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Abstract

Background: Malaria poses a significant threat to children under five in Ghana. Despite the availability of effective preventive
measures, caregiver compliance remains inconsistent. This study investigated the prevalence of malaria prevention practices and
their associated factors among caregivers of children under five years in Kpando Municipality, Ghana. Method: A
community-based cross-sectional study was conducted among 293 mothers and caregivers with children under five years in
Kpando Municipal of Ghana. A multi-stage sampling technique was used to collect data from respondents through one-on-one
interviewer-led enumeration using a semi-structured questionnaire. Descriptive statistics, Fisher’s Exact Test, and binary logistic
regression were used to analyze the data. Adjusted odds ratios (aOR), p-values, 95% confidence intervals (Cl), frequencies and
proportions were reported with statistical significance set at p<0.05. The analysis was conducted using the Statistical Package for
the Social Sciences (SPSS) version 26. Results: Approximately a 99% participation rate (293 out of the expected 295) was
recorded in this study. The prevalence of adequate malaria preventive practices among caregivers was 49%. Long-lasting
Insecticide Nets (LLINS) ownership was 93.2%. Most caregivers (65.2%) consistently used LLINs and ensured their household
members used them as well (49%) for malaria prevention. Malaria preventive measures such as clearing stagnant water (66.6%),
clearing bushes in the house compound (56%) and visiting health facilities when they fell sick (67.9%), were not consistently
practiced by the caregivers. About 64% ensured their water storage containers were always closed. Caregivers with SHS
education (aOR = 0.23, 95%CI [0.07-0.78], p = 0.018), and income below Ghd500 (aOR = 5.81, 95%CI [2.45-13.79], P<.001)
had increased odds of practising adequate malaria prevention. Unmarried caregivers (aOR = 0.20, 95% CI [0.09-0.42], p <.001)
and caregivers not owning an LLIN (aOR = 0.09, 95% CI [0.02-0.43], p = 0.003) had decreased odds of practising adequate
malaria prevention. Conclusion: Though caregivers in the Kpando Municipality had good possession of LLINSs, repeated use and
practice of other preventive practices against malaria were poor. Targeted community interventions and health education will be
required to improve preventive practices against malaria among them. Caregivers' knowledge, attitudes, and perceptions towards
the prevention of malaria need to be explored in future studies to plan more effective behaviour change interventions.
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1. Background

Malaria is one of the most important worldwide public ~ use [4]. Despite this, various studies have documented an
health issues, with the greatest burden in sub-Saharan Africa  ownership-usage gap, triggered by discomfort, heat, risk
[1]. As reported by the World Health Organization (WHO), perception, and ignorance [2, 5, 6]. Environmental manage-
there were an estimated 249 million cases and 608,000 deaths ~ ment, such as clearing of cover and elimination of standing
caused by malaria in 2022 worldwide, whereas Africa had  water, which are breeding sites for mosquitoes, is another
around 94% of all cases and deaths due to malaria. Malariais  vital, though often neglected, aspect of malaria prevention in
hyper-endemic in Ghana and remains a primary cause of  addition to self-protection interventions [7].
morbidity and mortality, especially in groups like pregnant Socio-demographic and socio-economic characteristics of
women and children aged less than five years [2]. There has  caregivers, especially mothers, contribute significantly to
been substantial success realized in malaria control through shaping health-seeking behaviour and preventive practice
the expansion of national efforts like mass LLIN distribution uptake [8]. Level of education, marital status, family income,
campaigns, seasonal malaria chemoprevention, and enhanced religious and cultural beliefs are more likely to impact
access to diagnostics and treatment, but malaria still poses a  whether and to what extent preventive practices are embraced
severe public health threat and a primary child killer [3]. [2, 7]. Though national surveys such as the Ghana Malaria

It has a disproportionate impact on children under the age Indicator Survey (GMIS) are valuable for population-level
of five as a result of their underdeveloped immune systems, data, they often cannot adequately capture local patterns of
and hence, both become more prevalent and virulent in this behaviour and context-specific barriers, particularly in
age group. Control efforts are thus paramount in reducing the ~ semi-urban or rural areas where infrastructure and resources
disease and resultant mortality. Among these, the application  for health can be inadequate [9].
of Long-Lasting Insecticidal Nets (LLINSs) has been observed Kpando Municipality, Volta Region of Ghana, is an area
to have a very significant impact of malaria reduction and  with endemic malaria and heterogeneous social and economic
mortality among children if put into effective and sustained conditions. This context has few empirical studies on the
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adoption of malaria prevention practices by caregivers and
conditions that promote or impede their adoption [8, 10].
Understanding these patterns is important in developing
conceptualizations of interventions that are suitable to the
local community and capable of penetrating behavioural and
structural barriers to prevention.

