.44 [0.16–1.25]

Upper East 2.19 [0.99–4.86] 0.67 [0.22–2.00]

Upper West 1.40 [0.67–2.91] 0.56 [0.18–1.73]

aOR = Adjusted Odds ratio, cOR = Crude Odds Ratio CI = Confidence Interval; *p < 0.05, **p < 0.01, ***p < 0.001; Ref = Reference category
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conditions that breed mosquitoes [16, 46, 47]. In addition, 
those in cities like Greater Accra might have adopted 
other methods for preventing malaria and are less likely 
to use mosquito bed nets. The disparities in access may 
result from regional variations in mosquito bed net dis-
tribution programs [23]. Fewer mosquito bed nets may 

be available in areas with weaker distribution networks, 
and economic differences in the various regions may 
also contribute to low access to mosquito bed nets in 
the North East. North East may also face limited health 
infrastructures, which may decrease distribution points 
and lower income levels, which may decrease their acces-
sibility to the mosquito bed nets. This finding is contrary 
to prior studies [35], which revealed a higher likelihood 
of pregnant women in the capital cities of Rwanda using 
mosquito bed nets. This could be due to the high ende-
micity of malaria in those cities and constant accessibility 
to free mosquito bed net distribution and education on 
the importance of mosquito bed net use. In addition, the 
trust instilled in these pregnant women by the healthcare 
providers encourages the pregnant women in the cities of 
Rwanda to continuously use the mosquito bed net.

Limitations of the study
This research used the recent nationally representative 
data: the 2022 Demographic and Health Survey. The sur-
vey’s representativeness, dual phase sampling approach, 
and analytical rigor all contribute to the validity of the 
results. However, the study was cross-sectional in nature 
and, therefore, may not determine causal correlations 
between factors of mosquito bed net ownership and use. 
The use of mosquito bed nets was assessed the night 
before the survey; therefore, it may not accurately reflect 
usage changes over time. Recall and social desirability 
biases may have influenced the self-reported findings. 
The data did not account for the seasonality of mosquito 
abundance, which could impact mosquito bed net own-
ership and utilization. However, we feel this did not sig-
nificantly impair the accuracy of the results obtained. The 
study’s use of secondary data did not account for poten-
tial neighborhood and national factors influencing preg-
nant women’s mosquito bed net use and ownership.

Conclusion
The study revealed a high rate of mosquito bed net own-
ership among pregnant women. However, pregnant 
women were unable to properly use the mosquito bed 
net, because the prevalence of mosquito bed net use 
among pregnant women was low. The study also found 
that having a household head, health insurance, type 
of residence and parity all had a significant impact on 
mosquito bed net ownership among pregnant women 
in Ghana. On the other hand, parity, household wealth, 
partner’s level of education, and region all had an impact 
on mosquito bed net utilization among pregnant women. 
However, considering the relatively low proportion of 
mosquito bed net utilization among pregnant women, 
coupled with the fact that pregnant women are especially 
susceptible to malaria, there is a need for public health 

Table 3 Factors associated with mosquito bed net Ownership 
among pregnant women

aOR = Adjusted Odds ratio, cOR = Crude Odds Ratio CI = Confidence Interval; 
*p<0.05, **p<0.01, ***p<0.001; Ref = Reference category

Variables cOR (95% CI) aOR (95% CI)

Health Insurance

No Ref Ref

Yes 0.24** [0.09–0.62] 0.29* [0.10–0.80]

Parity

0 Ref Ref

1–3 1.54 [0.99–2.37] 1.65* [1.05–2.58]

4 and above 2.20* [1.14–4.25] 2.08* [1.03–4.20]

Internet

Never used Ref Ref

Used internet 0.55* [0.36–0.83] 0.76 [0.42–1.37]

Household sex

Male Ref Ref

Female 1.60* [1.04–2.45] 1.73* [1.03–2.91]

Wealth Index Combined

Poorest Ref Ref

Poorer 1.32 [0.75–2.33] 1.31 [0.74–2.32]

Middle 0.88 [0.51–1.54] 1.10 [0.53–2.31]

Richer 0.60* [0.37–0.99] 0.89 [0.35–2.25]

Richest 0.49** [0.29–0.82] 0.87 [0.29–2.63]

Residence

Urban Ref Ref

Rural 2.44*** [1.67–3.57] 1.97* [1.12–3.49]

Region

Western Ref Ref

Central 0.81 [0.32–2.05] 0.88 [0.34–2.26]

Greater Accra 0.39* [0.17–0.92] 0.53 [0.22–1.28]

Volta 0.87 [0.37–2.06] 0.74 [0.30–1.81]

Eastern 2.07 [0.73–5.86] 1.61 [0.55–4.76]

Ashanti 0.67 [0.27–1.64] 0.71 [0.28–1.81]

Western North 0.85 [0.32–2.23] 0.66 [0.24–1.79]

Ahafo 1.47 [0.52–4.20] 1.30 [0.43–3.99]

Bono 1.86 [0.63–5.47] 1.99 [0.62–6.37]

Bono East 1.04 [0.36–2.96] 0.86 [0.28–2.63]

Oti 1.31 [0.48–3.57] 0.99 [0.35–2.81]

Northern 0.53 [0.25–1.12] 0.47 [0.21–1.08]

Savannah 1.11 [0.46–2.66] 0.75 [0.29–1.93]

North East 0.41* [0.18–0.90] 0.27** [0.11–0.67]

Upper East 1.31 [0.47–3.62] 0.96 [0.34–2.73]

Upper West 1.08 [0.99–4.86] 0.84 [0.35–2.03]
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practitioners and clinicians to develop an awareness and 
educational interventions tailored toward improving 
mosquito bed net use among pregnant women.
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