This study aimed to determine the prevalence of preventive
practice for malaria and sociodemographic predictors of
preventive practice among caregivers of children aged less
than five years in the Kpando Municipality. Results of this
research will serve as evidence to inform targeted health ed-
ucation, maximize program planning, and achieve maximum
impact of malaria control programs in similar settings in
Ghana and beyond.

2. Method

2.1. Study Area and Design

This was a community-based cross-sectional study to as-
sess the prevalence of malaria prevention practices and its
associated factors among caregivers of children under five
years in selected communities within the Kpando Municipal-
ity. The study area is situated in Ghana, a tropical region in the
sub-Saharan African region known for its environmental
conduciveness for breeding female Anopheles mosquitoes.
Socio-economic factors like poverty in Kpando increase
children’s vulnerability to malaria. The Kpando Municipal
lies within latitudes 6° 55° N 7° 05> N and 0° 23” E. It shares a
boundary with Biakoye District in the North, Afadzato South
to the East and the North Dayi District in the South. The
Municipality covers approximately a total land area of 314.07
km2. The municipality has a projected population of 62,722
(in 2023) with an annual growth rate of 3.5%. Kpando has 17
health facilities. [11].

2.2. Study Population and Sample Size
Estimation

The study population was made up of caregivers of children
aged under five years in the Kpando Municipality. The se-
lection of these target groups was due to their role in manag-
ing the health and malaria prevention practices for their young
children. The required sample size for this study was calcu-
lated using Cochran's formula [12]:

_ z%xpxq
eZ

Where z = 1.96 at a 95% confidence level, p = 24% (as-
sumed prevalence of malaria prevention practice), q = 1-p,
and e = 0.05 (margin of error). The calculated sample size was
approximately 280. To account for a 5% non-response rate,
we adjusted the sample size to yield a final sample of 295.
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2.3. Sampling Method and Data Collection
Procedure

This study used a multi-stage sampling method to gather
data from 9 October 2023 to 3 November 2023. The first stage
involved randomly sampling communities from a list strati-
fied by location (rural and urban) within the Kpando Munic-
ipality. The second stage involved selecting households
within these communities using systematic sampling from a
complete household list obtained from community leaders. In
the third stage, all caregivers with children under five years
old within the selected households were included in the study.
Participation was based solely on consent. Caregivers who
declined to participate or were too ill to respond were ex-
cluded. A semi-structured questionnaire, covering so-
cio-demographics and malaria prevention practices, was used
to collect information from respondents. The questionnaire
was adapted from a previous study [7]. Before the main data
collection, the questionnaire was pretested with approxi-
mately 15 caregivers of children under five years in Ho Mu-
nicipal, a nearby district with similar characteristics to
Kpando, representing about 5% of the estimated sample size.
These respondents were not part of the final data collection.
Adjustments to the questionnaire included changing question
sequences to improve ease of administration. Trained Re-
search Assistants conducted face-to-face interviews in the
community, using the predominantly spoken dialect (Ewe).
Research Assistants also translated questions into the appro-
priate dialect for respondents who did not understand Ewe.

2.4. Variables Studied

In this study, the dependent variable examined was the
practice level of malaria preventive measures, categorized as
inadequate, coded as “0”, and adequate, coded as “1”. The
explanatory variables included age group, educational level,
religious affiliation, marital status, income level, ethnicity and
ownership of LLINS.

2.5. Data Management and Data Analysis

The data collected were exported into Excel and were
checked for missing and incorrect data entries by two differ-
ent researchers. The certified data were then imported into
SPSS version 26 for further management, such as recoding,
before analysis.

We employed a series of statistical tests to examine the
prevalence of malaria preventive practices among respond-
ents and their relationship with socio-demographic factors
using SPSS version 26. Descriptive statistics were first used to
summarize the socio-demographic characteristics of re-
spondents. Questions on malaria prevention practices were
measured on three response levels, that is “Always” (coded as
3), “Sometimes” (coded as 2) and “Never” (coded as 1). De-
scriptive statistics, such as means and standard deviations,
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were computed for individual responses from caregivers on
their malaria preventive practices. A weighted mean
(2.0410.23) for all the malaria practice variables was further
calculated. Respondents' mean scores below the weighted
mean were classified as having inadequate malaria preventive
practices. In contrast, respondents whose mean score was
equal to or higher than the weighted mean were classified as
having adequate malaria preventive practices [7]. The final
practice level was presented using a pie chart. A Fisher’s
Exact Test was then employed to assess the association be-
tween socio-demographic variables and malaria prevention
practices. Finally, binary logistic regression was performed to
evaluate the impact of the socio-demographic factors that
showed statistical significance during Fisher’s Exact Test.
Predictor variables such as educational level, marital status,
income level, and ownership of LLINs remained statistically
significant predictors of malaria prevention measures after
controlling for possible confounders in the multivariate lo-
gistic regression analysis. Adjusted odds ratios (aOR),
p-value, and 95% confidence intervals (CI) were reported for
the logistic regression analysis. Adjusted odds ratios and

significant p-values from the multivariate logistic regression
analysis were used for the discussion in this study. The sig-
nificance level for all inferential analyses in this study was set
at a p-value less than 0.05.

3. Results

3.1. Socio-Demographic Characteristics

Table 1 illustrates the social-demographic characteristics of
respondents. A total of 293 out of the expected 295 caregivers
participated in this study, resulting in a participation rate of
approximately 99%. Most respondents (51.2&) were between
20 and 29 years old. Most caregivers were Christian (94.2%)
and had attained JHS education. Over half (53.9%) are mar-
ried. The largest ethnic group was Ewe (85.7%). Most re-
spondents had an income of less than Ghd500. Most (93.2%)
caregivers own LLIN.

Table 1. Socio-Demographic Characteristics of Respondents.

Age Group Frequency Percent
<20 yrs 34 11.6
20-29 yrs 150 51.2
30-39 yrs 92 314
40-49 yrs 13 4.4
50 yrs and above 4 1.4
Religion

Christian 276 94.2
Islam 12 4.1
Traditional 5 17
Education Level

None 27 9.2
Primary 75 25.6
JHS 107 36.5
SHS 61 20.8
Tertiary 23 7.8
Marital Status

Single 73 24.9
Co-habiting 62 21.2
Married 158 53.9
Ethnicity

other 28 9.6
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Age Group

Akan

Guan

Ewe

Occupation
Unemployed
Informal

Formal

Income Level

<500 Ghc

500 Ghc to 1000 Ghc
>1000 Ghc
Possession of LLINs
No

Yes

3.2. Malaria Preventive Measures Among

Respondents

Table 2 shows the prevalence of various malaria preventive
measures among respondents. Most (65.2%) respondents
consistently use LLINs and ensure their household members

Frequency

12
2
251

60
213
20

130
87
76

20
273

Percent

41
0.7
85.7

20.5
72.7
6.8

44.4
29.7
259

6.8
93.2

use them as well (48.8%) for malaria prevention. About 34%

regularly check and repair LLINSs.

Malaria Preventive

measures, such as cleaning stagnant water (66.6%), cleaning
bushes around houses (56.0%), and visiting health facilities

Table 2. Frequency of Malaria Preventive Measures Among Respondents.

Malaria Preventive Measures

Sleep ina (LLIN)

Other members of the household sleep in (LLIN)
Check for holes/repair of (LLIN)

Clean/cut bushes around your house

Clean stagnant water near your house

Close the windows before 6 pm

Visit the health centre when you fall sick

Use mosquito coils

Use mosquito repellant (spray)

Use mosquito repellant (body cream)

Inner walls sprayed to prevent mosquitoes (IRS)
Sleep under a fan to prevent mosquitoes

Water tanks closed

91

Never

22 (7.5)
71(24.2)
33(11.3)
5(1.7)
3(1.0)
5(1.7)
3(1.0)
163 (55.6)
169 (57.7)
276 (94.2)
231 (78.8)
65 (22.2)
57 (19.5)

Sometimes

80 (27.3)
79 (27.0)
161 (54.9)
164 (56.0)
195 (66.6)
171 (58.4)
199 (67.9)
84 (28.7)
114 (38.9)
7 (2.4)

33 (11.3)
132 (45.1)
49 (16.7)

when ill (67.9%), were not regularly practiced among re-
spondents. Most respondents always ensured their water re-
serviours were closed (63.8%).

Always

191 (65.2)
143 (48.8)
99 (33.8)
124 (42.3)
95 (32.4)
117 (39.9)
91 (31.1)
46 (15.7)
10 (3.4)
10 (3.4)
29 (9.9)
96 (32.8)
187 (63.8)
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3.3. Prevalence of Malaria Preventive Practices

Key

Winadequate practice
[ Adequate practice

Figure 1. Overall Prevalence of Malaria Preventive Practices
Among Respondents.

Figure 1 shows the overall prevalence of malaria preventive
measures among respondents. About 51% of respondents
engaged in inadequate practice, while 49% followed adequate
practices.

3.4. Association Between Socio-Demographic
Variables and Malaria Preventive Practices

Table 3 presents the results of a Fisher’s Exact Test to
examine the association between the various so-
cio-demographic factors and the level of malaria prevention
practices among respondents. The analysis revealed that reli-
gious affiliation (p = 0.015), Level of education (p < 0.001),
marital status (p < 0.001), income level (p < 0.001), and LLIN
ownership (p < 0.001) were significantly associated with
malaria prevention practices among caregivers of children
under 5 years. Respondents' age, occupation and ethnicity
were not significantly associated with malaria prevention
practices.

Table 3. Association Between Socio-Demographic Variables and Malaria Preventive Practices.

Variables/Categories Inadequate practice

Age Group

<20 yrs 20 (58.8)
20-29 yrs 78 (52.0)
30-39 yrs 43 (46.7)
40-49 yrs 5(38.5)
50 yrs and above 3(75.0)
Religious affiliation

Others 9 (52.9)
Christian 140 (50.7)
Level of education

None 14 (51.9)
Primary 21 (28.0)
JHS 49 (45.8)
SHS 50 (82.0)
Tertiary 15 (65.2)
Marital status

Single 55 (75.3)
Co-habiting 20 (32.3)
Married 74 (46.8)
Occupation

Unemployed 32(53.3)
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Adequate practice Fisher's Exact Test P-value

14 (41.2)
72 (48.0)
49 (53.3)
8 (61.5)
1(25.0)

0.526

8(47.1) 0.015

136 (49.3)

13 (48.1)
54 (72.0)
58 (54.2)
11 (18.0)
8 (34.8)

P<.001

18 (24.7)
42 (67.7)
84 (53.2)

P<.001

0.359
28(46.7)
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Variables/Categories Inadequate practice

Informal 104(48.8)
Formal 13(65.0)
Income Level

<500 Ghc 38 (29.2)
500 Ghc to 1000 Ghe 56 (64.4)
>1000 Ghc 55 (72.4)
Owns LLIN

No 18 (90.0)
Yes 131 (48.0)
Ethnicity

Others 26 (61.9)
Ewe 123 (49.0)

Table 4 shows the results of binary logistic regression
analysis to assess the impact of the association between the
various socio-demographic factors and malaria prevention
practices. After controlling for possible confounders, educa-
tional level, marital status, income level, and ownership of
LLINs remained significant predictors of malaria preventive
measures among respondents. Caregivers with SHS education
were 77% less likely to engage in adequate practices com-
pared to caregivers with tertiary education (aOR = 0.23,
95%CI [0.07-0.78], p = 0.018). Single caregivers were 80%

Adequate practice Fisher's Exact Test P-value

109(51.2)
7(35.0)

92 (70.8)
31 (35.6)
21 (27.6)

P<.001

2 (10.0) P<.001

142 (52.0)

16 (38.1)
128 (51.0)

0.136

less likely to engage in adequate malaria preventive practices
compared to their married counterparts (aOR = 0.20, 95%ClI
[0.09-0.42], p<.001). Caregivers with income levels less than
Gha500 had significantly higher odds of practising adequate
malaria preventive measures compared to caregivers who earn
more than Ghd¢1,000 (aOR = 5.81, 95%CI [2.45-13.79],
P<.001). Caregivers not owning an LLIN were 91% less
likely to practice adequate malaria preventive measures
compared to their counterparts (aOR = 0.09, 95%ClI
[0.02-0.43], p = 0.003).

Table 4. Logistic Regression Analysis of Socio-Demographic Factors Associated with Malaria Preventive Practices.

Variables/Categories L':ZS;?:E ate s\rd;g?caete
Religious affiliation

Others 9 (52.9) 8(47.1)
Christian 140 (50.7) 136 (49.3)
Level of education

None 14 (51.9) 13 (48.1)
Primary 21 (28.0) 54 (72.0)
JHS 49 (45.8) 58 (54.2)
SHS 50 (82.0) 11 (18.0)
Tertiary 15 (65.2) 8 (34.8)
Marital status

Single 55 (75.3) 18 (24.7)
Co-habiting 20 (32.3) 42 (67.7)

cOR (95%CI) P-value aOR (95%Cl) P-value
0.92(0.34-2.44) 0.859

Ref

1.74(0.56-5.46) 0.342 0.39(0.10-1.55) 0.183
4.82(1.78-13.04)  0.002* 1.52(0.45-5.13) 0.497
2.522(0.87-0.57)  0.096 1.17(0.38-3.61) 0.782
0.41(0.14-1.21) 0.107 0.23(0.07-0.78) 0.018*
Ref Ref

0.29(0.16-0.53) P<.001* 0.20(0.09-0.42) P<.001*
1.85(1.00-3.43) 0.051 0.74(0.34-1.58) 0.431
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Variables/Categories :)?theii:ate Srd;ci?caete
Married 74 (46.8) 84 (53.2)
Income Level

<500 Ghc 38 (29.2) 92 (70.8)
500 Ghc to 1000 Ghe 56 (64.4) 31(35.6)
>1000 Ghc 55 (72.4) 21 (27.6)
Owns LLIN

No 18 (90.0) 2(10.0)
Yes 131 (48.0) 142 (52.0)
Ethnicity

Others 26 (61.9) 16 (38.1)
Ewe 123 (49.0) 128 (51.0)

cOR (95%CI) P-value aOR (95%Cl) P-value
Ref Ref

6.34(3.38-11.89)  P<.001* 5.81(2.45-13.79) P<.001*
1.45(0.74-2.83) 0.275 1.56(0.67-3.62) 0.299
Ref Ref

0.10(0.02-0.45) 0.003* 0.09(0.02-0.43) 0.003*
Ref Ref

0.59(0.30-1.16) 0.124

Ref

Ref= Reference Category; *Statistically significant at p < .05

4. Discussion

This study evaluated the prevalence of malaria preventive
practices and their socio-demographic determinants among
caregivers of children under five years old in Kpando Mu-
nicipality, Ghana. The results reflect varied adherence to
several malaria preventive measures, with only 49% of care-
givers practising them sufficiently. Such adherence, although
higher than reported prevalence in some areas of rural
Sub-Saharan Africa, is still not encouraging considering the
susceptibility of children to malaria, especially in the current
study setting.

In Ghana, the promotion of the use of LLINs serves as a
backbone of the national strategy for controlling malaria. In
this study, the ownership and use of long-lasting insecti-
cide-treated nets (LLINS) routinely by caregivers concurs
with documented results in previous studies among compa-
rable target populations [4, 6]. Nonetheless, higher compared
to about 67% ownership and 49% utilization documented in
the 2022 Ghana Demographic and Health Survey report [3].
Again, the rate of LLIN use in our study is higher compared to
the approximately 42% reported by Konlan et al. and Lopez &
Brown [8, 13].

Furthermore, in this current study, the comparatively low
percentage of people who confirmed that all members in their
homes always slept under LLINs is indicative of in-
tra-household gaps, which is a known limitation to universal
coverage [14]. In addition, less than a third of respondents
checked or mended their nets regularly, compromising their
long-term strength. A study in Céte d’Ivoire similarly found
low net maintenance rates, and in this instance were often
linked to a lack of knowledge or misunderstanding about the
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durability of nets [15].

The current study found that other environmental practices,
like emptying stagnant water, trimming bushes, and closing
windows before sunset, were not carried out regularly. These
results concur with previous studies that indicate communi-
ty-level environmental management practices tend to be
poorly followed, which results from inadequate mobilization
of communities or mechanisms for shared responsibility [10].
Moreover, in this study, fewer people used indoor residual
spraying (IRS) or mosquito repellents. This concurs with a
similar study elsewhere [16], but contradicts the 90% docu-
mented in Nigeria among caregivers by Haifete & She-
vanyengal [17].

Interestingly, a high proportion of respondents always
screened water reserviours, a key action in the reduction of
breeding sites for mosquitoes. This is in line with experience
on urban malaria control studies in sub-Saharan Africa, which
calls attention to enhanced water management as a critical
behavioural change in controlling malaria in urban areas [18].

Overall, the prevalence of malaria prevention measures in
this study was low but corroborates findings from urban or
peri-urban Ghanaian and West African populations, which
also estimated prevalence rates of malaria preventive practice
measures between 40% to 60% [7, 19]. This indicates a
moderate level of awareness and practice of malaria preven-
tive measures, but also highlights the existence of ongoing
behavioural barriers to achieving the level of complete com-
pliance with correct malaria prevention standards. Nonethe-
less, the overall prevalence of malaria preventive measures in
this study is lower compared to the 51% reported in Ethiopia
[7]. This could be attributed to the hospital-based
cross-sectional approach adopted by the researchers com-
pared to the community-based approach adopted by this cur-
rent study. As perceived, caregivers turn to give positive
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answers to most questions concerning the use of LLIN for
themselves and their children under five years to avoid rep-
rimand from healthcare professionals, especially at healthcare
centres and in the presence of healthcare professionals.

In this present study, a variety of socio-demographic de-
terminants, such as the level of education, marital status,
income level, and ownership of LLINSs, were strongly asso-
ciated with malaria prevention behaviour even after adjusting
for potential confounding variables. In this study, caregivers
with SHS education were less likely to practice good preven-
tive measures compared to their tertiary-educated counter-
parts, a finding which is in line with a previous study in
Ethiopia [7]. However, this contradicts a previous study,
where individuals with at least a secondary education were
more likely to demonstrate a positive attitude towards malaria
preventive measures [20]. This contradiction may indicate
context-specific factors, such as the quality of health educa-
tion information or misinformation given to beneficiaries
from variable levels of the education ladder.

Marital status was also a strong determinant, and unmarried
caregivers were less likely to practice malaria preventive
measures compared with their married counterparts. This
concurs with earlier studies in sub-Saharan Africa that have
established marital status to influence household deci-
sion-making and health-seeking behaviour [21].

Surprisingly, caregivers with lower incomes (<GHd500)
had greater chances of undertaking effective preventive ac-
tivities compared to those who were higher incomes. While
unexpected, the same pattern has been seen in other studies
where low-income communities were targeted more by public
health efforts that provided free LLINS or transmitted directed
education [22]. This might also reflect differential coverage of
government or NGO prevention programs for malaria based
on perceived risk.

Lastly, LLIN ownership was strongly associated with malaria
prevention practices. Caregivers with no LLIN were 91% less
likely to adopt good malaria preventive measures, reaffirming
evidence from multicountry studies that LLIN access is a key
driver of use [2, 4, 8, 23]. This shows that although behaviour
change communication is important, physical access to LLIN is
key to malaria preventive practices among caregivers.

Limitations

The current study is not without limitations. The
cross-sectional approach restricts causality inference.
Moreover, the use of self-reported outcomes likely intro-
duced social desirability or recall bias and thus may have
overestimated the reported use of preventive measures.
Despite this, the study presents valuable contextual insight
into policymakers and health educators in Kpando and
other comparable settings.

5. Conclusion

Even with fairly good use of LLINS, malaria preventive
practices among Kpando Municipality's caregivers remain
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inadequate for nearly half of the population studied. Educa-
tion, marital status, income, and ownership of LLINSs signif-
icantly influence malaria preventive behaviours. Targeted
health education and promotion, enhanced LLIN accessibility,
and environmental control intervention at the community
level are needed to improve malaria prevention, particularly
among the vulnerable caregiver population. Future studies
should investigate the knowledge, attitudes, and perceptions
of caregivers on malaria preventive measures.

6. Recommendations

1) The Municipal Health Directorate of the Ghana Health
Service should intensify health education on environ-
mental cleanliness and LLINs maintenance among
caregivers with low education levels.

2) The Ministry of Education and the Ghana Education
Service should include education on malaria prevention
in school curricula and adult literacy programs to facil-
itate long-term behaviour change.

3) The Municipal Health Directorate and community
health workers should provide focused outreach inter-
ventions among caregivers at high risk, including single
parents and those with only a secondary level of educa-
tion.

4) The District Assembly and Environmental Health Of-
ficers must provide daily cleaning activities to commu-
nities and guide people's actions in an attempt to elimi-
nate mosquito breeding sites.
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IRS Indoor Residual Spraying

Acknowledgments

We would like to extend our warm appreciation to the
Nkoranza South Municipal Health Directorate for their kind
collaboration in conducting this research. We also owe a great
debt of gratitude to all participants for their time and experi-
ences offered freely in conducting this study.

Author Contributions

Conceptualization: O.A.-O., D.AA., RB.N,, JHA;
Methodology: R.B.N., K. A.Y., J.M.G,, F.P., D.N.; Validation:
0.A.-O,, S.A. (Samuel Antwi), M.N., KAY., R.G.AB., F.P;
Formal analysis: R.B.N., S.A. (Samuel Antwi), M.D.A., LM.;
Resources: D.N., M.N., E.K.,, E.K.A.; Data curation:
R.G.AB. KAY. RB.N, PK.O., AL., EK. Writing -
original draft: R.B.N., O.A.-O, D.AA., S.A. (Samuel Ab-
udey); Writing - review & editing: J.M.G., JH.A., D.N., .M.,


http://www.sciencepg.com/journal/ejpm

European Journal of Preventive Medicine

http://www.sciencepg.com/journal/ejpm

M.D.A., E.K.A.; Visualization; E.K., A.L., P.K.O.; Supervi-
sion: O.A.-0., JH.A., D.N.; Project administration: F.P.,
0.A-0.,D.AA.

Ethics Approval and Consent to
Participate

This cross-sectional survey of tuberculosis (TB) patients
was reviewed and approved by the Kpando Municipal Health
Research Committee. The study was conducted following the
ethical principles of the Declaration of Helsinki (1964) and its
subsequent amendments.

Informed consent was obtained from all participants be-
fore data collection. Participants were informed about the
voluntary nature of their participation, their right to withdraw
at any time without penalty, and the assurance that all infor-
mation provided would remain confidential and be used
solely for research purposes.

Funding

The Authors had no funding for this study.

Conflicts of Interest

The authors declare no conflicts of interest.

References
[1] Marsh RC, Ruggiero E Di. Improving the utilization of
insecticide - treated nets for malaria prevention among
pregnant women, lactating mothers and children in Sierra
Leone: a commentary. Malaria Journal [Internet]. 2025; 1-6.
Auvailable from:

https://doi.org/10.1186/s12936-025-05429-z

[2] Kumah E. The influence of caregiver ’ s malaria - related
knowledge on the use of insecticide - treated net among
children under - five : a cross - sectional study. Malaria Journal
[Internet]. 2024; 1-9. Available from:

https://doi.org/10.1186/512936-024-05203-7
(3]

Ghana Statistical Service. Demographic and Health Survey
2022 [Internet]. Demographic and Health Survey 2022. Accra,
Ghana; 2023. Available from:

https://www.statsghana.gov.gh/gssmain/fileUpload/pressrelea

se/Ghana DHS 2022 FINAL.pdf

[4] Aweis A, Salad AA, Araye FA, Ahmed AM, Wehlie OA,
Osman AA, et al. Long-lasting insecticidal nets (LLINS) use
among household members for protection against mosquito
bite in Mogadishu districts. PLOS GLOBAL PUBLIC
HEALTH [Internet]. 2023; 3(3): 1-19. Available from:

http://dx.doi.org/10.1371/journal.pgph.0000724

[5] Konlan KD, Vivor NK, Gegefe I, Hayford L. Factors

associated with ownership and utilization of insecticide treated

96

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

nets among children under five years in sub - Saharan Africa.
BMC Public Health [Internet]. 2022; 1-11. Available from:
https://doi.org/10.1186/512889-022-13347-x

Yeboah D, Boah M, Nyaaba MA. Caregivers ’ use of
insecticide-treated nets is associated with the use of ITNs by
children under the age of five in Ghana. PLoS ONE [Internet].
2023;18(1):1-12. Available from:
http://dx.doi.org/10.1371/journal.pone.0280065

Flatie BT, Munshea A. Knowledge, Attitude, and Practice
towards Malaria among People Attending Mekaneeyesus
Primary Hospital, South Gondar, Northwestern Ethiopia: A
Cross-Sectional Study. Journal of Parasitology Research. 2021;
1-14. Available from:

https://doi.org/10.1155/2021/5580715

Konlan KD, Japiong M, Konlan KD, Afaya A, Salia SM,
Kombat JM. Utilization of Insecticide Treated Bed Nets (ITNs)
among Caregivers of Children under Five Years in the Ho
Municipality. Interdisciplinary Perspectives on Infectious
Diseases. 2019; 1-7. Available from:
https://doi.org/10.1155/2019/3693450

Ghana Statistical Service. Malaria Indicator Survey [Internet].
Accra, Ghana; 2019. Available from:
https://dhsprogram.com/pubs/pdf/MI1S35/MI1S35.pdf

Orish VN, Saa R, Maalman E, Donkor OY, Yordanis B,
Ceruantes H, et al. Assessing health - seeking behaviour and
malaria prevention practices among communities in four
districts of the Volta Region of Ghana. Malaria Journal
[Internet]. 2021; 1-13. Available from:
https://doi.org/10.1186/s12936-021-03986-7

Kpando Municipal Assembly. Programme Based Budget
Estimates for 2023, Kpando Municipal Assembly [Internet].
Kpando; 2023. Available from:
https://mofep.gov.gh/sites/default/files/composite-budget/202
3/VR/Kpando.pdf

Araoye M. O. Sample Size Determination in Research
Methodology with Statistics for Health and Social Sciences.
llorin: Nathadex Publishers; 2004. p. 115-21. Available from:
https://doi.org/10.1080/20905068.2022.2067678

Lopez AR, Brown CA. Knowledge, attitudes and practices
regarding malaria prevention and control in communities in the
Eastern Region, Ghana, 2020. PLoS ONE [Internet]. 2023;
18(8 August): 1-17. Available from:
http://dx.doi.org/10.1371/journal.pone.0290822

Ekeleme NC, ljioma CE, Unachukwu NA, Esangbedo IJ,
Amuta AC, Ojiri PC, et al. Attitudes and Practices of
Insecticide Treated Bed Nets Usage among Rural Dwellers in
Oyo State, Nigeria. International Journal of TROPICAL
DISEASE & Health. 2023; 44(15): 43-58.

Guessan N, Kouakou G, Guessan DN, Coulibaly FH, Marc A,
Barreaux G, et al. Qualitative study on the use and maintenance
of long - lasting insecticidal nets (LLINs) in Bouaké (Cote d ’
Ivoire), 17 months after the last mass distribution campaign.
Malaria Journal [Internet]. 2022; 1-10. Available from:
https://doi.org/10.1186/s12936-022-04243-1


http://www.sciencepg.com/journal/ejpm

European Journal of Preventive Medicine

http://www.sciencepg.com/journal/ejpm

[16]

[17]

[18]

[19]

Chidi EA, Nkechinyere S, Ibe O, Chibueze C. Knowledge and
Utilization of Malaria Preventive Measures among Caregivers
of Under-Five Children in Isiala Mbano LGA, Imo State. IRE
Journals [Internet]. 2025; 8(11): 406-15. Available from:
https://www.irejournals.com/formatedpaper/1708321.pdf

Haifete AN, Shevanyengal T. Knowledge and Practices of
Caregivers Regarding Malaria Prevention and Control
Strategies at Engela District Hospital, Ohangwena Region.
International Journal of Medical Science and Health Research
[Internet]. 2019; 3(04): 41-50. Available from:
https://ijmshr.com/uploads/pdf/archivepdf/2020/IIMSHR_142
.pdf

Kibret S, Lautze J, Mccartney M, Nhamo L, Yan G. Malaria
around large dams in Africa: effect of environmental and
transmission endemicity factors. Malaria Journal [Internet].
2019; 1-12. Available from:
https://doi.org/10.1186/s12936-019-2933-5

Adum P, Agyare VA, Owusu-Marfo J, Agyeman YN.
Knowledge, attitude and practices of malaria preventive
measures among mothers with children under five years in a
rural setting of Ghana. Malaria Journal [Internet]. 2023; 22(1):
1-12. Available from:
https://doi.org/10.1186/s12936-023-04702-3

97

[20]

[21]

[22]

[23]

Koroma JM, Wang Y, Guo X, Zhang X, Jama J, Ngobeh K, et
al. A Cross-Sectional Survey on the Malaria Control and
Prevention Knowledge, Attitudes, and Practices of Caregivers
of Children Under-5 in the Western Area of Sierra Leone.
Tropical Medicine and Infectious Disease. 2022; 7(120): 1-17.

Habimana A, Gikunju J, Magu D. Knowledge and preventive
practices of malaria among pregnant women in Huye district
Southern  province, Rwanda. International Journal of
Community Medicine and Public Health. 2020; 7(6): 2042-50.
Available from:
http://dx.doi.org/10.18203/2394-6040.ijcmph20202450

Romay-barja M, Ncogo P, Nseng G, Santana-morales MA,
Herrador Z, Berzosa P, et al. Caregivers > Malaria Knowledge,
Beliefs and Attitudes, and Related Factors in the Bata District,
Equatorial Guinea. PLoS ONE. 2016; 11(12): 1-15.

Pengetahuan P, Terhadap P, Kejadian P, Pada M. THE
EFFECT OF CAREGIVER MALARIA PREVENTION
KNOWLEDGE AND BEHAVIOR ON MALARIA RATES
IN TODDLERS. JURNAL BERKALA EPIDEMIOLOGI.
2020; 8(2): 172-80. Available from:
https://dx.doi.org/10.20473/jbe.v8i22


http://www.sciencepg.com/journal/ejpm

